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Overview

Chapter 1
Overview
One of the most important issues facing the State of Florida now and in the future is
ensuring adequate water supply to all users including public water supply, agriculture,
and the environment. This document is the result of the collaboration of individuals
that represent a cross section of Florida water utilities and others in the water
industry, and are members of the Florida Section of the American Water Works
Association. Each chapter covers one of the subjects that were considered to be the
most critical and salient facing water suppliers. These subjects were the culmination
of a brainstorming effort and each were created through the efforts of a team of subject
matter experts, and reviewed for consistency. The water policy of the State of Florida
currently is crafted so that the state will seek to ensure that new supplies of water will
be developed and that all users will have adequate supplies of water to meet all their
needs now and into the future, including sufficient water to meet the needs of natural
systems. From a policy perspective, water is not viewed as a limited resource to be
divided among competing users of the resource. While there is sentiment in some
circles that this policy should be changed and developed as a tool to manage growth,
this was not considered in this document.

Water Rights/Water Permits
Florida historically operated under the “eastern” or a riparian system of water law as
opposed to the western water law doctrine of prior appropriation. In 1972, the Florida
Legislature adopted the Florida Water Resources Act of 1972 (“Act” now in Chapter
373, Florida Statutes) which has since formed the basis for the management of the
state’s water resources. The Act makes no statement as to the ownership of water but
simply states that “the waters in the state are among its basic resources.” 1 This
declaration of policy has remained unchanged for over 35 years.
The law in Florida with regard to water rights was established by the Florida Supreme
Court in Village of Tequesta v. Jupiter Inlet Corp., 371 So. 2d 663 (Fla. 1979). In its
decision, which has controlled the issue of water rights in Florida since then, the Court
held that the “right to use water is not private property.” 2 The Court found that
Florida operates under the administrative system of water management established
under the 1972 Act, and all waters in the state are subject to regulation unless
expressly exempted. Therefore, anyone seeking to withdraw water must first secure a
permit from the appropriate water management district (WMD) under the water use
permitting requirements of Chapter 373, Florida Statutes. Without a water use permit,
a landowner has no right to the use of the water. Under this decision, the only water
rights that one has are those rights to withdraw water subject to the terms and
conditions of a permit issued by a WMD.
1
2

Section 373.016(1), Florida Statutes (2008)
Village of Tequesta at p. 670
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The fundamental basis of the Act is that rather than treating water supply under either
eastern or western water law, water supply would be based on a water use permit
system administered by the state. The statutory water use permitting system is set
forth in Part II of Chapter 373, Florida Statutes.
The central feature of the water use permitting system is what is commonly referred to
as the “three prong test.” 3 Before a WMD can issue a water use permit, the applicant
must establish that the proposed use of water meets the three prong test:
1. Is a reasonable-beneficial use;
2. Will not interfere with any presently existing legal use of water; and
3. Is consistent with the public interest.

The Environment
The current statutory law demonstrates a clear preference for allocating
sufficient water to maintain the health of the natural systems in the state. A
key component of Florida water policy is ensuring adequate supplies of water
for “natural systems.” It does this through two mechanisms. The first and
most important mechanism is the concept of minimum flows and levels.
The Act provides that throughout the state there are to be established minimum
flows for all surface water courses and that for each the minimum flow would
be “the limit at which further withdrawals would be harmful to the water
resources and ecology of the area.” Similarly, minimum levels would be
established for all freshwater lakes and ponds. The level of each lake or pond
would be “the level at which further withdrawals would be harmful to the
water resources and ecology of the area.” The Act also provides for the
establishment of minimum groundwater levels in all underground aquifers.
These provisions of the Act are found in Section 373.042(1), Florida Statutes.
An additional mechanism for assuring adequate supplies of water for natural
systems included in the Act is the concept of “water reservations.” Under
current law, either a WMD governing board or the Florida Department of
Environmental Protection (FDEP) “may reserve from use by permit applicants
water in such locations and quantities, and for such seasons, as in its judgment
may be required for the protection of fish and wildlife or the public health and
safety.” 4 In other words, at the discretion of either FDEP or a WMD
governing board, a quantity of water from a particular source could be
“reserved” from use by potential users and set aside to be used for natural
systems or for public health and safety.

3
4

Section 373.223(1), Fla. Stat.
Section 373.223(4), Fla. Stat.
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Water Sources
It is clear from the Act, that in 1972, the authors envisioned only three sources
of water for use by potential users: (1) groundwater, (2) flowing surface water,
and (3) lakes and ponds. All three are fresh water sources. There was no
question at that time of using salt water or reclaimed wastewater for any use.
For most of the last 35 years, the overwhelming majority of water use permits
were issued to withdraw water from Florida’s vast underground water supplies.
With a seeming inexhaustible supply of high quality groundwater for all uses,
very few permits of any significance were issued for surface water
withdrawals. Whether the use was for public supply, agriculture, phosphate
mining, or any other use, the cheapest, quickest solution to meet the demand
was to get a readily available water use permit to drill a well.
As long as there were adequate supplies of groundwater available for all user
groups, and surface waters could be relied on for natural systems, the Act
worked. But in the early 1990s all that began to change.
For decades in the Tampa Bay area, Pinellas County and the City of St.
Petersburg had owned and operated wellfields in Pasco and Hillsborough
Counties to supply potable water to their citizens. By the early 1990s,
questions were being raised about the impact that the pumping from these
wellfields was having on lake levels and wetlands in the vicinity of the
wellfields. These concerns came to a head during the mid-1990s when the
Southwest Florida Water Management District (SWFWMD) informed the
local governments of the Tampa Bay area that it had over-allocated
groundwater withdrawals for public water supply, and that there would need to
be a significant and immediate cutback in the quantity of groundwater that
could be withdrawn from these wellfields. Ultimately, SWFWMD was able to
require a reduction of 50% of the permitted pumping capacity. In order to
offset this loss of potable water, six local governments of the Tampa Bay area
came together to reform an existing regional water supply authority to create a
new entity - Tampa Bay Water - to construct and operate a regional water
supply system that would get water from three sources: (1) groundwater, (2)
surface water, and (3) desalinated seawater.
For the first time in the state’s history a major water utility was faced with
allocating water from sources other than groundwater. The governance
agreement that created Tampa Bay Water dealt with this issue by deciding that
the water from each of the three sources would be blended together and
delivered to each of the member governments through several “points of
connection” where the blended water is sold wholesale to those local
governments. Accordingly, expensive desalinated seawater (currently between
$3.00-$4.00/thousand gallons), is blended with less expensive treated surface
water (currently between $2.00-$3.00/thousand gallons) and very inexpensive
groundwater (currently between $1.00-$2.00/thousand gallons) to be used as
deemed appropriate by the end user.
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Water Supply Planning
With Florida’s increasing population through the 1970s, 1980s and 1990s, there were
increasing demands on the available groundwater supplies and increasing concerns
about the need for water supply planning to address these concerns. In the late 1990s,
significant amendments were made to the Act to address these issues.
Under the current water supply planning scheme, the FDEP is charged with
developing the “Florida Water Plan.” 5 The Florida Water Plan is to include the
“programs and activities of the department related to water supply, water quality,
flood protection and floodplain management, and natural systems.”
The Florida Water Plan is also to include the “district water management plans.” The
governing board of each water management district is to develop a district water
management plan that addresses “water supply, water quality, flood protection and
floodplain management, and natural systems.” 6 Each district water management plan
is to identify one or more water supply planning regions within the district, and
conduct water supply planning for any region in the district “where it determines that
existing sources of water are not adequate to supply water for all existing and future
reasonable-beneficial uses and to sustain the water resources and related natural
systems.” 7 Each regional water supply plan is to include a “water supply
development” component that quantifies the water supply needs of the region within a
20 year planning horizon and that provides a list of water supply development project
options that will meet those needs. The regional water supply plan is also required to
list those “water resource development” projects that support water supply
development. 8 The FDEP is to provide an annual report to the Governor and the
Legislature on the status of all regional water supply planning efforts in each WMD.
Recent regional water supply plans have begun to identify limitations on the use of
groundwater to meet future water supply needs in many parts of the state. In 2006, the
three WMDs charged with regulating water use permitting in central Florida identified
an area known as the Central Florida Coordination Area and concluded that the area’s
future water supply demands beyond 2013 could not be met using groundwater alone.9
In 2007, the South Florida Water Management District imposed significant restrictions
on further groundwater withdrawals in southeast Florida through the Regional Water
Availability Rule. 10 In early 2009, the St. Johns River Water Management District
issued its Draft Water Supply Assessment 2008 in which it identified “priority water
5

Subsection 373.036(1), Fla. Stat.
Subsection 373.036(2), Fla. Stat.
7
Subsection 373.0361(1), Fla. Stat.
8
Subsection 373.0361(2), Fla. Stat.
9
Recommended Action Plan for the Central Florida Coordination Area, A Cooperative Effort of the
South Florida Southwest Florida, and St. Johns River Water Management Districts, September 2006
6

10

Florida Administrative Code Rules 40E-2.091, 40E-2.301, 40E-2.321, 40E-2.331, 40E-2.381, 40E-8.421,
40E-20.011, 40E-20.091, 40E-20.301, 40E-30.302, 40E-20.321, 40E-20.331, and 40E-20.381, F.A.C.,
pertaining to allocation of water for consumptive use from the Lower East Coast Everglades Water bodies
and the North Palm Beach County/Loxahatchee River Watershed Water bodies.
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resource caution areas” where future water supply needs in 2030 cannot be met by the
continued use of existing water supply sources or by the implementation of current
water supply plans of major water users without unacceptable impacts to the region’s
water resources and related natural systems. 11
It is now clear that much of Florida’s future water supply needs will be met by: (1)
decreasing demand through conservation, (2) increasing the use of reclaimed
wastewater, (3) increasing water supplies through the development of alternative water
supplies, such as fresh and saline surface water and brackish groundwater, and (4)
capturing stormwaters.

Demand Management
Faced with increasing needs for potable water in the state, it is increasingly
necessary to manage the demand for that water. There are two critical ways
that demand can be managed: increased conservation of potable water and
increased use of reclaimed wastewater for non-potable uses.
Conservation
The high costs of developing alternative water supplies are leading water
suppliers across the state to more fully consider the value of conservation as a
viable and cost effective alternative. When evaluated against the cost of
developing new water supply infrastructure, conservation programming is
nearly always the most cost-effective alternative.
Increasing the efficient use of potable water supplies decreases the present
demand for water and thereby increases the availability of the existing water
supply for new customers. This can defer for many years the need to develop
new and expensive alternative water supply projects.
There is a growing body of research that conclusively demonstrates
quantifiable savings from implementation of common practices such as
conservation rate structures, and equipment and fixture upgrades. Efficient
watering of landscapes and using efficient plumbing fixtures and appliances in
the home can reduce daily water use by 25 to 50%.
A large component of landscape irrigation is unnecessary or very inefficient. It
is estimated that about half of the water delivered by public suppliers in Florida
goes to landscaping. More than half of this use could be avoided by using
drought tolerant Florida Friendly landscaping and efficient irrigation systems
and controls.
Even before the year 2030, water conservation must be the priority demand
management option considered and must be ranked for priority implementation
based on its multiple benefits and cost effectiveness. Conservation is a cost-

11

“Water Supply Assessment 2008 (Draft), St. Johns River Water Management District, Technical
Publication SJ2009-
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effective, low energy alternative to “new” water that needs greater legislative
policy level attention.
Reclaimed Water
For decades the wastewater from domestic wastewater treatment facilities has
been seen solely as a waste product that must be disposed of in some
environmentally acceptable way. Today that same highly treated wastewater,
now known as “reclaimed water,” is no longer viewed as a waste to be
disposed of but as a valuable resource to be used. Reclaimed water is seen as
an important alternative source of water to reduce the demand for potable
water.
The efficient use of reclaimed water saves water that would otherwise be
withdrawn from fresh groundwater or surface water sources to meet nonpotable water needs such as landscape irrigation. In addition, the beneficial
use of reclaimed water reduces the reliance on traditional wastewater disposal
methods such as surface water outfalls and underground injection wells that
otherwise waste this increasingly valuable water resource.
In 2006, approximately 1.4 billion gallons of domestic wastewater per day was
treated. Less than half of this treated wastewater (663 million gallons per day)
was used as reclaimed water for beneficial purposes. The problem is partially
related to the fact that the reclaimed water is not needed for irrigation purposes
during the state’s typical wet season. During the wet season there is often too
much reclaimed water for irrigation needs and during the dry season there is
sometimes not enough. One solution to the problem in some parts of the state
is increased storage capacity to hold the excess reclaimed water during the wet
season for use during the dry season.
Looking to 2030, the use of reclaimed water will play an increasing role in
meeting Florida’s demand for non-potable uses while at the same time
decreasing effluent disposal practices.

Alternative Supplies of Potable Water
With the increasing constraints on the use of groundwater for potable supply in
the state, the state’s future potable water supply needs will increasingly be met
by the storage and treatment of fresh surface waters and the treatment of saline
surface and groundwater.
Surface Waters
Today only 20 of the state’s 6,000 public water systems withdraw and treat
surface water as their source of potable water. Florida’s hydrology and
topography present challenges to the use of surface waters for reliable potable
supplies. Surface water flows while often very abundant during the summer
wet season can be greatly diminished during the winter and spring dry season.
Therefore, the ability to capture and store excess flows during the wet season is
critical to the successful utilization of surface waters as an alternative potable
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water source. Because of Florida’s flat topography, storage is typically
available only by means of off-stream reservoirs and aquifer storage and
recovery.
The establishment of minimum flows and levels, especially on those rivers
identified by WMDs for potential potable supply, is critical to the protection of
the natural systems associated with these water bodies and to the future use of
surface waters as an alternative to groundwater.
In the future, surface waters will be seen as a critical component of diversified,
drought-resistant, integrated public water supply systems that utilize multiple
sources of water to meet potable water demands.
Desalination
The removal of salt from saline surface waters and brackish groundwater is
seen around the world as a viable option for producing drought resistant
supplies of potable water. While the desalination of surface water and
groundwater raises issues relating to environmental impacts, construction and
operation costs, and energy consumption, the technology of desalination is
continuing to advance in ways that should allow these issues to be addressed in
a favorable light.
Florida was the first state to embrace desalination technology and currently has
over 130 operating desalination facilities through which local communities are
augmenting the supplies of potable water from traditional sources. Other
communities are seriously considering desalination as an alternative potable
water supply as they are faced with increasing constraints on their use of
traditional groundwater supplies. It is probable that in the near future,
desalination will be seen by even more communities in Florida as a viable
option for ensuring reliable, drought-proof supplies of potable water.

Water Transfers
Fundamental to a discussion of the need to transport water between regions of the state
is an understanding that Florida does not have a water shortage problem so much as it
has a storage and distribution problem. With an average annual rainfall of
approximately 53 inches, Florida is the third wettest state in the nation. However,
there is significant variation in rainfall amount across different regions of the state.
The Keys average only about 40 inches per year, while the Panhandle averages about
65-69 inches per year. 12 There is also extreme variability from year to year. Records
show that sixteen cities have received rainfall in excess of 90 inches in a calendar year
while twelve cities have received less than 30 inches. 13 Therefore, there may be an
abundance of water in one part of the state at the same time there are shortages in
other parts. Consequently, the issue of the storage and distribution of water over
12

Water Resources Atlas of Florida, Fernald and Purdum, editors, Institute of Science and Public
Affairs, Florida State University, 1998, p. 17.
13
Id. at p. 18
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broader geographic areas of the state must be considered as a part of Florida’s future
water supply planning.
With regard to the transfer of water from one area to another, the Act provides that a
WMD may authorize the transfer of “ground or surface water beyond overlying land,
across county boundaries, or outside the watershed from which it is taken if [it]
determines that such transport and use is consistent with the public interest . . . .” 14
Another section addresses potential transfers of water across WMD boundaries. 15
The inclusion of the commonly termed “Local Sources First” amendment in Chapter
373 altered the Act’s water transfer provisions by directing the WMDs to “encourage
the use of water from sources nearest the area of use or application whenever
practicable.” 16 Such sources include all naturally occurring water sources and all
alternative water sources, including, but not limited to, desalination, conservation,
reuse of non-potable reclaimed water and stormwater, and aquifer storage and
recovery.
In practice, the existing statutory framework has not prevented conflicts when the
transfer of water from one region to another has been proposed. A refined approach to
evaluate such transfers would avoid the unnecessary conflict and subsequent waste of
resources and time by providing incentives and a regulatory structure that facilitates
mutually beneficial inter- and intra-regional cooperation.
The ability to transfer water from areas of availability to areas of need, the protection
of the economic interests of the areas of availability and the protection of the
environment in both areas are crucial to providing a framework to address the state’s
long-term water supply. Incentives and/or mutually beneficial agreements will be
needed to encourage areas with available water to partner with areas of need to share
resources. Areas of availability must be assured that their current and future needs and
concerns are met, and any transfers must be done without harm to the environment and
in concert with existing minimum flows and levels.

Climate Change
Though there is still debate as to the cause, there is general agreement in the scientific
community that climate change is occurring. The main concern raised by global
warming is that climatic variations will alter the hydrologic cycle. While there may be
considerable uncertainty in the ability of models to predict the actual intensity, spatial
and time variability of rainfall and temperature for a given region, it seems clear that
the two most serious potential impacts of climate change in Florida are: (1) rainfall
patterns and (2) sea level rise. The uncertainty is how much and how fast the sea level
will rise and how precipitation patterns will change. Changing precipitation patterns
may result in more severe drought or floods and varying stream flow patterns, and
rising sea levels may contaminate freshwater aquifers and fresh coastal water bodies.

14

Subsection 373.223(2), Fla. Stat.
Section 373.2295, Fla. Stat.
16
Subsections 373.016(4) and 373.223(3), Fla. Stat.
15
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The socioeconomic implications of climate change on water supplies will be directly
related to the ability of water managers and planners to act on required plans,
infrastructure and development changes in the near term.
Planning and
implementation will require understanding how Florida water resources are affected
by climate change.
Water supplies can become more reliable and sustainable through a comprehensive
approach to water planning which includes using alternative water supplies and
planning future infrastructure needs with long-term trends in mind. Systems need to
be adaptive to changing conditions as past long-term trends are expected to be altered
as a result of climate change. The likelihood of wetter or drier conditions can be
determined and adaptive strategies implemented to manage water resources.
Utilities will need to plan for new facilities and future water supplies that consider the
potential climate change impacts, and adapt to them. They will need to assess the
vulnerability of their infrastructure and operating protocols to develop mitigation and
adaptation strategies.

Partnerships
Effective partnerships between three key entities will be critical to addressing the
state’s future water supply needs. These entities are: (1) utilities, (2) the WMDs and
(3) the FDEP. The utilities are responsible for meeting the potable water supply needs
of the vast majority of the citizens of Florida. This means building and operating the
treatment and transmission facilities to get the water to the people to meet current
demands. It also means identifying future potable water resources, and planning,
building and operating the facilities needed to meet future demands.
The WMDs have statutory responsibilities for district-wide and regional water supply
planning, funding for the development of water supplies, and permitting of
groundwater and surface water withdrawals needed to meet potable water supply
demands.
The FDEP has responsibilities for establishing and enforcing drinking water quality
standards. It also has the responsibility to report annually on the status of the water
management districts regional water supply planning efforts.
Three key components of effective partnerships between the three entities are,
communication, consistency and collaboration. Each of these areas are essential as the
focus on future water supplies shifts from traditional groundwater supplies to
alternative supplies including fresh surface waters and desalination of brackish
groundwater and saline surface waters.
Increasingly effective water resource management will cross not only county
boundaries but WMD boundaries as well. This will necessitate more active
coordination of planning and regulatory activities and involves assistance from the
FDEP to enhance the potential for achievement and optimization of regional and
statewide water supply management goals.

9
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Governance/Funding
Due to the high costs of developing alternative supplies, there is increasing need for
local governments and others (cities, counties, special districts, etc.) to work together
on a regional basis to develop these supplies. Cooperation between local governments
within a region will be critical for the development of county-wide and multi-county
alternative water supply projects that allow for necessary economies of scale and
efficiencies to accelerate the development of new, dependable, sustainable water
supplies.
There are numerous impediments to the timely implementation of any regional water
supply project. However, the first step is the identification of the entities willing to
step forward to fund, build, and operate the project. Key to this step is the creation of
some type of “multi-jurisdictional water supply entity,” that among other things, will
allocate the costs of the project among the local project participants, determine the
responsibilities for the construction and operation of the project, determine the
allocation of quantities of water from the project to each participant, and establish the
rates to be charged to those receiving the water.
Local governments in Florida have several governance alternatives from which to
choose in order to create a multi-jurisdictional water supply entity, and there is no one
option that fits all situations.
With regard to funding, it is apparent that the vast majority of costs for the
construction and operation of future alternative water supply projects will be borne by
the end user of the water - the rate payer. However, all avenues of potential funding
assistance must be explored to help offset these costs.
At the state level, while the current governance structures have served the State well to
date, it is unclear that those same structures will be sufficient in the future to assure
continuing implementation of state water policy. As a result of the recent
developments with regard to the lack of availability of groundwater to meet future
water supply needs, some are asking whether it is time to consider the creation of a
state-level water supply entity. Because of the highly controversial nature of the idea
it should only be considered as a last resort if the current governance structures cannot
resolve the state’s present water supply dilemma.

Summary
Water Resources Management integrates the management and operations of
sustainable water and wastewater infrastructure in a comprehensive fashion,
recognizing and addressing the unique characteristics of water resources in Florida.
As we seek answers to the water supply issues in Florida, Water Resources
Management is important because it addresses all of the Florida 2030 topic areas in an
integrated framework and includes conservation, reclaimed water, surface water,
desalination, water transfers, climate change, partnerships, and governance/funding.
This integration allows evaluation of trade-offs with the goal of finding optimal
solutions that minimize cost and maximize reliability and sustainability of both the
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environment and water supply. This topic (water resources management) is critical to
addressing questions of political, environmental, and economic concern including the
cost and values of economic growth, water supply, natural assets, conservation, and
intergovernmental coordination.
If these questions are not addressed in an integrated framework, the result may be
short-sighted actions that limit the future availability of resources for optimal growth
across the state. Growth, tourism, agriculture, and the attraction of industry to the
state are dependent on maintaining the natural assets that attract and sustain these
activities.
The following chapters in the context of Water Resources Management takes each
of the issue areas discussed above and (1) defines the issue, (2) provides more
background information, (3) discusses the critical nature of the issue, (4) provides a
vision for the year 2030, and (5) proposes options and possible paths forward to
address the issue.

11
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Chapter 2
Groundwater
The following Chapter on Groundwater 17 is presented as background information to
provide context of the Florida Water Supply situation in relation to the other chapters
that follow. A committee has not been formed for the subject matter nor is the chapter
formatted like the others. The chapter has been excerpted from Water Resources Atlas
of Florida.
Groundwater is one of Florida’s most valuable natural resources. Usable quantities of
potable groundwater can be obtained throughout the state, with the exception of a few
places, most of which are near the coasts. About 93 percent of Florida’s population
depends on groundwater for drinking water. Because of its abundance and
availability, groundwater is the principal source of freshwater for public supply and
domestic (rural) and industrial uses.
Florida is covered nearly everywhere by sands that overlie a thick layer of limestone
and dolomite. Together, the surficial sands and the limestone and dolomite form an
enormous groundwater reservoir that provides more available groundwater than any
other state.
Nearly all of Florida’s groundwater originates from precipitation.
Annual
precipitation averages over 50 inches per year. Part of this precipitation percolates to
the water table and recharges the groundwater reservoir. Annual recharge to
groundwater ranges from near zero in some wet, lowland areas to greater than 20
inches per year or more in well-drained upland areas. In much of the state, most of
this recharge moves through the surficial sands and discharges downward to deeper
aquifers (groundwater reservoirs) or laterally to nearby lakes and streams.
Florida is underlain virtually everywhere by aquifers capable of yielding at least small
quantities of potable water to wells. Aquifers are defined on the basis of rock types,
geologic confinement, and groundwater flow. An aquifer system consists of two or
more hydraulically connected aquifers. A change in the condition of one aquifer
affects the other aquifers in the system. In Florida three aquifer systems are used for
water supply: the surficial aquifer system, the intermediate aquifer system, and the
Floridan aquifer system. Two aquifers within the surficial aquifer system – the sand
and gravel and the Biscayne aquifers – are important sources of supply where they
occur.
Aquifers in Florida are composed of sedimentary rock units of varying composition
and depositional history. These units are divided into geologic formations based on
rock composition and physical characteristics. An aquifer is defined as a body of rock
that is sufficiently permeable to conduct groundwater and to yield economically
significant quantities of water to wells and springs. The geologic and hydrogeologic
17

In order to provide the reader with a brief overview of Florida’s groundwater resources, this entire
chapter has been excerpted from Water Resources Atlas of Florida, 1998, Edward A. Fernold and
Elizabeth D. Purdum, editors, Chapter 3 pp. 38-63.
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framework of Florida has significant variability from north to south and west to east in
the peninsula and the panhandle. The geologic layers that comprise the aquifer
systems in Florida occur primarily as subsurface layers with very limited surface
exposures.
The following description of the various geologic layers associated with the aquifer
systems is brief and generalized.

Major Aquifers and Aquifer Systems
The surficial aquifer system consists mostly of unconsolidated sand and includes the
sand and gravel and the Biscayne aquifers and all the undefined aquifers present at the
land surface. In Florida, the surficial aquifer system is used as a source of potable
water by a few small municipalities as well as by large numbers of individual
households. The sand and gravel and Biscayne aquifers are separately recognized
parts of the surficial aquifer system that consist of distinct rock types. The sand and
gravel aquifer is the major source of water in northwest Florida, and the Biscayne
aquifer is the major source of water in southeast Florida. Between the surficial
aquifers and the Floridan aquifer system in some parts of the state is the intermediate
aquifer system. The intermediate aquifer system is an important source of potable
water in Sarasota, Charlotte, and Glades counties.
The Floridan aquifer system underlies the entire state of Florida and portions of
Alabama, Georgia, and South Carolina and has been called “Florida’s rain barrel.”
The Floridan provides water for many cities including Daytona Beach, Gainesville,
Jacksonville, Lakeland, Ocala, Orlando, St. Petersburg, and Tallahassee as well as for
hundreds of thousands of people in smaller communities and rural areas. The Floridan
is also intensely pumped for industrial and agricultural supply.
The different aquifers in the state have different capabilities of transmitting water.
Transmissivity is a measure of the ease with which water moves through an aquifer.
In general, aquifers in Florida have high transmissivities. The highest transmissivities
are found in the Floridan aquifer system (10,000 to greater than 1,000,000 feet squared
per day) and Biscayne aquifer (100,000 to 1,000,000 feet squared per day), followed
by the sand and gravel aquifer (10,000 feet squared per day), the surficial aquifer
system (1,000 to 10,000 feet squared per day), and the intermediate aquifer system
(200 to 13,000 feet squared per day).

Surficial Aquifer System
The surficial aquifer system in Florida includes aquifers present at the land surface.
Even though the sand and gravel aquifer and the Biscayne aquifer are present at the
land surface and are hydraulically connected to other surficial aquifers in the surficial
aquifer system, they are discussed here as separate and distinct aquifers because of
their importance as local water sources. Other parts of the surficial aquifer system
occur throughout large portions of Florida and adjacent states and are important
sources of water in some small municipalities and in rural areas. The surficial aquifer

14

Groundwater

system is primarily used for individual household wells where the Floridan aquifer
system is too deep or contains nonpotable water.
The surficial aquifer system consists mostly of sand, sandy clay, silt, clay, sandstone,
limestone, and shell beds. Sandstone and limestone units occur primarily in
southwestern Florida. In some places the clays are thick enough and continuous
enough to divide the surficial aquifer into two or three separate layers, but generally
the aquifer is undivided. Thicknesses of the surficial aquifer system vary across the
state and range from tens of feet to several hundred feet in Indian River and St. Lucie
counties. The surficial aquifer system is as much as 200 feet thick in Martin and Palm
Beach counties and 150 feet thick in eastern St. Johns County. Elsewhere in Florida,
the surficial aquifer system is generally less than 100 feet thick.
Groundwater in the surficial aquifer system is unconfined by overlaying deposits.
Water that enters the aquifer is from precipitation. A large amount of precipitation is
returned directly to the atmosphere as evapotranspiration and does not enter the
aquifer. Some of the water that enters the aquifer moves quickly along short
flowpaths and discharges to lakes and streams. In some places, especially near the
coast, water leaks upward from the underlying Floridan aquifer system through the
clayey confining unit separating the surficial aquifer and the Floridan aquifer system.
In other places, leakage occurs downward from the surficial aquifer to the Floridan
aquifer system.
The general direction of groundwater flow in the surficial aquifer is toward the
Atlantic Ocean, the Gulf of Mexico, or toward major rivers. The directions of
groundwater movement can change markedly within short distances.

Sand and Gravel Aquifer
The sand and gravel aquifer underlies more than 6,000 square miles of land surface in
southwestern Alabama and the western Florida panhandle. It is the major source of
groundwater in Escambia and Santa Rosa counties and is a secondary source in
Okaloosa and Walton counties. As its name implies, it consists largely of interbedded
layers of sand and gravel. The aquifer is wedge-shaped. It is thinnest at its northern
and eastern limit and thickest (1,400 feet) in southwestern Alabama. The sand and
gravel aquifer has been subdivided into three different hydrologic zones: the upper
water-table zone, the intermediate zone, and the lower main producing zone. The
upper zone consists mostly of unconsolidated sand, the intermediate zone consists of
less permeable sand and clay deposits, and the main producing zone consists of course
sand and gravel beds. The main producing zone is recharged by downward leakage
from the upper zone. The intermediate confining unit underlies the main producing
zone inhibiting downward movement of groundwater. Wells in the main producing
zone commonly yield more than 1,000 gallons per minute, and the transmissivity is as
high as 20,000 feet squared per day.
Water in the aquifer is unconfined where overlying clay deposits are thin or absent and
is under artesian conditions where clay deposits are thick and confine water
movement. Water enters the sand gravel aquifer as recharge from precipitation and
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moves generally downward and downgradient, either discharging to streams or
moving toward the coast. The regional flow pattern is affected substantially by
pumping.

Biscayne Aquifer
The Biscayne aquifer underlies almost all of Dade and Broward counties and small
parts of Palm Beach and Monroe counties. It also extends beneath Biscayne Bay and
under the near shore of the Atlantic Ocean, where its highly permeable sediments
contain saltwater. The Biscayne aquifer is the sole source of drinking water for over 3
million people in southern Florida. The Biscayne aquifer is wedge-shaped and ranges
in thickness from 20 feet on its western edge, to more than 300 feet toward the coast in
parts of coastal Broward and Palm Beach counties. The aquifer consists of highly
permeable interbedded limestone and sandstone. These highly permeable rocks are
covered in most places only by a thin veneer of porous soil. Accordingly, water levels
in the aquifer rise rapidly in response to rainfall.
Before development in southern Florida, a large proportion of the abundant
precipitation that fell on the flat, low lying interior land during the wet season drained
southward to the Gulf of Mexico and Florida Bay. Most of this drainage was in the
form of wide, shallow sheets of water that moved sluggishly southward. This drainage
was a major source of recharge to the Biscayne aquifer. Since the early 1900s
wellfields, canals, control structures, levees, and conservation areas have substantially
altered natural flow patterns of both surface water and groundwater.
Today, shallow, southward-moving surface water still provides some recharge to the
Biscayne aquifer in addition to rain that falls directly on the aquifer. Where the
Biscayne aquifer is exposed at the land surface or is covered by only a thin veneer of
soil, the slowly moving surface water that passes over the aquifer is able to readily
percolate downward into the aquifer. The general movement of water in the Biscayne
aquifer is seaward. Water levels are highest near water conservation areas and lowest
near the coast. Depressions in the water table in eastern Broward and Dade counties
are caused by pumpage from major wellfields. Withdrawal of large volumes of
groundwater has reversed the natural eastward flow pattern of groundwater to
westward and has increased the possibility of saltwater intrusion from Biscayne Bay
and the Atlantic Ocean.
Canals have been used extensively for drainage and flood control and have lowered
groundwater levels and altered groundwater flow patterns in southeast Florida.
Levees were also constructed, first to prevent flooding from Lake Okeechobee, and
later to impound excess water in three large water conservation areas for later release.
A system of canals, levees, control structures, pumping stations and water
conservation (storage) areas are used to manage the water resources of southern
Florida. The goals of this system are to conserve freshwater, provide flood control,
and minimize saltwater encroachment. Saltwater encroachment has long been a
concern in southeastern Florida. The installation of canal control structures combined
with the impoundment of water in the conservation areas have stabilized the saltwaterfreshwater interface near the coast and at the entrances to major canals.
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Intermediate Aquifer System
The intermediate aquifer system consists of those water bearing units located between
the Floridan aquifer system and the overlying surficial aquifers, and consists of one or
more water-bearing units separated by confining units. Because of the lower
permeability and transmissivity of the intermediate aquifer system compared to the
Floridan aquifer system, the intermediate aquifer system acts as a confining unit for
the underlying Floridan aquifer system in some places. Because the intermediate
aquifer system does not yield as much water as other aquifers, it is used only in places
where water from surficial aquifers or the Floridan aquifer system is not adequate in
amount or quality. In southwestern Florida, for example, the underlying Floridan
aquifer system contains nonpotable water, thus the intermediate aquifer system is the
main source of water supply for Charlotte, Lee, and Sarasota counties.
Water in the intermediate aquifer system is under confined conditions, except locally
where an upper clay confining unit is absent. In most places, water moves downward
through the upper confining unit of the intermediate aquifer system. Most of the water
then follows short flowpaths and discharges to surface drainage. Some water
percolates downward through the lower confining unit of the intermediate aquifer to
recharge the underlying Floridan aquifer system. Locally, in Charlotte and Lee
counties, some water leaks upward from the Floridan aquifer system to the
intermediate aquifer system. In Polk County, where the potentiometric surface is
more than 120 feet above sea level, the intermediate aquifer system water moves
outward from two major recharge areas. From these areas, the lateral flow is toward
major surface streams and the Gulf of Mexico. Depressions in the potentiometric
surface in western Sarasota County are caused by pumpage from local pumping
stations.

Floridan Aquifer System
One of the most productive aquifers in the world, the Floridan aquifer system
underlies a total area of about 100,000 square miles in southern Alabama, southeastern
Georgia, southern South Carolina and all of Florida. The Floridan aquifer system is
defined on the basis of permeability: it is at least 10 times more permeable than its
upper and lower confining units.
The Floridan aquifer system generally thickens toward the south from a thin edge near
its northern limit. In most places, the Floridan aquifer system can be divided into
three units: the Upper Floridan aquifer, the middle confining unit, and the Lower
Floridan aquifer. The middle confining unit restricts the movement of groundwater
between the Upper and Lower Floridan aquifers and consists of several separate units.
In some places the middle confining unit yields several hundred gallons per minute to
wells and thus may be considered an aquifer. Few supply wells penetrate beyond the
Upper Floridan aquifer because it is so productive and because much of the Lower
Floridan aquifer contains mineralized or even saline water. South of Lake
Okeechobee the entire aquifer system contains saltwater. In places, no middle
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confining unit exists and the aquifer system is highly permeable throughout its vertical
extent.
The degree of confinement of the Upper Floridan aquifer is the major hydrogeologic
control on the distribution of recharge, discharge, and groundwater flow. Over most
of Florida, the Upper Floridan aquifer is overlain by a sequence of sand, clay,
limestone, and dolomite that ranges in thickness from a few feet in parts of west
central and north central Florida to hundreds of feet in southeastern Georgia,
northeastern Florida, southeastern Florida, and the westernmost part of the panhandle
of Florida. The overlying sand generally comprises the surficial aquifer system, and
the clay and limestone generally comprise the intermediate aquifer system. Both of
these aquifers act as confining units to the Upper Floridan aquifer because they are
less permeable than the Upper Floridan. Unconfined portions of the Upper Floridan
aquifer are located in western parts of north central Florida (north of Pasco County to
Wakulla County).
Water in the Upper Floridan aquifer moves from areas of high to low altitude on the
potentiometric surface.
The highest areas on the Upper Floridan aquifer’s
potentiometric surface are located where the aquifer is exposed at the land surface and
in an area in central peninsular Florida. Water moves coastward from the outcrop area
of the aquifer and outward in all directions from the potentiometric surface high in
central Florida.
Recharge to the Upper Floridan aquifer (and other confined aquifers) does not occur
everywhere, but is restricted to places where the altitude of the water table is higher
than the altitude of the potentiometric surface of the confined aquifers. Areas with
little or no recharge under natural conditions typically occur where the potentiometric
surface of the aquifer is above the land surface most of the time, that is, in areas of
artesian flow. About 45 percent of the state falls within this classification, most in
coastal areas and areas south of Lake Okeechobee. Areas of very low recharge occur
where the Floridan is overlain by relatively impermeable confining beds that are
generally more than 25 feet thick. In these areas, recharge rates are estimated to be
less than 2 inches per year. Areas of very low to moderate recharge (estimated to
range between 2 inches and 10 inches per year) occur where the confining beds are
generally less than 25 feet thick or are breached. Where the confining bed is breached
or absent, but where the water table and the potentiometric surface of the Floridan
aquifer are both close to the land surface, little recharge occurs.
Areas of high recharge, which are primarily well-drained upland areas characterized
by poorly developed stream drainage and many closed depressions, constitute about
15 percent of the state. Some examples of high recharge areas are the well drained
porous sand ridges of central and west central Florida, including parts of Orange,
Lake, Polk, Pasco and Hernando counties. Many areas where internal drainage
through sinkholes connects the land surface to the Floridan aquifer also have high
recharge rates, such as in central Polk, north central Pasco, south central Hernando,
southwestern Clay, Marion, Sumter, Suwannee, and northwestern Putnam counties.
Recharge rates in these areas are estimated to range from 10 to 20 inches per year.
The natural recharge conditions in some of these areas have been significantly
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modified by pumping wells. In fact, recharge to the Floridan and other confined
aquifers now occurs in some places that were formerly discharge areas.

Groundwater and Surface-water Interaction
Virtually every surface-water feature in the state, including rivers, lakes, wetlands, and
estuaries, interacts with adjacent groundwater. This interaction affects the quantity in
both surface water and groundwater. The most common interactions are between
aquifers and streams, lakes, and wetlands. In coastal areas, interactions between
aquifers and seawater occur. All of these interactions occur in Florida.
Streams interact with aquifers in two ways: either they receive water from
groundwater inflow or they lose water to aquifers by seepage through the streambed.
For many streams in Florida, the flow direction between the stream and aquifer can
vary a great deal, sometimes over very short timeframes or distances in response to
rapid rises in stream state or stream flow, commonly from storm runoff. If the rise in
stream stage is great enough to overtop the banks and flood large areas of land surface,
widespread recharge to groundwater may occur through the flooded areas.
The presence of karst features sometimes makes stream and aquifer interaction even
more obvious. Karst is a type of topography that is characterized by caves, sinkholes,
springs, and other types of openings caused by dissolution of limestone. One of the
largest karst environments in the country occurs from the central portion of the Florida
peninsula to the big bend portion of the panhandle. In this area, the Santa Fe River, a
major tributary to the Suwannee River, completely goes underground, becoming part
of the groundwater flow system before reemerging as a river three miles
downgradient. Interaction between surface water and groundwater in this highly
porous karst aquifer system is quite rapid.
Aquifer and lake interaction frequently occurs when lakes receive groundwater inflow
through part of their bed and have seepage to groundwater through other parts of their
bed. Some lakes receive substantial amounts of their water from groundwater. The
water levels in lakes generally do not change as rapidly as water levels in streams.
Evaporation has a greater effect on lake levels than on stream levels because the
surface area of lakes is greater and lake water is not replenished as readily as stream
water. Lake levels can be reduced by groundwater withdrawals and can be increased
by groundwater return flows from irrigation and other applications of water to the land
surface.
Similar to streams, wetlands can receive groundwater inflow, recharge to groundwater,
or do both. In Florida, wetlands have interactions with groundwater similar to streams
and lakes. Many wetlands are present along streams, especially slow moving streams.
Wetlands along streams and in coastal areas have complex hydrological interactions
because they are subject to periodic water level changes. Some wetlands in coastal
areas are affected by predictable tidal cycles. Other coastal wetlands are more
affected by seasonal water level changes and by flooding. A major difference been
lakes and wetlands is that lakes commonly have a shallow zone around their
perimeter, permitting waves to remove fine-grained sediments. In wetlands, fine-
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grained and organic sediments commonly extend to their shoreline (border), resulting
in reduced transfer of water between groundwater and surface water in the wetlands.
In coastal areas in south Florida, rapid population growth has greatly increased the
demand for water. If too much fresh water is pumped out of the Biscayne aquifer to
meet this demand, sea water intrudes to replace the freshwater, contaminating the
water supply. Canals constructed to prevent flooding in southern Florida rapidly
remove excess surface water and groundwater from inland parts of the aquifer to coast
areas. Control structures near the mouths of canals allow groundwater levels near the
canals in coastal areas to remain high enough to retard saltwater encroachment during
periods of less than normal rainfall.

Springs
Springs have long been one of Florida’s most valued natural and scenic resources.
Springs are common in karst areas and are places where groundwater discharges
through natural openings in the ground. Florida has about 320 known springs. The
outflows from the springs range from less than 1 gallon to 1.3 billion gallons per day
(at Spring Creek Springs, a group of submarine spring vents off the coast of Wakulla
County). The known springs have a combined outflow of nearly 8 billion gallons of
water per day. Florida has 27 first-magnitude springs or groups of springs (with flow
greater than 64.6 million gallons per day) out of a total of 78 in the nation. All of the
springs issue from the Upper Floridan aquifer, and nearly all of them are located in
areas where the confining unit above the upper Floridan aquifer is absent or is less
than 100 feet thick. The distribution of large springs discharging from the Upper
Floridan aquifer is the direct result of dissolution of carbonate rocks, which results in
the development of large conduits and caves. Many of these conduits channel the
groundwater to the land surface where they become the openings of major springs.
Many of Florida’s springs are now tourist attractions. Several springs have been
developed commercially, including Silver and Rainbow, while others have been
incorporated into state parks, including Manatee, Homosassa, Wakulla, and
Ichetucknee.
Numerous springs probably occur off the coast of Florida, but most are difficult to
detect. Submarine springs sometimes can be detected by the appearance of a “boil” at
the water surface. Many of these submarine springs are located near the coast, but a
few are up to 20 miles offshore.
The natural flow, water quality, and water temperature of large artesian springs remain
relatively stable over long periods. Springs can serve as indicators of trends in
hydrologic conditions. Records of spring flow are generally more representative of
the character of a large part of an aquifer than are records of well flow. Although
spring flow is relatively stable over a long period, it does reflect long- and short-term
variations in recharge from rainfall as well as changes in water quantity and quality
brought about by human activities. Silver Springs, about 5 miles northeast of Ocala
and the largest noncoastal spring in Florida, shows a remarkable long-term
consistency in flow with short-term variations. The average flow since 1906 has been
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530 million gallons per day (mgd), essentially the same as the earliest recorded flow of
531 mgd in 1898. Flow, however, has ranged from 348 to 833 mgd, reflecting
variations in amount of rainfall.
Large withdrawals of water from wells near a spring can reduce pressure in the aquifer
to a level below the spring opening and thus stop the flow. The only large spring in
Florida known to have ceased flowing is Kissengen Spring, about 4 miles southeast of
Bartow. The average discharge of the spring prior to the onset of a progressive
decline beginning about 1937 was about 19 mgd. As withdrawals from wells in the
area increased, the decline in artesian pressure caused the spring to cease flowing in
February 1950.

Groundwater Use and Effects on Water Levels
Groundwater has long been a valuable source of plentiful, good-quality drinking water
in Florida. About 90 percent of the state’s population relies on groundwater for their
drinking water supply. Most of those people rely on the Upper Floridan aquifer, the
Biscayne aquifer, and the surficial aquifer system for their water supplies. The sand
and gravel aquifer and intermediate aquifer system are used much less, and only
locally in northwestern and southwestern coastal parts of the state. The abundant
supply of groundwater is vital to the state’s important tourism and agricultural
industries in addition to residential usage.
Because of differences in the distribution of population and agriculture, water use
varies greatly around the state. The largest amounts of groundwater used were in
southeastern and central areas: Dade, Polk, Broward, Orange, and Palm Beach
counties. Dade and Broward withdrawals are from the Biscayne aquifer, Polk and
Orange from the Upper Floridan aquifer, and Palm Beach from the Biscayne and other
surficial aquifers. Most of the water used in these counties is for agriculture and
public supply, although Polk County withdrawals also include large amounts of water
for phosphate mining.
To assess the impact of groundwater withdrawals and pumping on the water supply in
an aquifer, periodic measurements are made of water levels in wells. These water
levels are measured at various intervals, but measurements are made at least once
every five years in a large group of wells in the Upper Floridan aquifer to assess
current water levels and to monitor changes over time. In some wells, water levels are
measured over long time periods, and graphs can be prepared showing long-term
changes in water levels. Groundwater levels decline when wells are pumped and rise
when pumping is reduced. Water levels also respond to recharge from rainfall,
droughts, and seasonal changes in water demands for drainage, irrigation, public
supply, and industry. Irrigation is the largest user of groundwater in Florida and usage
varies seasonally and annually in relation to the amount of rainfall. In areas with
increased groundwater pumping, water levels have declined over time. When
pumping ceases or is reduced substantially, water levels can recover to former levels.
Saltwater encroachment into groundwater supplies caused by large groundwater
withdrawals is a concern in Florida, and of most concern in coastal areas. Saltwater
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encroachment into freshwater aquifers has several possible mechanisms, including the
presence of pockets of relict seawater in the aquifers; lateral movement of saltwater in
coastal areas; upconing of saltwater from deeper zones below the pumping zone;
upward leakage of saltwater from deeper zones through uncased or improperly
constructed wells; upward leakage of saltwater from deeper zones through breached
confining units or through joints, faults, or collapse features; and through abandoned
or improperly plugged exploratory holes drilled for testing for the presence of
petroleum and other minerals and aggregates. These mechanisms are exacerbated by
the pumping of large amounts of groundwater. Studies have been done to determine
the extent of saltwater encroachment in northeastern, southeastern, southwestern, and
west central parts of Florida. Construction of canals and control structures has helped
control saltwater encroachment in southeastern Florida. Other parts of the state have
not been as strongly impacted by saltwater encroachment.
Despite concerns about groundwater quality and quantity, declining water levels in
some areas, and saltwater encroachment, the Upper Floridan aquifer has large areas
that contain large quantities of high quality water for public supplies. This includes
areas where the aquifer is thick, transmissivities are high, recharge amounts are large,
and water quality is unaffected by saltwater encroachment
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Water Resources Management
Issue Definition
Water resources management integrates the management and operations of sustainable
water and wastewater infrastructure in a comprehensive fashion, recognizing and
addressing the unique characteristics of water resources in Florida. These water
resources are defined by a climate with abundant, but highly variable rainfall
conditions. Annual dry season and wet season cycles, periods of drought, and flood
events, all contribute to sustain diverse and rich natural resources (lakes, wetlands,
springs, rivers, and estuaries). However, this inherent variability presents significant
challenges for reliable and cost-effective water supply infrastructure.
Florida’s wet seasons, flat terrain, and high water table have resulted in extensive
drainage networks to facilitate the development of Florida. These drainage and
stormwater control features have proven to be counterproductive with regard to
protecting natural resources and conserving freshwater resources for water supply.
Flat terrain in most of the state makes the use of in-stream reservoir storage largely
infeasible, creating challenges for reliable and sufficient water storage.
Environmental protection is foundational to water resources management in Florida.
The water management districts (WMD) have established environmental protection
criteria within the consumptive use permitting program, including minimum flows and
levels, to protect lakes, wetlands, springs, and rivers from harm due to water
withdrawals.
Water resources management must address the total water cycle, including: rainfall;
water sources; water supply capture, treatment and distribution; water conservation;
and wastewater treatment and reuse of reclaimed water. Within the water cycle, there
are many water resource management objectives in addition to sustainable water
supplies, including flood control, stormwater management, and environmental
protection and restoration. Integration of these multiple constraints and objectives
within water resource management provides opportunities to leverage funding and
seek optimal solutions.
With many objectives, come many stakeholders. Within the public water supply
community, stakeholders include elected officials, water utilities, regulators, planners,
etc. In a broader sense, stakeholders include business and industry, environmental
advocacy groups, agriculture, local governments, landowners, etc. Water resources
management must integrate these present realities and forecast the future in order to
develop effective management solutions.
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Background
Several significant developments have brought the issue of water resources
management to the forefront in recent years:
• Population growth – Florida has been subject to significant population
growth for at least the last five decades, with a continued level of growth
projected to occur for the near future. Public supply water system
demand is projected to increase by 2 billion gallons per day by the year
2025. Growing demands for water supplies intensify the need for water
conservation, reuse of reclaimed water, and new sources (Figures 3-1 and
3-2).

Figure 3-1

Figure 3-2 Source: FDEP, 2008
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• Environmental Restoration and Protection - Major environmental
restoration projects, such as the Comprehensive Everglades Restoration
Plan, have heightened the awareness of both potential conflicts and
opportunities between environmental restoration and protection, and
water supply.
• Public Fiscal Concerns - The increase in water rates needed for new water
supplies, some of which are more expensive than in the past, has led to
challenges by vocal consumers.
• Climate Variability - Media attention on climate change, sea level rise,
increases in hurricane frequency and intensity, and drought in the
southeast U.S. and portions of Florida have heightened public awareness
of this climate variability and change (see Chapter 9 on Climate Change).
• Source Water Protection - With population growth and industrial
development comes greater potential for contamination of water sources.
In addition, the demand for more water leads to development of lower
quality sources. As such, protection of these water sources is of even
greater importance.

Florida 2030 Vision
Creating a sustainable water supply to ensure that all water needs are satisfied within
the 2030 planning horizon, while protecting natural systems and sustaining water
resources for future generations, is a central theme for the Florida 2030 Vision.
Future water needs in most areas of Florida must be met through a combination of
improved water conservation, along with increased development of these alternative
water supply sources where needed:
• Expanded use of reclaimed water
• Stormwater
• Fresh surface water from lakes and rivers
• Brackish groundwater
• Brackish surface water from rivers
• Seawater
The vision for water resources management is to effectively develop and use these
multiple water supply sources in an integrated and optimal fashion to meet future
water supply needs. The future is fast approaching, and it will take a significant shift
in the mix of water supply sources and alternatives to meet the growing demands.
Water resources management must address the multi-objective goals of water
conservation, water supply development, wastewater management, stormwater
control, and protection and restoration of natural systems.
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To implement sustainable water supplies, water resources management must also
include adaptive management strategies to deal with uncertainty. The best example of
uncertainty concerns the impact of climate variability (both short-term drought and
longer-term global warming impacts). Water resources management must assess the
impact of such uncertainties on both supply and demand to develop adaptive
management strategies for various water supply scenarios and hydrologic conditions.
Sustainability and drought-proofing future water supplies will be the major objective
in development of integrated water resources management master plans.
Regionalization and collaboration among water utilities, the WMDs, and the Florida
Department of Environmental Protection on multi-jurisdictional projects to meet the
collective needs of water users within a region will be an important strategy in water
resources management. This collaborative environment and shared investment in
water resource projects will be critical to addressing the effects of uncertainty and
providing the most cost-effective water supply scenarios taking advantage of
economies of scale.
In achieving the Florida 2030 Vision for water resources management, each of the
following strategies must be implemented, with specific options provided in the next
Section:
• Water conservation (see Chapter 4) and reuse of reclaimed water (see
Chapter 5)
• Integrated water resource planning based on scenario planning &
optimization
• Regional infrastructure for regional solutions
• Creation of significant new water storage capacity
• Source water protection
• Drought management and adaptive management

Options to Achieve Florida 2030 Vision
Integrated water resource planning, based on scenario
planning & optimization
Integrating multiple raw water sources with multiple competing objectives, in
the context of developing sustainable water supply infrastructure, is a
considerable challenge. A sustainable balance of allocations between human
and natural systems is difficult even if historic patterns are expected to repeat
into the future. Adding uncertainty to the patterns of future trends for water
demand, precipitation, temperature, or sea level adds a new set of challenges
and calls for new methods of projection.
Integrated water resource planning (also known as “total water management”)
is foundational to achieving the vision for sustainable water infrastructure in
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2030. Effectively done this will bring together all of the technical areas and
important governance and financing issues addressed by the other chapters
herein.
In addition to integrating water supply planning considerations of demand
management and multiple source options, it also needs to address multiple
objectives of water supply, flood control, water quality protection/restoration,
and habitat protection/restoration. The need for this multi-objective aspect is
becoming more common as water supplies are diversified to include reclaimed
water, surface water, and seawater to meet not only public supply needs, but
also other use sectors such as agriculture and industry.
Current mechanisms are generally designed to support a single source of water
(e.g., groundwater or surface water). Policy changes are needed to support
complex evaluations of multiple new sources, the coordinated use of these
multiple sources (conjunctive use), and reuse options. While WMDs conduct
regional water supply planning, there is no strong linkage to water
restoration/protection programs on specific water bodies that may be potential
water supply sources. Fortunately, new methods have emerged as a way to
prioritize water supply alternatives across a range of future scenarios. Scenario
planning is a process that effectively engages stakeholders in defining
priorities and evaluating trade-offs over time. It helps to optimize the selection
and timing of investments in water supply across a range of performance
criteria to find the sets of alternatives that are most resilient in the face of
uncertain future conditions. When the human and natural capital costs, risks,
and importance of these decisions are considered, scenario planning emerges
as a critical step that recoups the initial investment many times over.
It provides a method of evaluating the ability of alternatives to perform across
a range of possible futures (e.g., ‘robustness’) and provides a defensible,
transparent method of mediation and decision making. Scenario planning &
optimization refers to a method of evaluating change in a complex system
through a series of “what-if” analyses that includes the following
characteristics:
•

Facilitation of ‘whole system’ analysis, including hydrologic,
ecologic, financial, and socio-economic variables.

•

Scalable analysis in terms of geographic area (utility service area,
watershed, water supply planning region) and time horizons.

•

Methods of evaluating impacts of risk from uncertainty, by
evaluating sensitivity of outcomes to the range of uncertainty.

•

Trade-off analysis over time. The marginal benefits of trade-offs
may change depending on the time horizon under consideration
and the degree of uncertainty associated with defining conditions.

•

Identification of key drivers and variables of high impact, with
methods of looking at outcomes under ranges of future changes in
those variables.
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•

Support in designing infrastructure that is both adaptable to
uncertainties and resilient to change.

•

Help in avoiding ‘lock-in’ or ‘lock-out’ of options, such as nearterm commitment of resources in a non-flexible project that may
limit options in the future if conditions change.

•

Support in staging and optimizing the timing and magnitude of
investments over time to meet needs and maximize flexibility for
adaptive management.

Water supply planning in the context of sustainable alternatives requires a
long-term horizon to adequately capture the possible ramifications and
benefits. The current 20-year window is inadequate to consider how water
supply options may be structured to best work in conjunction for future
projects beyond the 20-years. As a result, it would be beneficial to consider
longer periods. Because uncertainty increases as we project into the future, it
is difficult to evaluate alternatives over 20, 50, or more years with traditional
methods. Scenario planning allows examination of a wide range of options
from existing infrastructure to various projections of full build-out of an area.
With the proper simulation tools, staged scenarios of full re-use, deep
conservation, regional reservoirs, and/or localized supply can be evaluated at
different time horizons, under different sets of assumptions. These
allocations can be tested under a range of future climates and build-out
scenarios.
This gives insight into the long-term implications of decisions made today
and has been implemented on a limited scale both in Florida and in other
parts of the country.
The Florida 2030 vision calls for the routine use of integrated water resource
planning in building sustainable water supply infrastructure. Options are
proposed to that end, in no particular order:

•
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•

Extend the current 20-year horizon (at least 30 years, maybe up to
50 years).

•

Elected officials, utility directors, planners, and other decisionmakers are educated on its benefits based on well-documented
case studies.

•

Minimum training standards are adopted by the water utility
industry through the Florida Section American Water Works
Association (FSAWWA) and the Florida Water Environment
Association (FWEA).

•

WMDs develop and implement scenario planning and optimization
methods in the regional water supply planning process.

WMDs undertake multi-objective efforts with all affected stakeholders,
to address specific river systems that have or are proposed to have
water supply withdrawals.
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•

Existing WMD consumptive use permitting programs are reviewed and
revised as needed to facilitate integrated permitting of multiple sources,
with coordinated use (conjunctive use) of groundwater, surface water,
and reclaimed water. One goal of this effort would be to facilitate
permits with the longest duration possible.

Regional infrastructure for regional solutions
In 1997, the Legislature recognized the importance of regional planning and
regional solutions for water supply and required WMDs to conduct regional
water supply planning. There are significant benefits of regional water supply
planning, including:
•

Addressing the collective water supply needs of a region, thus greatly
reducing the potential for conflicts over water sources

•

Providing more holistic solutions to address a wider range of related
water management objectives, including water supply, stormwater
management, flood control, water quality, and environmental
restoration.

•

Economies of scale in developing water supply projects of a larger
scale that serve multiple water utilities

•

Providing economically feasible options for developing alternative
water supplies such as surface water, brackish water, reclaimed water
or seawater, that are remote from utility service areas, by pooling
resources for plant construction and transmission lines.

There will continue to be opportunities for such multi-jurisdictional projects
that address water supply and related issues with particular regions. WMD
regional water supply plans currently provide a starting point for regional
water supply project options.
Barriers to moving regional projects forward include:
•

Establishing and maintaining rapport and trust between communities
that may not have a history of working together on regional solutions

•

Developing the goals, objectives and strategies to resolve the
problem(s)

•

Allocating costs and attributing benefits equitably among communities

•

Governance of multi-jurisdictional projects, including determining the
lead governmental entity
•

Public opposition because of misunderstanding of the project
scope and benefits (for instance, confusing a regional project, with
an “inter- regional” project and the perception that some will win
and some will lose out)
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•

Funding required to implement regional solutions as opposed to
individual utility solutions

•

Cost of transmission of water longer distances and the complexity
of creating a series of transmission pipelines within a region to
facilitate regional project development

•

Public interest criteria in section 272.223 (3) F.S., commonly
known as “local sources first” which may inadvertently discourage
cooperation within a region

•

Lack of sufficient incentives to foster cooperative and
collaborative solutions as opposed to individual utility solutions.

The Florida 2030 vision requires that sustainable infrastructure be planned and
implemented in a way that addresses the collective needs of each region of the
state. Often, this can best be done by working together on regional scale
projects. Options are proposed, in no particular order:
Water utilities participate in the WMD regional water supply planning process
in order to collaboratively develop project options and to select projects for
implementation.
Major public education initiative, explaining the benefits of regional projects
that serve the collective water needs within a region, and differentiating such
projects with “inter-regional” project proposals.
Creation of regional water transmission planning entities comprised of utilities,
associated WMDs, and the Florida Department of Transportation that would
plan for the effective transmission of raw or treated water within a region that
may involve the use of state road rights-of-way.
Strong financial incentives provided by cost-sharing through an expanded
Water Protection and Sustainability Program that is funded by the water
management districts, and the Legislature through a dedicated funding source,
for multi-jurisdictional projects that serve to solve the water supply problems
within specific regions.
Evaluate the effectiveness of existing additional public interest criteria in
Chapter 373.223, Florida Statutes, commonly known as “local sources first”
provision. In some cases, the current statutory provision may actually
discourage regional planning and water supply projects that meet the collective
needs within regions.
•

The Legislature should review the effectiveness of the current
provisions to insure that regional solutions are not discouraged.

Creation of significant new water storage capacity
Both reclaimed water and surface water are sources that are very significant in
quantity, but highly variable in sufficiency to meet demand. In the case of
reclaimed water, the supply is fairly constant all year, but the demand for
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irrigation is highly variable, with peak irrigation demands typically occurring
in the late spring at the end of the dry season, with a much lower demand
during the wet season and into the winter months. As reclaimed water supplies
grow, seasonal storage sufficient to balance seasonal demands is typically
required to fully utilize reclaimed flows to meet irrigation demands, illustrated
by Figure 3-3.

Figure 3-3
In the case of surface water, availability is highly variable and typically
dependent on rainfall conditions that vary significantly both from year to year
and in distribution throughout the year. Figure 3-4 below illustrates the
magnitude of seasonal variation in rainfall within the St. Johns River Water
Management District (SJRWMD), which is typical throughout the state.
Figure 3-5 illustrates rainfall variability from year to year, compiled by Tampa
Bay Water for their region of operation.
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Figure 3-4 Source: SJRWMD 2008

Figure 3-5
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It is clear that that the development of significant quantities of new storage
capacity is critical to maximizing use of alternative water supplies and to
provide reliable water supplies under the dynamic cycles of drought and flood
that characterize Florida’s climate. Fortunately, there are two feasible options
and both have already been implemented in Florida: surface reservoirs and
aquifer storage and recovery (ASR) well systems.
ASR is a system of wells that first injects water into a formation of the aquifer
for storage, and then recovers this stored water later for use. ASR can be
thought of as an underground storage system. ASR is typically more costeffective compared to conventional reservoir storage. However, ASR is only
feasible under certain aquifer conditions, based on aquifer parameters and
groundwater quality.
The other primary large-scale storage component for the 2030 vision is surface
reservoirs. Conventional wisdom has been that surface water reservoirs are not
feasible in Florida due to flat topography, high evapotranspiration rates, and
high land costs. While direct impoundment of streams and rivers is not
generally feasible, offline reservoirs with pumped storage have in fact been
demonstrated to be feasible. The best example is the C. W. Bill Young
reservoir (Figure 3-6), constructed by Tampa Bay Water. The C.W. Bill
Young Regional Reservoir is an offstream storage reservoir, which has a
storage capacity of 15.5 billion gallons.

Figure 3-6 - Tampa Bay Water’s C.W. Bill Young Regional Reservoir – photograph from Tampa Bay Water

The reservoir has been operational since June 2005 and is used to maintain
production at Tampa Bay Water’s Regional Surface Water Treatment Plant at
about 60 mgd even in dry periods. This provides approximately 30% of the
region’s current public water supply needs. During 2007, Tampa Bay Water
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used about 11 billion gallons of storage before the wet season started and river
flows rebounded. The treatment plant will be expanded to 99 mgd by 2011,
and at the point, river flows and reservoir storage are expected to provide 45%
of the Tampa Bay region public supply needs.
Recent experience with this reservoir and other smaller-scale projects, points
out there are both tremendous benefits in terms of water supply development,
along with significant challenges, including availability/acquisition of land,
construction costs, and securing the necessary state and federal environmental
permits.
Beyond conventional reservoir storage, the potential exists to significantly
increase natural storage within both natural systems and artificial systems that
have been controlled by WMDs and subject to over-drainage based solely on
flood control objectives. With the recent recognition that surface water
resulting from rainfall is an important alternative water supply source, the
paradigm for surface water management in Florida needs to change and
become multi-objective, including both drainage/flood control, and water
supply storage. More creative strategies, such as seasonally controlled water
levels, staged water levels along canals or within other open water bodies, and
mitigative actions to offset higher wet season water levels on flood protection,
are needed. A related beneficial effort would be the recapture of stormwater
flows that have historically been artificially diverted to tidal waters via
drainage canals.
The Florida 2030 vision calls for actions to be taken now to overcome barriers
and challenges, to create the significant storage needed to fully utilize both
reclaimed water and surface water resources as an environmentally sustainable
and reliable water supply.
Options are proposed, in no particular order:
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•

Effective education of all stakeholders on the importance of
reservoir storage and ASR, including the environmental benefits,
environmental protection, and cost-effectiveness of these
measures in achieving a sustainable water supply infrastructure.

•

FDEP, WMDs, AWWA, and other stakeholders work together to
update current Underground Injection Control (UIC) regulations
to address permitting ASR systems as part of sustainable water
supply scenarios in Florida.

•

Establish dedicated State/WMD funding that would provide costsharing applicable to the total capital costs for reservoirs,
including both construction and land acquisition. An example
would be for the Legislature to establish dedicated funding for the
current Water Protection and Sustainability Program, and
expanding the current program to allow for cost-sharing on not
only construction of reservoirs, but land acquisition for reservoirs.
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•

Identify opportunities to include wet season water storage within
both natural and artificial water management systems currently
subject to water control for flood control and drainage objectives.
This strategy can be implemented at all levels, including local
government and local district water management works, and water
management district regional flood control facilities. This will
likely be more expensive than least cost solutions to achieve
drainage and flood control objectives only, so it is reasonable that
these additional costs would be paid for by entities receiving water
supply storage benefits.

Drought Management and Adaptive Management
Florida’s utilities are increasingly being built upon a diversity of water
resources, which are subject to uncertainty such as climate variability and
severe drought. The utilities must be able to adapt to changing conditions and
become more drought-resistant. Adaptive management strategies must be
implemented to provide a framework for making short-term adjustments to the
utilization and operation of these water resources based on periodic feedback
on external conditions affecting project performance, along with project
performance itself.
Examples of external conditions affecting project
infrastructure performance include climatic conditions, source water quality
and availability, water demands, and economic conditions. Examples of
project performance include finished water quality, reliability, cost of
operation, and impacts to the environment resulting from the project operation
(such as effects of water withdrawals on hydrology and resulting
environmental impacts).
The objective of the adaptive management is to provide an integrated, flexible,
and diverse water resource system. Ecosystem conditions that will be used to
enter or exit various water supply strategies and includes an operating protocol
implementation process for making operational adjustments during the life of
the project must be identified. Similar to scenario planning conducted in
project planning, adaptive management seeks to optimize the operating
strategy under various environmental conditions encountered during project
operation.
The best example of the need for adaptive management is in addressing
droughts. Droughts are a natural part of the Florida climate. The 1999-2001
and 2007-2008 periods have been examples of recent periods of significantly
below-average rainfall in much of the state. In July 2007, Lake Okeechobee, a
primary source of water for south Florida, reached a record low of 8.82 feet.
In early June 2008, it was only at about 9.29 feet. Other regions of Florida
have also experienced severe drought conditions. As of spring 2009, Lake
Okeechobee remained critically low and seasonal forecasts contained
substantial uncertainty. It is certain that droughts will continue to occur; what
is uncertain is the frequency and severity of droughts. Historical records
provide some insight that is used in planning; however, global warming is
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projected by many scientists to likely increase the frequency and severity of
droughts.
At present, water is allocated to users in quantities adequate to accommodate
needs during a moderate (1-in-10 year) drought. During dry periods, the
WMDs respond to drought by implementing a system of water shortage
phases. Each phase includes increasingly stringent restrictions on water use
that can be implemented sequentially as drought conditions worsen. This
approach relies on “sharing the burden” of a water shortage among all water
users and use types that rely on the source affected by the drought, such that all
water uses can continue at a level less than optimally needed.
While drought is foremost in everyone’s mind, there are other significant
uncertainties that need to be accounted for in adaptive management. Examples
include rate of population growth and resulting water demand, the efficacy of
water conservation efforts and its impact on demands, cost of fuel and labor
that affect project economic performance, and environmental effects from
project operation. These types of uncertainties are first addressed in the
integrated water resource planning, and then further addressed through
operational adjustments based on a feedback loop of additional data and
information over time.
The Florida 2030 vision must consider drought and other uncertainties and
provide for adaptive management strategies such as drought management plans
to deal with this uncertainty.
Options are provided, in no particular order:
Adaptive management in general:
•

Stakeholders (legislators, utility directors, environmental
advocacy groups, etc) educated on the fact that there will be some
uncertainties in any long term water supply plan.

•

Water supply project plans include an adaptive management
component, with sufficient flexibility to address the range of
identified uncertainties.

•

Mechanisms are routinely used by both water suppliers, and
regulatory agencies through permitting, to collect data on an
ongoing basis and re-evaluate operation and adjust operation and
subsequent project phases.

Drought management:
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•

Establish statewide priorities for water use in the most extreme
drought scenarios, where the current water shortage mechanisms of
“shared pain with reductions by all users” are insufficient.

•

Water utilities adopt utility-specific drought management plans that
address both system operation and demand management during
drought, including “drought water rate structures” for customers.
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•

Coordinated effort between with WMDs, local governments and
water utilities in implementing drought management. For example,
a set protocol where WMDs declare water shortage based on input
from utilities; local governments implement local ordinances
enforcing WMD water shortage declarations; water utilities
implement drought management plans and drought rates based on
WMD water shortage declaration.

Source Water Protection
Source water is untreated water present in Florida streams, rivers, lakes, bays,
and aquifers currently or potentially used as public water supply. Source water
protection is any activity that develops or implements measures to protect
source water against point and non-point sources of pollution. Current
measures employed to provide source water protection for groundwater include
wellhead protection ordinances enacted by local governments in vulnerable
areas, and FDEPs Class I designation for water bodies provides protection for
potable surface water supplies.
Point source pollution includes discharges from industrial facilities, domestic
wastewater plants, septic systems, landfills, or underground storage tanks.
Non-point source pollution includes stormwater runoff and atmospheric
deposition. Water quality may be affected by improper use of fertilizers and
pesticides (agricultural and/or residential), contaminants from industrial sites,
illegal dumpsites, improper land application of biosolids, or soil erosion from
construction sites.
Pollutants with human health concerns include: microorganisms; nutrients;
heavy metals; toxic industrial chemicals; and pharmaceutical and personal care
products including endocrine-disrupting substances.
Source water protection is the first of four barriers ensuring the safety of
drinking water supply systems (FDEP barrier name in parentheses):
1.

Source Water Selection and Protection (Risk Prevention Barrier)

2.

System Design and Operation (Risk Management Barrier)

3.

Monitoring/Testing (Risk Monitoring and Compliance Barrier)

4.

Public Education (Individual Action Barrier)

Source water protection benefits include:
• Protection of public health
• Protection of the environment
• Safeguarding the public investment
• Assuring clean and safe water sources for future generations.
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To provide adequate and affordable drinking water, source water protection in
general and protection of surface waters in particular, will become more
important as the population of Florida continues to grow, increased
dependence on surface water occurs, and as emerging-contaminant issues
increase treatment challenges.
Source water protection also helps maintain consistent raw water quality
critical for utility treatment design and operation, as well as maintaining
system reliability. This aspect may be even more important where multiple
source types (e.g., groundwater and seawater desalination) are blended to meet
drinking water demands while also minimizing environmental impacts.
The Florida 2030 vision needs to include an improved level of source water
protection, considering an increased reliance on surface water. Options are
proposed as follows, in no particular order of priority:
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•

Coordination of both WMD regional water supply planning &
consumptive use permitting, with FDEP source water protection
rules. For example, before a surface water body is identified in a
WMD regional water supply plan as an alternative water supply
option, consideration will be given to the current water body
classification, and FDEPs assessment of the potential for
reclassification to Class I designation. Before a surface water
body is permitted for a potable water supply, FDEP would
proceed with rulemaking to reclassify to Class I.

•

FDEP review current process for classification of Class I water
bodies, with the goal of achieving the most simplified and well
documented process possible, in order to facilitate the appropriate
classification of source water bodies. Some water suppliers are
reluctant to pursue the current process of designation as it is not
defined; if FDEP establishes a defined designation process,
training in the process could be provided.

•

In formulating and evaluating the benefits of new stormwater
regulations, FDEP and WMDs also consider the issue of source
water protection.

•

“Low impact development” (LID) becomes the standard for
development for Florida, required in FDEP/WMD environmental
resource permitting programs, and through local government
regulations. LID is already being encouraged and is increasing in
frequency of use. LID offers many benefits, in addition to
contributing to source water protection, and needs to be
considered as a minimum standard for new development in
Florida.

•

FDEP includes consideration of source water protection in setting
Total Maximum Daily Loads (TMDL) for specific water bodies.
There are two primary considerations: include any constituents of
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particular concern in water bodies used for water supply; and,
account for any reductions in flow or water level resulting from
the future use of the water body for water supply in the future, as
provided for in a WMD regional water supply plan or specific
consumptive use permits.

Figure 3-6 Advantages and Disadvantages
Option

Advantages

Disadvantages

Extend the current 20-year planning
horizon in regional water supply planning,
to include a longer horizon (at least 30
years, maybe up to 50 years)

Consider ultimate solutions for
build-out condition. Better
understanding of implications of
decisions.

Greater uncertainty in the
distance future, additional
cost of planning & using
more sophisticated tools

Elected officials, utility directors, planners,
and other decision-makers are educated
on the benefits integrated water resource
planning, based on well-documented case
studies.

Gives a path toward united
agreement on approach and a
broad base of support; provides
education on how water decisions
are made to avoid problems in
future.

Takes time and possibly
some funding; today’s
political realities often seen
as more important than
tomorrow’s potential
problems.

Minimum training standards for scenario
planning & optimization are adopted by
the water utility industry in Florida through
FSAWWA and FWEA.

Training standards give consistent
baseline understanding; scenario
planning could become standard
operating procedure for water users

Diversity of applications
and situation specific
needs may make
standards somewhat vague
and less meaningful.

WMDs develop and implement scenario
planning and optimization methods in the
regional water supply planning process.

Addresses uncertainty and gives
framework for true adaptive
management; helps develop robust
and flexible plans that recognize
uncertainty in future trends; helps
avoid ‘lock-out’ of future options
from decisions made today

Possible additional cost to
WMD and time for
planning; will require strong
participation from
stakeholders

Financial incentives provided by the
State, WMDs, and others to conduct this
type of planning, through cost-sharing on
planning, and/or a requirement that cost
sharing from WMD and state sources for
project construction be contingent on
integrated water sources planning based
on scenario planning & optimization.

Provide water users with incentive
to properly plan and avoid problems
due to poor planning.

Too broad based of an
incentive; might just lead to
uncoordinated efforts.

WMDs undertake multi-objective planning
efforts with all affected stakeholders, to
address specific river systems that have
or are proposed to have water supply
withdrawals, that includes other related
objectives concerning surface water
restoration and protection (example could
include St. Johns River, Hillsborough
River, Alafia River, etc.).

Gain collaborative insight on
constraints and trade-offs over time
of various positions; avoid litigation,
reach consensus through
defendable process; address valid
concerns for potential
environmental issues associated
with surface water withdrawals.

Greater cost for WMD
regional water supply
planning; requires
commitment for all
stakeholders to participate
in the process

Existing WMD consumptive use
permitting programs are reviewed and

Provide water users with greater
certainty of how new sources fit in

Time and effort to conduct
WMD rulemaking

39

Chapter 3

Option
revised as needed to facilitate integrated
permitting of multiple sources, with
conjunctive use of groundwater, surface
water, and reclaimed water.

Advantages
with current sources of supply;
encourages conjunctive use of
multiple sources.

Water utilities participate in the WMD
regional water supply planning process in
order to collaboratively develop project
options and to select projects for
implementation.

Fully leverage existing regional
water supply planning efforts for
best outcome; identify projects for
implementation and potentially for
funding assistance from state &
WMD

None identified

Major public education initiative,
explaining the benefits of regional projects
that serve the collective water needs
within a region, and differentiating such
projects with “inter-regional” project
proposals.

Communicate benefits of regional
project and solutions to decisionmakers; correct misunderstanding
about regional projects

None identified

Creation of state or regional water
transmission planning entities

Provide planning for regional
projects by proposing transmission
facilities for multiple sources within
a region

May be perceived as
promoting transmission of
water from one region to
another, rather than
facilitating projects within a
region

Strong financial incentives provided by
cost-sharing through an expanded Water
Protection and Sustainability Program that
is funded by the Legislature through a
dedicated funding source, for multijurisdictional projects that serve to solve
the water supply problems within specific
regions.

Reliable funding stream to provide
ongoing incentive for water utilities
and local governments to overcome
conventional barriers to reaching
regional solutions

Presumes that new water
supply development cannot
be funded through user
rates; competition for state
funding with other state
priorities

Evaluate the effectiveness of the public
interest criteria in Chapter 373.223,
Florida Statutes, commonly know as
“local sources first” provision.

Insure that current law does not
inadvertently discourage regional
projects that solve collective needs
within a region

Strong constituency for this
provisions; concern about
water transfers to other
regions, or even within
regions

Effective education of all stakeholders on
the importance of reservoir storage and
ASR, including the environmental
benefits, environmental protection, and
cost-effectiveness of these measures in
achieving a sustainable water supply
infrastructure.

Promotes the development of
significant storage; provides
perspective of overall environmental
benefits, even though mitigation
measures sometime required (such
as wetland impacts from reservoir
footprint)

None identified

FDEP, WMDs, AWWA, and other
stakeholders work together to update
current UIC regulations to address
permitting ASR systems as part of
sustainable water supply scenarios in
Florida, built on ongoing pilot projects
demonstrating the use of pre-treatment of
water to prevent arsenic mobilization from
aquifer formations.

Reduce the current uncertainty
regarding permitting new ASR
facilities; recognizes that ASR is
fundamentally different than an
injection well; builds on information
being collected in ongoing pilot
projects

Will likely require regulatory
reforms; may be
controversial to some; no
likely to succeed without
full commitment of
regulatory agencies
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Option

Advantages

Disadvantages

Establish a dedicated state/WMD funding
that would provide cost-sharing applicable
to the total capital costs for reservoirs,
including both construction and land
acquisition.

Encourage and facilitate the
creation of significant new storage
by improving economic feasibility;
recognizes that land acquisition is
significant portion of reservoir costs;

Requires dedicated funding
sources that may not be
available

Identify opportunities to include wet
season water storage within both natural
and artificial water management systems
currently subject to water control for flood
control and drainage objectives.

Significant potential for providing
seasonal storage at a lower cost
than conventional reservoirs;
promotes multi-objective water
resource planning;

Requires multi-objective
planning between water
supply and
stormwater/flood control
management

Stakeholders (legislators, utility directors,
environmental advocacy groups, etc)
educated on the fact that there will be
some uncertainties in any long term water
supply plan.

Establishes priority for adaptive
management; helps to set realistic
expectations

May move some to
inaction, seeking to
eliminate all uncertainty

Water supply project plans include an
adaptive management component, with
sufficient flexibility to address the range of
identified uncertainties.

Leverages the benefits of adaptive
management; recognizes inherent
uncertainty and plans for
adjustments in projects

Costs for date collection;
additional costs associated
with building some
flexibility into projects

Mechanisms are routinely used by both
water suppliers, and regulatory agencies
through permit, to collect data ongoing
and re-evaluate operation and adjust
operation and subsequent project phases.

Leverages the benefits of adaptive
management; recognizes inherent
uncertainty and plans for
adjustments in projects

Costs for date collection;
additional costs associated
with building some
flexibility into projects

Establish statewide priorities for water use
in the most extreme drought scenarios,
where the current water shortage
mechanisms of “shared pain with
reductions by all users” are insufficient.

Reduces uncertainty in extreme
droughts; priorities established in
deliberative fashion instead of in
crisis mode; useful information in
economic investment; advance
planning in estimated drought
disaster impact and relief

Likely to be controversial;
will require significant effort
and possibly legislative
action

Water utilities adopt utility-specific drought
management plans that address both
system operation and demand
management during drought, including
“drought water rate structures” for
customers.

Utilities are prepared for the
inevitable periods when demands
must be temporarily reduced;
drought rates used to send strong
economic signal to conserve while
reducing impact on utility revenues

None readily identified

Coordinated effort between with water
management districts, local governments
and water utilities in implementing drought
management.

One message to public; leverages
the strength of the WMDs, local
government & utilities

Less flexibility for each
municipality to act
independently

Coordination of both WMD regional water
supply planning & consumptive use
permitting, with FDEP source water
protection rules.

Source waters could be protected
from the onset of use; smaller
communities could be encouraged
to use surface water if FDEP
initiates the reclassification process.

Greater hesitancy to move
to surface water supply
sources; greater
uncertainty for costs of new
water supplies in planning
process.

FDEP review current process for
classification of Class I water bodies, with
the goal of achieving the most simplified
and well documented process possible, in

More surface water bodies could be
appropriately, timely protected;
greater participation in
reclassification process by smaller

Lengthy and expensive
process inhibits source
water protection; treatment
costs increase; reluctance
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Option
order to facilitate the appropriate
classification of source water bodies.

Advantages
communities.

Disadvantages
to develop alternative water
supplies.

In formulating and evaluating the benefits
of new stormwater regulations, FDEP and
WMDs also consider the issue of source
water protection.

Greater efficiency in rulemaking; all
potentially affected parties would be
involved at appropriate points.

Greater uncertainty in
review of new regulations;
additional rule challenges
due to lack of appropriate
information.

LID becomes the standard for
development for Florida, required in
FDEP/WMD environmental resource
permitting programs, and through local
government regulations.

Reduced water treatment costs in
the future; greater certainty in water
supply planning; aids in
environmental restoration and
protection efforts.

Environmental restoration
projects are impacted;
water treatment costs
increase.

FDEP includes consideration of source
water protection in setting TMDL’s for
specific water bodies.

Effective implementation of TMDL
program resulting in water quality
improvement for public and
environment.

Difficulty meeting
established TMDL’s;
additional litigation related
to implementation; less
environmental benefit.
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Water Conservation
Issue Definition
Conservation, by reducing wasteful use, can help ensure a more reliable supply
of water by reducing demand. If there is sufficient storage, a significant
portion of the increased demands of Florida’s growing population could be
met. While the issues necessitating the need for water conservation and water
use efficiency may differ from utility to utility, many conservation methods
and technologies are universally applicable. While the advantages of water use
efficiency are apparent, the challenge comes in having comprehensive
conservation programming accepted by utilities as a water supply alternative.
The least expensive water that a utility can develop is water that has already
been developed. When considering the comparative marginal costs of the next
increment of water supply, conservation should be included.
Florida’s water demand will continue to increase through 2030. Scarcity of
existing, easily developed traditional water sources and the high cost of
developing alternative sources are leading water suppliers to more fully
consider the value of water conservation as a viable and cost effective
alternative water source. Conservation measures should be considered to be
economically feasible when the cost of the measure is less than the cost of the
next increment of supply.
In addition to providing a cost-effective alternative to new supply
development, comprehensive conservation programming can provide other
valuable benefits including:
• optimized use of existing facilities;
• deferred capital investment costs for new facilities;
• reduced operation and maintenance costs;
• reduced peak and average day demand;
• improved public perception and support of future supply projects;
• source diversification (which improves system reliability); and
• environmental protection, including reduced energy use and
greenhouse gas emissions.
Unfortunately, a common perception is that water conservation involves
“doing without”. Actually, a significant level of water conservation can be
achieved with minimal inconvenience or cost for water users. Efficiently
watering landscapes and using efficient plumbing fixtures and appliances in
the home can reduce daily water use by 25 percent or more. Some new
devices use as much as 50 percent less water than older technologies.
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Replacing older, water wasting fixtures and equipment for outdoor and indoor
uses in all water use sectors (i.e. residential, industrial, commercial and
institutional) could save large amounts of water and wastewater costs, but
would involve some costs to water users. Incentive programs such as rebates
or credits could help offset these costs.
Water planners need to be able to quantify the degree to which planned water
savings are being achieved, the potential for future savings, and which
conservation measures are the most efficient and effective for attaining these
savings. To achieve a reliable level of certainty associated with water
conservation savings, conservation programs must include development of
long-term conservation goals and the continual monitoring and evaluation to
ensure that these goals are being met.
Legislative actions could facilitate increase water use efficiency in Florida.
Developing, implementing and enforcing legislation to require building code
modifications to specify use of best available and cost efficient technology in
new construction is one such action. Another is legislation to require utilities
to evaluate and document the cost-effectiveness of water conservation
programming in their water supply plans and maintain a specified level of
water use efficiency. Requiring thorough water loss investigations and loss
prevention programs would reduce water waste in many systems around the
state.
Public awareness and involvement are often a driving force in initiating shortterm conservation efforts, but high levels of public involvement are hard to
maintain in the long-term. For example, during a drought the public and media
interests in water conservation are heightened, but to achieve and sustain a
meaningful level of water conservation, Florida’s effort must overcome the
public apathy that returns when the rains come. Continual reinforcement of the
conservation message is needed, but other actions such as standards,
regulation, and eliminating inefficient fixtures, appliances and equipment are
needed to ensure that water continues to be used efficiently even when the
public’s attention is turned to other issues.

Background
2006 and 2007 were among the driest back-to-back calendar years on record in
the State of Florida. By the height of the 2007 dry season, a statewide rainfall
deficit of nearly 20 inches over the previous two years had left many surface
and groundwater levels at or near historic lows. Dwindling water levels caused
unprecedented strains on regional supplies that support more than 18 million
residents, and saltwater intrusion jeopardized the groundwater resources of
numerous coastal communities.
In an effort to protect and extend the availability of local water supplies, the
water management districts (WMD) issued water shortage orders imposing
various levels of water use restrictions, ranging from voluntary cutbacks to
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significant mandatory use restrictions. The most stringent orders included oneday-per-week restrictions on landscape irrigation and strict limits on
recreational and other outdoor water uses during recent drought conditions.
In some parts of the state, nurseries, growers, and agricultural users were asked
to reduce their consumption by more than 45 percent, leading to reduced
outputs and lost jobs. According to the Florida Department of Agriculture and
Consumer Services, the total economic impact of the drought may exceed $2
billion or more by 2010.
Meanwhile, the plight of Lake Okeechobee, the largest freshwater lake in the
Southeastern United States, came to embody Florida’s water shortage in the
national press, garnering attention from such media outlets as CNN, Fox News,
USA Today and The Wall Street Journal with vivid imagery of dried-out
lakebeds, muck fires, struggling fishing and tourism businesses, and pump
stations rendered useless by extraordinarily low water levels. In fact, the lake
reached a historic new low of 8.82 feet National Geodetic Vertical Datum on
July 2, 2007, the lowest water level recorded there since the south shore of the
Herbert Hoover Dike was completed in 1936. This milestone brought more
media coverage, and a December 2007 Associated Press poll of more than 200
media representatives across the country designated Florida’s ongoing drought
as the year’s second-leading national story. The top story was the nation’s
mortgage crisis.

Florida's Current Conservation Initiatives
Water conservation efforts in the State of Florida date back more than
30 years. Traditionally, conservation has been promoted through
public education, water conservation grant/funding programs sponsored
by some of Florida’s water management districts, the implementation
of best management practices and regulatory requirements.
The success of Florida’s cooperative funding programs, for instance,
hints at the potential for water conservation as an integral part of water
supply planning. Since 1991, about $20.5 million in conservation grant
funding from the Southwest Florida Water Management District and
the South Florida Water Management District alone has resulted in an
estimated demand reduction of more than 16 million gallons per day –
enough to fill 1,100 residential swimming pools each day or meet the
daily water demands of 100,000 Florida residents. At less than $3.00
per gallon saved, including cooperators’ costs, conservation is easier to
implement, more energy efficient, and significantly less expensive than
other alternatives for augmenting local water supplies, such as
reclaimed water or desalination, which may cost more than $10.00 per
each new gallon produced.
In addition, the WMDs require planning and implementation of water
conservation measures by public water suppliers, commercial and
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industrial users, landscape and golf users, and agricultural users.
Examples of existing requirements for public water suppliers include:
• Adoption of local government ordinances that affect
irrigation hours, new landscaping, and plumbing fixtures.
• Evaluation of the feasibility of water reuse.
• Leak detection.
• Conservation-based rate structures.
• Public education.
• Industrial and commercial water use audits.
Currently, WMDs rules do not require accurate quantification of water
savings, long-term conservation goals, protocols for monitoring and
evaluating success, and enforcement of local ordinances.

The Conserve Florida Initiative
In an effort to put greater emphasis on water conservation, in early
2000, the Florida Department of Environmental Protection (FDEP), led
a statewide water conservation initiative. That consensus-based effort
resulted in the 2002 publication of the “Florida Water Conservation
Initiative,” that includes 51 recommendations to improve efficiency in
all categories of water use.
In February 2004, various stakeholders signed the “Joint Statement of
Commitment for the Development and Implementation of a Statewide
Comprehensive Water conservation Program for Public Water Supply”.
Signatories to this important agreement included the FDEP, WMDs,
the Public Service Commission, the Florida Section American Water
Works Association (FSAWWA) Utility Council, the Florida Water
Environment Association (FWEA) Utility Council and the Florida
Rural Water Association.
The collaborative effort of the signatories was the basis for the 2004
enactment of Section 373.227, F.S., which states that Florida’s water
conservation goal is “to prevent and reduce wasteful, uneconomical,
impractical, or unreasonable use of water resources”. To achieve these
conservation objectives, the legislation emphasized “goal-based,
accountable, tailored, and measurable water conservation programs for
public water supply”.
The legislation directed the FDEP, in
cooperation with the WMDs and the other stakeholders, to develop a
statewide water conservation program for public water supply utilities.
The Joint Statement of Commitment has since evolved into a statewide
effort known as Conserve Florida with three main program elements:
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• Standardized public water supply conservation definitions
and standardized performance measures for assessing and
benchmarking the effectiveness of water conservation
programs and practices.
• A Florida-specific, web-based, water conservation
reporting software known as the “Guide” is available to
assist public water suppliers in the design and
implementation of goal-based, utility-specific water
conservation plans. The Guide is designed to assist
utilities in evaluating potential water savings based on a
detailed utility profile. The Guide recommends feasible
cost-effective conservation measures and best management
practices and expresses results as potential gallons saved,
percent reduction in demand, or gallons per capita per day.
• A statewide water conservation clearinghouse that includes
an integrated statewide database for the collection,
evaluation, and dissemination of quantitative and
qualitative information about water conservation programs
and practices and their effectiveness.
This water utility-initiated program, the Conserve Florida
Clearinghouse, is now operated by the Department of Engineering
Sciences at the University of Florida under contract with the FDEP.
The Clearinghouse maintains the conservation Guide. It also collects,
analyzes, catalogs, and provides research information and related
online resources. In addition, the Clearinghouse provides technical
assistance to public water supply utilities and water managers to aid
them in developing effective and efficient water conservation programs
(http://conservefloridawater.org/). To date, the Clearinghouse has been
funded on an ad hoc basis by the WMDs, the FDEP, the FSAWWA
Utility Council and the FWEA.

Climate Change Heightens Conservation Awareness
A number of factors, including recurring drought, high gasoline prices,
increased media coverage of environmental issues and strong scientific
consensus on the potentially disastrous effects of climate change, have
led to increased public awareness of environmental issues. Individuals,
organizations, businesses and government are actively seeking ways to
reduce their “carbon footprint” and other impacts on the environment.
One notable dynamic with strong implications for Florida’s public
water suppliers is the relationship between energy and water. A
substantial amount of energy is embedded in water production and
transport, and some alternatives, such as desalination of seawater,
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require more energy than others. Using water efficiently is one way to
reduce energy use and the attendant creation of greenhouse gasses.
Some media have linked the most recent drought event in the United
States to the larger issue of global climate change. If competition for
water supplies increases due to source limitations and the effects of
climate change, Florida’s water industry must be prepared to respond to
potentially rapid changes in source reliability, as Australia and
California have experienced in recent years. In response to its longterm water supply crisis, California has recently begun an effort to
achieve a 20 percent reduction in urban per capita water use statewide
by 2020. The United States Green Building Council is considering
requiring this 20 percent reduction in the new green building standards
(LEED 2009).
The national and international “green” movement, is gaining
momentum due to the rapidly increasing cost of gasoline and other
petroleum-reliant products. The movement is causing end users and
businesses alike to reconsider their ability to reduce their carbon
footprint and impact on the environment. Today, being “green” has
taken on new meaning and encompasses a wide range of sustainable
activities, one of which is conserving water.

Conservation in Current Water Supply Planning Efforts
The regional water supply planning efforts of Florida’s three largest
WMDs have identified areas within their jurisdictions where traditional
sources of supply are inadequate to meet projected 20-year demand. In
the fall of 2006, the Southwest Florida Water Management District
(SWFWMD), the St. Johns River Water Management District
(SJRWMD), and the South Florida Water Management District
(SFWMD) developed an action plan for one such area, known as the
Central Florida Coordination Area, which falls within the jurisdictional
boundaries of all three WMD. The WMDs have each concluded,
through detailed water supply planning and individual permit actions,
that the area's traditional groundwater supplies cannot support the
projected growth in public water supply demand over the next 20 years
without harm to the water resources (rivers, streams, lakes, wetlands
and aquifer quality).
To assure a coordinated and consistent approach to water supply
planning and avoid the adverse effects of competition for limited water
supplies, the WMDs are adopting rules that limit groundwater
withdrawals to no more than that needed to meet year 2013 demands,
and that limit permit durations to 2013 unless a commitment is made to
use alternative water supplies to meet demands beyond 2013. A similar
rule, dubbed the regional water availability rule, was adopted in
February 2007 by the SFWMD for the lower east coast of Florida,
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limiting all freshwater withdrawals in the region to April 2006
allocations and requiring that any additional water demands be met
through alternative water supplies and conservation.
The three agencies also are working collaboratively to replace shortterm watering restrictions with clear and consistent year-round
conservation rules, including more efficient landscape irrigation
measures, to increase overall water use efficiency and promote water
supply sustainability and predictability in the region.
In addition, through the inclusion of conservation in their regular water
supply plan updates, all of the WMDs have taken steps to demonstrate
the potential for water use efficiency and demand management to meet
projected long-term water supply needs. Based on user data and
potential best management practices, the SWFWMD, for instance, was
able to determine that between 2005 and 2030 as much as 102.9 million
gallons per day could be saved through the implementation of eight
common, cost-effective measures – just throughout the ten-county area
it evaluated. Figure 4-1 lists the measures and related 20-year savings
and costs the SWFWMD identified for public supply.

Figure 4-1 Potential Public Supply Savings in the Southwest Florida WMD, 2005-2025.1

Measure

Potential
Savings (mgd)

20-Year Program
Cost ($M)2

Cost per
gallon saved

ULV Toilet Rebate

22.4

$65.04

$2.90

Plumbing Retrofit (kits)

23.4

$59.40

$2.54

Rain Sensor Rebates

17.4

$44.00

$2.53

ICI Spray Valve Replacement

0.7

$0.39

$0.56

ICI Surveys

3.2

$8.00

$2.50

26.9

$77.85

$2.89

0.9

$2.48

$2.76

8

$24.00

$3.00

281.16

$2.73

Landscape/Irrigation Rebates
Large Landscape Surveys
Water Budgets
Totals
1 Source:

102.9

$

Regional Water Supply Plan (SWFWMD, 2006).
portions of estimated research and development costs included.

2 Applicable

Florida’s state and local government agencies are revisiting and
expanding their water conservation standards and revitalizing their
public education programs with the aim of fostering an enduring
culture of water conservation. If the State is to successfully continue to
accommodate new growth and continue to meet water demands in a
cost-effective manner, water conservation must be accepted and
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implemented as a quantifiable component of all future water supply
planning efforts.

Issue Criticality for Water Supply
Water conservation should be ranked very high among the 2030 topics because
of its direct effect on water supplies, energy use, greenhouse gas emissions,
and public health. Development of alternative supplies is costly and requires
significant use of energy. Implementation of comprehensive and effective
conservation measures reduces both water and energy use. Conservation is a
cost-effective, low energy solution that needs greater legislative and policy
level attention. The application of water conservation could help accomplish
several objectives consistent with those of the other Florida 2030 topic areas
including:
• Sustainability - Ensuring a sufficient water supply without
compromising the ability to meet future generations' needs.
• Deferment - Increasing the efficient use of potable water supplies
increases the availability of the existing water supply for new
customers by deferring increases in demand.
• Economic Benefit - Identifying cost-effective solutions to manage
demands in order to help defer/avoid costs of new supply and
reduce electric generation costs and impacts.
• Reliability - Increasing efficient use of potable water supplies to
help reduce the risk of overwhelming supply deficits during a
water shortage or drought.
• Environmental Protection - Reducing energy requirements and
greenhouse gas emissions, protecting air, water resources and the
sustainability of environmentally sensitive lands and water
resources.

Florida 2030 Vision
By the year 2030, all Florida water users will have eliminated the…”wasteful,
uneconomical, impractical or unreasonable use of water resources," (Section
373.227, F.S.). All classes of water users in Florida will have spent a decade at
the highest feasible level of water use efficiency. All water users, except for
domestic uses and minor agricultural activities, will measure and report their
water use regularly to the WMDs. Per capita use in urban areas will be
significantly less than today. The carbon footprint of water use will be reduced
dramatically by lowering levels of energy in water withdrawals, treatment,
distribution, and collection, treatment and disposal of wastewater. Water
conservation will be the priority option considered for new demands, and
ranked for priority implementation based upon its multiple benefits and cost
effectiveness.
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Options to Achieve Florida 2030 Vision
Achieving the 2030 Vision for Water Conservation will require actions by
regulatory agencies, water utilities, developers, industries, state and local
government and consumers. While any of these entities can contribute
individually, achieving needed water use reductions requires a comprehensive
approach involving all stakeholders and a combination of strategies.
• Sustainable development standards could be adopted and
enforced, resulting in more water efficient homes, businesses and
institutions throughout Florida.
Local landscape irrigation
ordinances consistent with the guidance in the December 2006
publication Landscape Irrigation and Florida-Friendly Design
Standards could be adopted by all Florida municipalities to
mandate efficient landscape irrigation. This could significantly
reduce water used for irrigation, which currently accounts for
about 50% of publicly supplied water. Regulations could also
require the use of specific technologies and consider water
budgets or “caps on consumption” and mandatory volumetric
reductions in water usage.
• Conservation programs could be defined and evaluated for
funding through Capital Improvement Projects at the local level.
At the state level, conservation could be eligible for State
Revolving Loan funds (SRF) and Water Protection and
Sustainability Program monies. Adoption of water conservation
plans could be prerequisite for obtaining SRF funds.
• Financial incentives can be an effective means of increasing
conservation. They can include such things as rebates, bulk
purchase/product giveaways and tax credits to encourage
installation of water saving devices. Financial incentives could be
part of a comprehensive conservation program.
• An important national program, U.S. Environmental Protection
Agency (EPA) WaterSense was launched in 2006 to establish
water efficiency standards and independent testing for water
saving devices. WaterSense has developed certification standards
for toilet and faucets. Other standards are under development.
Florida could adopt the WaterSense standards (through the
regulation and financial incentive options) and promote
WaterSense products (through the education option).
• Water usage rates that increase as water use increases are referred
to as conservation rates. Customers who, within a user class, use
large amounts of water are charged a higher rate, which sends a
price signal to reduce non-essential uses. Properly designed
conservation rates do not adversely affect utility revenues. Rates
should be designed in a way to account for changes in water use
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(including conserved water), provide incentives to conserve water,
and could include a “safety net” for low-income consumers.
Drought rates and seasonal rates are other rate setting strategies
that can reduce water use but only temporarily.
• Collaboration between stakeholders is a strategy that has been
used to good effect in Florida. The Conserve Florida program for
public water supply is one example of how utilities, regulators and
other affected parties can develop effective approaches to
conservation, working in collaboration with the FSAWWA Water
Use Efficiency Division and the national Alliance for Water
Efficiency. The Georgia Water Wise Council and the California
Urban Water Conservation Council are other examples of
successful collaboration outside of Florida.
• Education alone cannot achieve the savings needed, but it is a
necessary element of a comprehensive conservation program. It
can underscore why water costs what it does, outline what
conservation strategies are available and what role the individual
can play in achieving desired water use reductions.

Advantages and Disadvantages
An obstacle that must be overcome is a perception of uncertainty by
some with respect to the reliability of certain water conservation
program savings.
There is a growing body of research that
conclusively demonstrates quantifiable savings from implementation of
common practices such as conservation rate structures and equipment
and fixture upgrades. Sufficient reliable information for utilities to
reasonably project the amount of water they can save over time through
various defined conservation programs is available. A reasonable
estimate of such savings and a plan to achieve them should be a
component of every utility’s water supply plan. In some cases,
regulatory incentives and cost-sharing could help utilities complete the
analyses necessary to develop reliable savings estimates and assist in
implementation.
Another obstacle to consideration of conservation savings as a viable
source of supply is that the cost of implementing conservation
programs are rarely evaluated equally against the cost of developing
new water supply infrastructure. Where such analyses have occurred,
conservation programming is nearly always the most cost-effective
alternative.
If requirements for quantifiable water conservation programming are
not incorporated into water supply development and permitting
processes, the potential consequences include:
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• Greater quantities of water will be withdrawn from fresh
ground or surface water sources than would otherwise be
required.
• Potential for reductions in the use of potable water for
irrigation or other non-potable water uses will be
diminished.
• Fewer avoided/eliminated costs result in overall higher
costs to the public.
• Larger fixed and variable costs for water supply
development.
• Increased energy requirements and greenhouse gas
emissions, both borne by taxpayers.
The Conserve Florida program has advantages and disadvantages in
terms of its contribution to improved water use efficiency. The
collaborative nature of the representative member agencies and
organizations is a strong advantage. Another is support from the
Legislature (except for the critical funding component). Conserve
Florida provides a platform for consistency in data collection,
evaluation, and analysis and it provides for a centralized data
warehouse for Florida-specific utility conservation information. The
primary disadvantage is a lack of a dedicated long-term funding source.
Funding proposals have been debated by member stakeholders, but no
practical funding mechanism has been agreed upon. Additionally, there
is no long-term management or governance structure to carry the
Conserve Florida program forward.
And finally, the current
composition of Conserve Florida participation does not include all of
the stakeholders necessary for ultimate success.

Issues for Further Consideration
Public participation, including the many stakeholder groups that comprise a
“public,” will be central to long-term effectiveness and the ability to achieve
overall goals. There are several parties that will be responsible for outreach,
education and stakeholder involvement throughout this process. These include
the WMDs, utilities, other regulatory entities and elected officials.
Generally, the communication process will address the background of the
issues (“why” this is important), what steps are being taken (specific measures
or policies being implemented), who is taking the lead and how the public
and/or specific stakeholders can get involved or what they can do to take action
(who and how) and when actions can be expected and/or needed and lastly,
what happens if we do not take these actions (the “no action” outcome, creates
the “action imperative”).
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There is tremendous need to create broad-based understanding of the core
issues immediately, so the time is now. Climate change, energy use and rising
costs for fuel and water together have the ability to immediately capture public
attention and motivate them to action.
The media is a key player throughout this process. A two-tiered media
strategy is proposed. One tier should focus on the global issues and their
relevance to Florida and serve to establish the foundation of knowledge about
the issues and why these actions are being taken. Once the policies are moving
forward, the media can play a key role in communicating status. The second
tier focuses on the local media, where opinions are shaped and action takes
place. Specifically, the local media can play a key role in “telling the utility
story” and promoting conservation programs, educating consumers and
providing programmatic information.
The public education process involves three distinct steps; awareness,
education and action. The droughts of this decade have brought a sense of
awareness to the people of Florida. Going forward, all segments of our
population need to become fully informed as to the role of conservation in our
state's future. Only then can government and our water supply utilities count
on the people of the state to take responsible action in achieving efficient
resource use of both energy and water.
Other issues to consider:
• The Florida Building Code includes water efficiency requirements
through adoption of plumbing and irrigation standards. Updating
the building code would occur through the Florida Building
Commission. Recommendations would include increasing the
efficiency requirement of various products beyond the National
Energy Policy Act requirements, using as a new standard the EPA
Water Sense product label and Alliance for Water Efficiency
plumbing codes and standards documentation. This should be
done through a series of Executive Orders by the Governor's office
requiring increased efficiency in new construction.
• The use of cisterns and graywater systems having specific water
quality requirements or standards that should be included in the
Florida Building Code would have to be approved by the Florida
Department of Health (FDOH).
National research results
identified by the Alliance for Water Efficiency, in association with
Conserve Florida would be used to propose product requirements
for FDOH standards and inclusion in the Florida Building Code.
• Local plumbing and building code requirements built into state
code would require a local adoption mechanism to embed into
local codes for enforcement purposes. This interaction needs to be
built into the state building codes so local adoption and
modification of codes is automatic and enforced. For example, the
Florida Statute requiring the installation of automatic rain sensors
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was not codified in local jurisdictions and precluded uniform
application of the law statewide.
• Local governments should move, with the assistance of WMDs, to
phase in new Landscape Irrigation and Florida Friendly Design
Standards, and enforce them.
• The use of Low Impact Development techniques reducing water
demand would be adopted through the Florida Department of
Community Affairs down through regional planning councils and
local planning agencies. The University of Florida and others
have developed low impact development procedures and methods.
• Require electric utilities to partner with water supply agencies in
co-funding average and peak demand reductions in both electricity
and water use. This would require either legislative action, a
series of executive orders, or reinterpretation of existing
greenhouse gas emission orders.
• Water use permitting requirements are the responsibility of the
WMDs in coordination with the FDEP. Changes in existing rules,
required by new legislation or executive order, would provide
consistency in application of implementation requirements and the
goals associated with use of water conserving best management
practices. Care must be taken to plan for consistency on the basis
of design and not necessarily on the consistency of the letter of the
rule. Water resource systems, as well as land use, development
patterns, climate, topography, soils and plants are diverse in this
large geographic state. "One size does not fit all".
• Adopt a policy that, in all state and WMD funding programs,
improvements in water use efficiency are equally as eligible as
capital facility expansion projects for financial assistance.
Funding decisions would consider the cost-effectiveness of
conservation projects compared to that of capital facility
expansion projects. Currently, funding practices in Florida are
heavily biased toward building new facilities rather than
promoting conservation. The Water Protection and Sustainability
Program and the SRF are two examples of programs that fund new
facility construction, but not water conservation.
• Direct the FDEP to allow the Safe Drinking Water Act’s SRF be
used for long-term water conservation loans to water utilities
throughout the state.
• Provide a stable funding base for the Conserve Florida program
directed by section 373.227, F.S., including the statewide water
conservation Clearinghouse for public water supply. Each region,
and public water supplier, must design and implement sciencebased and cost-effective water conservation practices which meet
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the needs of the community’s service area. The Conserve Florida
program, including the Clearinghouse, should be placed on a
stable, long-term basis by being assigned a permanent budget
allocation. This stability is necessary to build up the long-range
activities of the Clearinghouse and provide adequate services to
public water providers.
• Define “efficient use” of landscape irrigation in the reasonablebeneficial use requirement of water use permitting
Continued growth of demand for public water supply, particularly in higher
socioeconomic ranges, threatens the sustainability of Florida water resources.
A large component of landscape irrigation is unnecessary or very inefficient.
There is substantive evidence that most communities allow landscaping to be
installed requiring supplemental irrigation to survive without installing or
maintaining adequate irrigation controls to prevent overwatering. About half
of the water delivered by public water suppliers in Florida goes to landscaping.
More than half of this use could be avoided by using drought tolerant Florida
Friendly landscaping and efficient irrigation systems and controls (where
irrigation systems are desired).
The Water Resources Act of 1972 (Chapter 373, F.S.) provides: "Reasonablebeneficial use" means the use of water in such quantity as is necessary for
economic and efficient utilization for a purpose and in a manner which is both
reasonable and consistent with the public interest (Section 373.019(16), F.S.).
This term is central to Florida water law and is included within the Water
Resources Implementation Rule (Ch. 62-40, F.A.C.). It is also used in the
specific requirements in each of the WMDs rules for permitting water use. In
this setting, the most relevant part of this definition is the requirement for
"economic and efficient utilization" of water. The operational meaning of this
phrase is developed to a degree in Chapter 62-40, F.A.C., and more so in the
individual rules of the five water management districts.
Florida water law has a mechanism to prevent waste of water by allowing only
water use that is “efficient” but current interpretations of this requirement are
not very specific or limiting in regard to landscape irrigation. It should no
longer be regarded as a "reasonable-beneficial" use of water for any
community to allow application of more water than is horticulturally necessary
for desirable landscapes.
The FDEP and the WMDs should elaborate on the definition of reasonablebeneficial use of water to phase out landscape irrigation water use that does not
include drought tolerant Florida Friendly landscaping, implementation of all
reasonable efficient irrigation technologies, and reliable assurances that
efficient irrigation systems will perform to their design year after year.
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Reclaimed Water
Issue Definition
The Florida Department of Environmental Protection (FDEP) defines
reclaimed water as water that has received at least secondary treatment and
basic disinfection and is reused after flowing out of a domestic wastewater
treatment facility; 18 to become available for reuse for a beneficial purpose.
Extensive treatment and disinfection ensures that public health and
environmental quality are protected. 19 In regions facing rapid population
growth the task of mobilizing new water supplies to meet new demands, while
also protecting the sustainability of Florida’s resources is complex. 20
Reclaimed water is a very important alternative water supply source that can
play a major role. It saves water that would otherwise be withdrawn from
freshwater ground or surface water sources to meet non-potable water supply
needs such as for irrigation or other uses. Reuse of reclaimed water also
reduces the reliance on traditional disposal methods such as surface water
discharges, ocean outfalls or deep disposal wells that otherwise waste the
resource.

Background
While the number and capacity of reclaimed water facilities is increasing,
much of the potential as a resource remains underutilized.
Published in FDEPs 2007 Reuse Inventory, there were about 475 domestic
wastewater treatment facilities with a permitted capacity of 0.1 MGD (Million
Gallons per Day) or greater that produced reclaimed water for reuse. Florida’s
domestic wastewater treatment facilities have a total permitted treatment plant
capacity of about 2,231 MGD and treated 1,426 MGD of domestic wastewater
in 2007. These facilities serve 430 reclaimed water systems. Approximately
663 MGD from these facilities is reused for beneficial purposes, as shown in
the Figure 5-1 below, and are up more than 50% since the FDEP’s Risk Impact
Statement analysis was published in 1998. The total reclaimed water capacity
in 2007 was 1,417 MGD. 21
As a result of significant and commendable increases in reuse capacity over the
last 10 years, the current wastewater reuse utilization is 46% of wastewater

18

FDEP Website http://www.dep.state.fl.us/legal/rules/wastewater/62-610.pdf
FDEP Website http://www.dep.state.fl.us/water/reuse/index.htm
20
JAWRA Vol. 43, No. 4. August 2007
21
FDEP, August 2007. 2007 Reuse Inventory. Page 2
19
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treatment plant flows and the capacity represents over 63% of the total
permitted domestic wastewater treatment statewide. 22

Figure 5-1

22

FDEP Website http://www.dep.state.fl.us/water/reuse/activity.htm
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Traditional wastewater disposal or management
options are becoming constrained
Effluent disposal in Florida is
manifested in three ways: (1)
Into water bodies (including
ocean outfalls), (2) Deep well
injection, and (3) Land
application (see graph on
right). Aside from the obvious
water
quantity
concerns,
discharges to surface waters
and concern for potential water
quality
impacts
make
permitting difficult without
advanced levels of wastewater
treatment. Nutrient enrichment
of Florida’s surface waters
continues to press for solutions
in light of new legislation to protect Florida’s springs and near shore
reefs from degradation due to wastewater disposal.
Existing
legislation, like the Clean Water Act, requires the development of
Basin Management Action Plans to address Total Maximum Daily
Loads (TMDLs) for impaired water bodies that could affect wastewater
disposal within those basins. Furthermore, new legislation to eliminate
ocean outfalls as a primary disposal method and recent regulatory
changes in the underground injection control (UIC) program
demonstrates the further trend to constrain treated effluent disposal
options. Another growing concern is the fate of microconstituents in
all water sources including reclaimed water. Alternative technologies
to remove these very low level constituents may in time prove useful in
achieving removal from the waste stream.23 Achieving advanced
treatment levels however will likely require new or modified
regulations, supplemental infrastructure development funding, and
public education.
Reclaimed water is becoming more significant as a viable alternative to
traditional disposal options; it not only saves water and minimizes
traditional disposal, but also can serve to recharge and augment
available water resources.

23

Florida Water Resources Journal. June 2007. The Fate of Pharmaceuticals after Wastewater
Treatment. Page 29.
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Most reuse is seasonal
In those areas that have been reusing wastewater for irrigation purposes
for an extended period of time, annual utilization records substantiate
the expected seasonality of reuse, resulting in a surplus of reuse water
in the wet season when wastewater flows tend to be at their peak.
Greater utilization of reclaimed water may be possible for uses such as
power plant cooling water, large building chillers, indirect potable
reuse (ground water replenishment), and natural system restoration and
augmentation. Many of these uses require greater degrees of treatment
than non-potable irrigation uses.

Issue Criticality for Water Supply
The State of Florida has determined that water reuse is a viable strategy,
central to any discussion of water resource management. 24 Reclaimed water is
a very important alternative water source for irrigation and can greatly help
reduce the demand for drinking water in Florida. In central Florida studies
have shown that irrigation accounted for 64% of the residential use volume for
all monitored homes. 25 Developing strategies should focus on encouraging the
use of reclaimed water in all water use sectors and throughout all areas of
Florida, even to the extent that the use of reclaimed water is promoted in lieu
of other water sources, discouraging also wasteful effluent disposal practices.
The state has recognized that strategies to deal with the effective use of
seasonal reclaimed water storage, supplemental water supplies, and reuse
system interconnects are among the means to stimulate reuse in Florida.

Florida 2030 Vision
By 2030, it is envisioned that the reuse component of water supply throughout
Florida will have addressed the following major issue areas, in descending
order of importance:
1. Balance regulation of reclaimed water for the purpose of achieving
efficiency of use while also optimizing the availability of water resources
and avoiding unintended adverse impacts of over regulation.
2. Encourage efficient irrigation practices and use of reclaimed water in-lieu
of other water sources, optimizing reclaimed water resources when used for
irrigation (e.g. agricultural irrigation, residential landscape irrigation,
industrial, commercial, institutional, and indoor water use sectors).
3. Link reuse to regional water supply planning (Integrated Water Supply
Planning) through provision of reclaimed water use incentives. In areas
24

Reuse Coordinating Committee and the Water Conservation Initiative Water Reuse Work Group.
2003. Water Reuse for Florida; Strategies for Effective Use of Reclaimed Water.
http://www.dep.state.fl.us/water/reuse/docs/valued_resource_FinalReport.pdf
25
Journal of Irrigation and Drainage Engineering. 2007. Vol. 133, Issue 5. Pgs. 427-494.
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where water management districts have limited new or increased water
withdrawals, create a primary incentive, by rule, which enables reclaimed
water providers to apply for offset credits created by the substitution of
reclaimed water supplied by the provider for existing, permitted water
withdrawals.
4. Develop consistent rules (including minimum efficiency measures) that
allow for and encourage supplementation of reclaimed water with surface
or groundwater when appropriate to do so.
5. Discourage wasteful effluent disposal by encouraging and facilitating
seasonal storage, Aquifer Storage and Recovery (ASR), groundwater
recharge, indirect potable reuse, conversion from septic systems to public
utility systems, and stormwater reuse systems.
6. Implement viable and sustainable alternative water supply funding
programs.
7. Ensure Continued Safety of Water Reuse by continuing support of research
and by enforcement of reclaimed water inspection rules (i.e. crossconnection control).
8. Fund the FDEP to allow completion of the second phase of the study to
better define the economic feasibility test for reclaimed water.

Options to Achieve Florida 2030 Vision
In order to achieve these goals, local governments must work together in
partnership with the FDEP and the water management districts (WMD) toward
consistent reuse goals and policies. Local governments must create Integrated
Water Resource Plans that are consistent with WMD consumptive use permits
and regional water supply plans. There must also be greater state effort to
increase public education, understanding, and acceptance of the use of
reclaimed water for non-potable purposes.
Many of the above strategies to encourage water reuse development
throughout Florida were identified jointly by the Florida 2030 Reuse
Coordinating Committee and the Water Conservation Initiative’s Water Reuse
Work Group in 2003. The strategy recommendations of that group remain
today as viable actions for implementation as they were in 2003. The
Committee’s report presented background information on water reuse,
provided a summary of Florida’s Water Reuse Program, traced the
development of water reuse in Florida, and detailed 16 major, interrelated
strategies for ensuring efficient and effective use of reclaimed water. The
report identified 11 legislative concepts, 15 rulemaking efforts, and 12 research
activities that would further support and implement effective water reuse
strategies. 26 Given the ever increasing pressure on Florida’s water resources
from growth, weather conditions, and new laws and regulations that limit
26

FDEP. June 2003. Water Reuse Strategies for Effective Use of Reclaimed Water. Page 43-46.
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access to traditional supplies, those strategies that have long been
recommended are now critically important to implement, ensuring protection
of Florida’s water resources.
Financing and incentives to promote this vision cannot be overstated.
Recently, the American Society of Civil Engineers published a report, which
recognized that when faced with limited funding and a fast growing
population, most of Florida’s counties and cities cannot meet their existing
wastewater infrastructure needs let alone the anticipated need for $13 Billion in
additional wastewater infrastructure needed statewide. Clean and safe water is
no less a national priority than defense, interstate highways and aviation
systems, but local funds cannot meet this challenge alone. Furthermore,
wastewater infrastructure generally does not have the dedicated, long-term
sources of federal funding that others do. If Florida fails to meet the increasing
investment needed in the next two decades, it risks reversing the public health,
environmental, and economic gains of the past three decades since the
enactment of the 1972 Clean Water Act. There needs to be wastewater
infrastructure funding to provide a reliable source of funding to maintain and
improve existing facilities and build the wastewater infrastructures for
Florida’s future. 27

Issues for Further Consideration
The challenge for Florida utilities is to manage growth without compromising
public health and the environment, but to do so in a way that is practical and
implementable. Reclaimed water will play an increasingly important role in
developing strategies that optimize the water resources of the state while also
discouraging wasteful effluent disposal practices.
In 1998, the FDEP published a risk impact statement, assessing changes in
levels of risk associated with proposed revisions to the reuse rules,
concentrating on ground water recharge and indirect potable reuse activities
that included:
• Refinement of the rules governing ground water recharge and
indirect potable reuse in Part V of Chapter 62-610, F.A.C.
• Creation of a rule governing reclaimed water ASR.
• Creation of a rule governing the use of various water supplies to
augment the available supplies of reclaimed water.
• Creation of a rule governing blending of demineralization
concentrates with reclaimed water.
• Refinement of existing requirements for use of reclaimed water in
cooling towers.

27

ASCE. 2008. 2008 ASCE Florida Infrastructure Report Card WASTE WATER. Pages 1-2.
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The study concluded that proposed rule revisions would generally refine
existing rule requirements, but were expected to have relatively minor impacts
on public health. Notably though, the assessment concluded that where rule
requirements were proposed and accepted for change, the rules would become
more stringent, resulting in changes that would be expected to result in greater
protection of public health. 28 At the same time, though, more stringent rules
further limit effluent disposal over concerns for water quality that limit the
traditional effluent disposal methods in Florida, giving greater emphasis on the
need for reuse.
The state’s underlying rulemaking objectives are to ensure that Florida’s rules
protect environmental quality and public health. Existing rules have been
developed based on the best available scientific data and have been regarded as
being fully protective of public health and environmental quality. Florida 2030
efforts should focus on developing realistic state-wide goals for reclaimed
water that continue to protect public health while simultaneously achieving
state-wide reclaimed water utilization or overall average efficiency rate
objectives.

28

FDEP. 1998. Risk Impact Statement Phase II Revisions to Chapter 62-610 F.A.C. Docket No. 95-08R.
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Issue Definition
Throughout the United States, rivers, lakes and reservoirs have been tapped as
the primary water source for drinking water. While more than 70 percent of
the United States uses surface water for their drinking water source, only 20
percent of Florida residents are served by surface water supplies today.
Historically, Florida groundwater has been widely available, readily accessible
and inexpensive to treat. In contrast, surface waters used for drinking water
supply in Florida require more advanced treatment than groundwater and are
available through the construction of dams and structures that alter the natural
flow of streams. These alterations to flow have, at times, resulted in harm to
surface water bodies. The State of Florida requires that water withdrawals
balance use and minimize environmental impact. To be successful, now and
into the future, the use of surface water for public water supply must be
examined in the broad context of environmental sustainability, reliability,
water quality, treatment and economic impact if it is to be a viable alternative
water supply for Florida.

Background
Surface water provides the vast majority of drinking water supply throughout
the United States. However, in Florida, public water systems utilizing surface
water as their source are the significant minority. Approximately fifty of the
state’s 6,000 public water systems are considered surface water supplies. Of
these fifty water systems, only twenty systems actually operate surface water
treatment facilities. The remaining thirty systems are consecutive systems
which purchase finished water from utilities that treat surface water. The
limited number of surface water supplies in Florida is the direct result of the
easy accessibility and low cost of groundwater in most areas in the state.
Over the past twenty years, Florida’s significant population growth. has
increased water use. The increased water demands were mostly met through
increased groundwater use. As a consequence, coastal regions in Florida have
experienced salt-water intrusion while inland areas have observed adverse
ecological impacts to wetlands and uplands.
The need to develop
environmental sustainable and economical alternative water supply options (to
groundwater) in Florida is critical.
The climate, hydrology and geography of Florida pose challenges to the
development of surface water supplies. Peninsular Florida experiences
abundant rainfall in the summer months and limited rainfall in the winter and
spring months. This cycle circumscribes the availability of most natural
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surface waters on a continuous basis. Exacerbating this typical Florida pattern
of wet and dry seasons are periodic droughts which adversely impacts the
availability of both ground and surface waters.
Patterns of water use further compound the supply challenge. During the wet
season, potable water demand decreases because outdoor water use is greatly
diminished. Surface water supplies can rapidly and dramatically increase by
orders of magnitude during heavy summer rains. In contrast, the spring dry
season typically lasts 90 days or more and is extremely dry. It also is the most
popular time of the year for tourists in Florida.
The lack of reliable, continuous surface water resources serves to focus
attention and efforts in developing storage options. A key component to the
sustainability of surface water supply is the development of water storage
facilities to capture and store water during rainy times for use during dry
periods. Because the geography of Florida is relatively flat, the traditional
construction of large reservoirs and manmade impoundments is not a ready
option. Other storage alternatives and non-traditional solutions need to be
explored.

Issue Criticality for Water Supply
It is essential to all water suppliers that they develop a diverse and resilient
supply portfolio. Drinking water systems need to be sustainable, reliable, safe
and affordable. In a state that has been dependent on groundwater resources
for more than 80 percent of its population for more than 100 years, the use of
surface water supplies requires a shift in many perspectives including storage,
treatment, operations, planning and regulations. Surface water in Florida as an
alternative water supply for drinking water is emerging as a critical component
of regional and state water supplies plans.
The critical issues related to the development of surface water as a sustainable
alternative supply option in Florida include: storage, treatment, permitting, and
the management and integration of disparate supplies. It is multifaceted and
includes watershed activities, Total Maximum Daily Load (TMDL)
requirements, raw water quality, and source water protection. The key to a
sustainable surface water supply is storage. The cyclical nature of surface
water availability inevitably creates a need for storage. Utilities need the
means to store surface water when it is abundant so it can be used in the dry
season. Florida is flat and its rivers are small (as compared to northern or
western rivers). Florida lakes do not offer suitable storage opportunities as the
mean lake depth is less than three meters. Storage is particularly challenging
due to the unique hydrogeology of Florida. Two reasonably successful storage
options have emerged: Aquifer Storage and Recovery (ASR) wells and offstream reservoirs. Both have potential issues and benefits including cost, water
quality, water loss, salt water intrusion prevention, land use and technological
feasibility.
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Permitting traditional water storage options like dams and reservoirs is
challenging while siting such facilities are usually very unpopular with the
public. Only one large drinking water reservoir has been permitted and
constructed in Florida in the past twenty years. Non-traditional storage options
like ASR wells have been used with reasonable success in the past twenty
years. Unfortunately, some recent installations have expressed water quality
problems and “bubble containment” challenges which have discouraged the
Florida Environmental Protection (FDEP) from moving forward with
permitting such projects.
The harvest of seasonally available surface water resources protects the
environment by withdrawing a percentage of flow when it is abundant. Water
withdrawal from surface water resources can be done in a sustainable fashion,
minimizing adverse impacts to the aquatic environment. The stored water
resource is then available to meet demand during dry periods to minimize
withdrawal and reserving low flows for sustaining the ecosystem. The
seasonal abundance and availability of surface water resources should be
formally recognized and taken into consideration by regulatory agencies.
State law requires the establishment of Minimum Flows and Levels (MFL) to
prevent significant harm to water bodies by water withdrawals. Withdrawal of
surface water for public water supply must be compatible with the established
MFL for the water body. Additionally, and more specific to each particular
withdrawals, applications for water use must demonstrate “no harm” from the
activity. Potable water withdrawals receive particular attention because they
must be permitted. Other activities which also impact surface water bodies
may be outside current regulatory oversight. In the past, lands throughout the
state were “ditched and drained” to speed the removal of water from
agriculture sites. This practice has altered the quantity and timing of the flow
in the associated water body, as well as the water quality. Restoration efforts
to restore specific lands may provide opportunity for re-establishing a more
natural freshwater flow regime, improve flood protection, and improve water
quality. These kinds of projects could provide both environmental and
alternative water supply benefits.
TMDL is the maximum amount of a given pollutant that a water body can
absorb and still maintain its designated uses (e.g., drinking, fishing, swimming,
shellfish harvesting) and water quality criteria. Water withdrawal for public
water supply may provide an opportunity for reduction of the total amount of a
given pollutant in the water body. Cleaner water through controlled
withdrawal may benefit a water body. On the other hand, upstream
withdrawals may impact downstream discharges (point sources) or influence
how non-point source impacts are interpreted.
Surface water resources require, by federal drinking water rules, more
extensive treatment and monitoring than groundwater. Surface water plants
must provide high levels of treatment, including at a minimum, filtration and
specific levels of disinfection. Treatment can further employ sedimentation,
coagulation, membrane filtration, carbon adsorption, and advanced oxidation
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processes such as Ultra-violet, peroxide or ozone. As a complement to
treatment, the appropriate watershed protection and management actions need
to be implemented to assure that raw water quality is not adversely impacted.

Florida 2030 Vision
It is essential to support the development of robust water supply systems that
are sustainable, reliable, safe and affordable. Surface water supply is a critical
component of a resilient, drought-resistant and interconnected water supply
system, and should be considered with a mix of traditional and other
alternative water supply options. The use of alternative supplies must include
a strategy to develop reuse and conservation, and to promote increased
regionalization along with other water efficiency strategies. When integrated
with other source alternatives (brackish groundwater, ASR, reclaimed water
and storm water), the resources can be managed from a sustainability basis.
Surface water sources can be maximized in wet season conditions and its
storage relied upon during normal dry season conditions, allowing for the
rotation of groundwater and surface waters resources to ‘rest’ or recover.
Florida’s water resources are regulated through a number of agencies; of
primary importance are the FDEP and the five water management districts
(WMD). The successful integration of surface water supplies into utility water
portfolios will be possible with the coordinated efforts of these regulatory
agencies. A comprehensive and consistent inter-agency regulatory program
needs to be identified and applied to the use of multiple water resources.

Options to Achieve Florida 2030 Vision
In order to determine the availability of water from rivers for water supply,
MFLs need to be established to identify and protect water supply needs of
natural systems. For surface water supply, water diversions would occur
during periods of high flow with the majority of the diversions occurring for
relatively short periods. Therefore, suitable storage mechanisms such as offstream surface water reservoirs and ASR systems are required to hold water
during wet times of the year for later use in the dry season. It is critical that
regulatory incentives are provided to encourage local governments and water
suppliers to coordinate water supply projects. This coordination would benefit
from the development of conjunctive water permitting rules and regulations
which allow for the integration of diversified sources into a resource
management plan.
The FDEP, the five WMDs, water suppliers and other effected parties need to
develop strategies that promote conjunctive water supply systems. Priority
should be given to efforts that integrate surface water sources with
groundwater and other alternative sources. Incentive based funding programs
such as WMD cooperative funding, Senate Bill 444 funding and specific
legislative initiatives encourage utilities and elected officials to develop more
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costly water supply projects. Exploration of federal funding for water supply
and environmental restoration should also be encouraged.
The WMDs, in accordance with F.S. 373.042, need to identify the priority
water bodies of the state for the purposes of identifying MFLs. They need to
continue their hydrologic and biologic investigations, develop models to
determine water resource availability, and robust methodologies for
establishment of MFLs. It is critical that they determine the amount of ground
and surface water available for water supply development and the amount that
must be reserved to sustain natural systems so that utilities can plan cost
effective projects with reasonable water quantity certainty.

Advantages and Disadvantages
The need to coordinate regulatory efforts between the five WMDs and
the FDEP is critical to the success of integrating alternative water
sources into water supply plans throughout the state. Inconsistencies in
approaches, permitting requirements or interpretation could be fatal to
these projects. ASR wells provide an illustration: as they have been
identified as key components of some WMD wide Water Supply Plans.
However, FDEP presently has strong reservations regarding their
operations and so only has issued temporary operating permits for
several facilities. Unless cooperation between the regulatory agencies
is achieved, it is unlikely that more utilities will invest in ASR as a
storage option which will in turn limit the implementation of surface
water projects.

Issues for Further Consideration
On a state-wide basis, it is important that common strategies between FDEP,
WMDs, water suppliers and other affected parties be developed for water
supplies. These strategies need to promote the development, interconnection
and coordination of diverse water supplies through integration of surface water
with other sources. A diverse water portfolio allows for resource management
based on environmental sustainability. Regulatory options that optimize the
development of surface water sources while protecting existing legal users and
the water supply needs of natural systems should be explored and discussed.
The restoration of hydrological altered lands in conjunction with water supply
projects may be able to achieve the multiple benefits of ecosystem restoration,
water supply improvement and flood control.

Public Involvement and Education Issues
Education is key to the success of most public projects. The
involvement of a broad base of stakeholders in the development of
MFLs will help to assure public acceptance of surface water projects.
Large infrastructure projects (reservoirs, treatment facilities, etc.) can
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be derailed by public reaction, so it is important that water suppliers,
elected officials and regulatory agencies coordinate their efforts and
their messages with stakeholders. Education needs are not limited to
the public at large; it is important that regulatory staff have the
opportunity to be trained in surface water treatment technologies and
federal drinking water rule requirements.
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Issue Definition
As freshwater supplies become increasingly stressed, desalination of brackish
and saltwater supplies will be needed to provide drinking water to Floridians.
The key issue for the implementation of desalination is the cost relative to
other water supply options. Pertinent environmental concerns include the
amount of energy used, the carbon footprint, greenhouse gas emissions, and
concentrate disposal. Public and political acceptance of desalinated water
supplies hinges on how cost, environmental issues and growth are integrated,
managed and communicated. As traditional supplies become depleted or
contaminated, desalination becomes a reliable strategy by which communities
can augment their water supply.

Background
Considering that 97% of the Earth's water is saltwater, water providers around
the world are turning to desalination as a drought-proof supply for drinking
water or industrial supply purposes. Desalination is the process by which salt
is removed from seawater or brackish water. Two process streams are created:
(1) permeate, which is the freshwater for potable use; and, (2) concentrate,
which is a stream of water containing the dissolved salts. Permeate is then
further conditioned for drinking purposes and distributed for use. The
concentrate can be blended back into the sea, injected deep underground, or in
the case of a small production plant, placed into surface drainages, blended
with reclaimed water or discharged into evaporation ponds or sewerage
systems.
Today there are more than 12,300 desalination plants operating on six
continents around the world, producing over 12 billion gallons per day of
desalinated water. Florida was the first state in North America to embrace
desalination more than 30 years ago.
Desalination can be achieved by either distilling seawater with heat (producing
salt-free steam followed by condensation), or by permeating water through
synthetic polymeric membranes. Thermal distillation processes have been
more commonly used in the Middle East, whereas reverse osmosis is used
more globally as the polymeric membrane processes are significantly more
energy efficient than distillation-based desalination.
Thermal desalination has been used since the late 1940’s in the Middle East.
The development of Reverse Osmosis (RO) membrane-based desalination in
the 1970’s reduced the cost of desalination. Between 1990 - 2005 seawater
desalination became more economical as a result of increased energy
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efficiencies of the membrane system and reduced capital costs. Significant
advances have been made with regards to energy efficient membrane elements
and membrane production costs. Total costs as low as $1.80/1,000 gallons of
desalinated water were experienced during the time period of 2000 - 2005 in
some countries. Since 2005 desalinated water costs have gradually increased
due to global competition for materials of construction, increased power costs
from global oil and raw material price escalations. Today’s total cost of
desalination is generally in the range of $2.50 – $4.50/1,000 gallons for
seawater and $0.50-1.50/1,000 gallons for brackish water. A good rule of
thumb for Florida’s cost of water is the 1-2-3 rule: groundwater $1/1,000
gallons; surface water $2/1,000 gallons; and seawater desalination $3/1,000
gallons.
The more common membrane-based desalination process utilizes RO
technology (see Figure 7-1). In the RO process, seawater or brackish water is
forced through a membrane using a pump to pressurize the saline water. The
majority of the salts are left behind in the concentrated saline stream, i.e. the
concentrate. The fresh water flows through the plastic membrane and is
purified in the process. The raw water for a desalination plant is typically
supplied through a surface intake or well system. The pretreatment system is
used to prepare the water source for desalination and generally consists of
filtration and conditioning of the water prior to pumping into the membranes.
High pressure pumps pressurize the water to overcome the natural osmotic
pressure of the saline water, move it through the membranes, and produce
sufficient quantities of desalinated water.

RO Feed
Pump

Raw
Water

RO Unit
Post-Treatment

Pretreatment

Concentrate
Figure 7-1 - Basic components of a RO desalination process

Desalination should be considered as a water supply option in relation to other
alternatives and all options need to be evaluated in terms of capital costs,
operating costs and life-cycle costs. Energy, labor, permitting and capital
expenditures can vary greatly from location to location. Traditional shallow
groundwater supplies in Florida are becoming less available for use and
surface water supplies are often not available in some areas. Water recycling
is a supply alternative that must be included in the water portfolio; again, as
with traditional surface water supplies, reclaimed water may be limited in its
availability and distribution. Overall, Florida communities need to recognize
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the place that desalination plays in a reliable, drought resistant, cost effective
water supply system.

Issue Criticality for Water Supply
As Florida’s population and water needs continue to grow, stress on the
existing water supply will continue to increase. Desalination should rank very
high in its criticality to future State water plans. Brackish water desalination in
Florida has been used successfully for two decades; large scale seawater
desalination will be more successful and become more common as a part of
Florida’s future water supply treatment portfolio. Not only can desalination
play a role to meet the increased water demand, it can also greatly reduce
environmental impacts from overuse of ground or fresh surface water supplies.
Most importantly, desalination is drought independent.
Communities around the world are recognizing that, without desalination to
bridge the gap in their water supply strategy, the economic welfare of a
community can deteriorate. An example is the Tampa Bay area, where
prolonged droughts and overpumpage of groundwater created adverse
environmental impacts and gave birth to the 25 million gallons day Tampa Bay
Seawater Desalination facility.
Singapore also demonstrates the value of a diversified water supply. Although
a small nation, the government has planned for and is building “Four Taps”:
seawater desalination, surface water supply, water recycling and the import of
water. This diversification includes large-scale desalination which ensures the
secure water supply needed to sustain their public and economic welfare. The
same can be said for the Tampa Bay Water system, where its “Four Taps” are
seawater desalination, surface water supply, water recycling and groundwater.
Without desalination, Florida will be required to 1) rely more on finite ground
and surface water sources and accept their associated environmental impacts;
2) move toward more strict demand management and conservation measures;
3) expand the use of water recycling for primary water supply needs; and 4)
have little ability to respond to climatic changes and localized weather events.
Two examples of cities which have not had the foresight to adopted alternative
water supply options include Barcelona, Spain and Melbourne, Australia.
These cities are presently undergoing severe water rationing and have had to
quickly move toward implementing desalination. Barcelona has resorted to
shipping in tankers of water from overseas as emergency rations. Melbourne
has lost many of its beautiful large trees which were the basis of its moniker,
the Garden City of Australia. It is likely that many more will be lost before its
desalination facility is completed and the city has a reliable, stable water
supply. The economic impact for both cities is severe and has the potential for
long-term effects.
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Florida 2030 Vision
Looking forward to 2030, desalination will become a proven and reliable water
supply feature of the Florida water portfolio. Like many regions in the world
today, traditional water supplies in Florida are insufficient to meet the needs of
a growing economy and population. Desalination from both sea and brackish
resources needs to be implemented and will help to provide the supply needed
to meet 2030 water demands, protect the groundwater and surface water
resources, and insulate water supplies from climatic or localized events. It
should be noted that existing fresh groundwater sources in coastal Florida areas
may see the salinity of these sources increase enough to require desalination
for potable water use.
Examples such as Tampa Bay and Singapore show how using the combination
of
traditional supplies, water reclamation, demand management, and
desalination results in a comprehensive water supply solution. Because Florida
has many small and medium sized communities, it may be advantageous to
consolidate utilities or create consortiums of utilities in order to more costeffectively develop large-scale desalination facilities. Some current examples
include the Coquina Coast Suppliers’ union and the Tampa Bay Water interlocal agreement; these are possible models for Florida 2030 utility
relationships.
In every forum that desalination is considered, cost and energy use dominate
the discussion. In many communities, desalination may be less expensive than
building large storage facilities or pumping and treating traditional surface
supply across long distances. The largest contributor to the costs of a
desalination plant is generally the cost of power and the amortized cost of the
capital investment as shown in Figure 7-2.

Distribution of Costs in Seawater Desalination
Amortized Capital

Membrane Replacement
Staff

Chemicals,
Consumables, Misc

Energy

Figure 7-2 - Comparative distribution of costs in seawater desalination
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Figure 7-3 describes the relative amount of energy for desalination relative to
other water supply choices. Though desalination energy requirements are
higher relative to conventional supply options, energy usage continues to
decrease as technology improves and more effective energy recovery systems
are incorporated into facility design. Power requirements in seawater RO
desalination have decreased by 75% since the 1980’s primarily due to
improved membrane properties and energy recovery technologies. For an
appreciation of the amount of energy used in desalination, the Perth Australia
Seawater Desalination plant uses approximately 20 Mega Watts of power to
produce 37 million gallons a day of water. Compared to household energy
usage, a family of four uses the same amount of energy to operate their
refrigerator as what is needed to produce their water supply using seawater
desalination.

Figure 7-3. Comparison of energy consumption associated with
different water supply sources. (IDA/GWI 2007 Yearbook)

Many large-scale seawater desalination plants are now being developed that
are completely powered by renewable energy, in order to eliminate any
generation of greenhouse gas emissions associated with desalination. The
Perth, Australia plant is indirectly but fully powered by wind energy and so
does not contribute to greenhouse gas emissions.
While desalination has been implemented as an alternative water supply option
to ameliorate adverse environmental impacts from groundwater use in Florida,
it is important that this supply option is operated in an environmentally
responsible manner. Desalination facilities can be designed, constructed and
operated in an environmentally sensitive manner. There are three primary
areas where the opportunity exists to manage environmental impacts. They
are:
• Intake structure are designed to prevent or minimize impingement
and entrainment of marine species;
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• Energy needs are minimized through efficient design/components
and power can be provided via renewable sources to eliminate
greenhouse gas emissions;
• Disposal of concentrate and waste streams are managed to ensure
discharge standards are met and a strict monitoring practice is
adopted to protect the environment.
The industry has demonstrated in the large-scale plants in Florida and Australia
that desalination can protect the environment and meet public water needs. As
a drought-proof water supply, desalination can augment traditional water
supplies throughout most adverse climatic events. This security will ensure
Florida citizens that public health, the environment and the economy are
protected as we progress into an uncertain future of climate change and
economic downturns.

Options to Achieve Florida 2030 Vision
Steps have been taken on a regional basis to diversify the traditional
groundwater supply with fresh surface water and seawater, most notably in the
Tampa Bay region. This approach could be incorporated into state and water
management district (WMD) water supply plans. Having desalination
recognized as a keystone feature at these levels will encourage its
implementation. It would also foster an atmosphere of regulatory coordination
and cooperation between the WMDs and the Florida Department of
Environmental Protection (FDEP).
To achieve the Florida 2030 Vision, a number of actions should be taken. It
will be important to educate the public, legislators, regulators and other
stakeholders in a number of areas including cost, environmental
considerations, and growth management. We need to develop public
information materials that:
• Provide accurate costing information;
• Summarize environmental study results in digestible formats;
• Collect information on efficient and sustainable desalination
facilities; and
• Frame desalination in the context of a water supply strategy as one
tool in the toolbox
State and local governments can work to facilitate the creation of “utility
consortiums” so that economy of scale benefits can be realized in desalination
projects. Public/private partnerships can be explored and vetted as to their
value for various projects. Coordination between the FDEP and the five
WMDs is needed to develop a permitting model which facilitates and
streamlines project permitting while assuring that the environment is protected.
This recommendation does not imply a loosening or weakening of
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environmental regulations but rather promotes the development of a permitting
process that does not take five or more years to navigate and millions of dollars
to implement. Conflicting directions and requirements issued by different state
and local regulators are frequently encountered by permittees. And, finally, it
will be critical to develop coastal/inland interconnections so that conjunctive
use may be facilitated between inland counties that have limited surface waters
to develop and coastal areas that could implement desalination.
A number of recommended regulatory actions are needed to facilitate the
realization of desalination as a key component of the Florida 2030 water
picture. They include:
• A logical, streamlined and consistent permitting process should be
developed. Communication is needed between the relevant
regulatory agencies which includes: FDEP, the regional WMDs,
the local health departments, local environmental agencies and the
Florida Department of Community Affairs. The objective would
be to provide the permittee with consistent requirements,
expectations and goals. Federal regulations will need to be
reviewed (i.e. National Pollutant Discharge Elimination System)
and a unified state approach to its implementation identified
• State Safe Drinking Water Rule application and implementation to
large, regional water systems needs to be reorganized so that it can
logically be applied to large regional systems that have multiple
sources, treatment facilities and distribution systems.
• The FDEP, the five WMDs and local Departments of Health
(DOHs) need to coordinate their regulatory requirements such that
they are consistent and compatible with potable drinking water
rules and regulations.
• Standard tariff regulation is needed to successfully disperse the
cost of desalination across users with multiple supply sources; and
• Processes to develop utility consortiums may be needed to provide
required to set forth standard operating practices.
To support these needed regulatory efforts, key pieces of legislation and
funding are required. New legislation may be required to promote the
development of multi-jurisdictional water supply entities. Funding from
member utilities, user fees, state/federal loans and grants will be needed to
implement regional water distribution systems and strategies. A consistent and
logical regulation process for new desalination plants is necessary; specific
changes to current regulatory processes should be developed through
stakeholder discussions with the FDEP, the WMDs, the DOHs and utilities.
In the near term, it would be important to facilitate the development of two or
more multi-jurisdictional entities. The development of education documents
and public relation activities which highlight state or regional issues would be
useful. A key concept to include in public communications would be the
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feasibility of low-energy desalination plants and renewable energy usage for
Florida applications. These findings could be dispersed in education and
public relations activities as well as through technical seminars. A possible
education vehicle might be to develop a ‘Desalination Trail’ for visitors to
view the implementation of this technology, similar to the ‘Reuse Trail’ in
Florida. Funding to establish a visitor center at one of the desalination
facilities should be considered. Such a center could become a Center of
Excellence in sustainable desalination and serve as a global icon for Florida.

Figure 7-4 Advantages and Disadvantages
Option
1.

Education

Advantages
•
•
•
•

2.

Utility Consortiums

•
•
•

3.

Renewable/ Low Energy
Approaches

•
•

4.

Permitting Model

•
•
•

5.

System Interconnections

•
•
•
•
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Disadvantages

Non-threatening
Improves communication and
relationships with all
stakeholders
Expedites public acceptance
and needed legislation
Reduces legal costs and could
decrease long lead schedules

•

Can achieve broader goals at
lower cost due to larger
facilities
Will have more political
strength to facilitate legislation
Lower cost to consumers due
to economy of size

•
•

Legal framework required
Competing local
government goals create
challenges which must be
addressed

Reduces environmental impact
(Green House Gas emissions)
Encourages environmental
stakeholder support

•

Renewable energy
currently more costly than
fossil fuel

Streamline process between
multiple agencies
Expedites project timeline
Reduces legal and projects
costs

•

Agency hesitancy to
change
Challenge to bring
together multi-agency
agendas

Provides supply security
Improves supply efficiency
Enhances long term regional
relationships
Provide inland counties with
access to seawater sources

•
•

•

•

•

•

Initial costs for
development of material
Public relations strategy is
needed to effectively
communicate accurate
information
Some additional local
environmental studies
may be required

Costly to implement
Regulatory framework
required
Requires regional
cooperation and
resolution of short-term
issues

Desalination

Public Involvement and Education Issues
The public education requirements and topics for desalination have
been defined in the Options to Achieve Florida 2030 Vision section and
are reiterated below:
• Provide accurate costing information;
• Provide environmental study results and case studies in
digestible format;
• Inform regarding sustainable desalination facilities and
approaches; and
• Frame in context of overall water strategy – identify
desalination as one tool in the toolbox.
The responsible entity that is best equipped to communicate these
issues to the public will be a combination of professional associations
such as the Florida Section American Water Works Association and
American Membrane Technology Association/Southeast Desalting
Association, working closely with the WMDs and utilities to ensure a
common voice.
Some of the messages/questions which are important for the public and
stakeholder education include:
• How does the cost of desalination compare to present
water supply costs?
• How will my utility bill be impacted by desalination?
• How will the environment be impacted by desalination?
• Why do we need desalination?
• What is a water grid and why is it important for our future?
• Will desalination accelerate growth in Florida?
• How much energy does desalination use compared to other
water supply options?
• How does desalination help the environment?
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Water Allocations / Transfers
Issue Definition
Within an increasing number of regions in the State, the existing or future
water demands cannot be met by the existing water supplies as traditionally
developed to serve historical demands. To meet future demands, some water
providers are looking to water resources outside their respective regions. In
some regions the water supply may indeed be limited and resources from
outside the region may be a consideration. In other regions, part of the
problem may be an inefficient geographic distribution and allocation of the
water supplies that could be resolved through voluntary redistribution/transfer
of water supplies within the area. While such “transfers” are allowed by state
law after the need for the transfer is proven, the political and social backlash
caused by even the mention of a possible transfer has rendered the process
nearly unworkable. However, if the state is to meet future water demands, an
environmentally sound, economically equitable and regionally collaborative
transfer process is needed. To be successful, that process must address both
the needs of the water user and those of the area of potential withdrawal.

Background
Florida has an abundance of water resources as well as the Gulf of Mexico and
the Atlantic Ocean. Early in Florida’s development, water supply was believed
to be unlimited and Florida water law promoted draining the land. As the need
for water supply increased and limitations to the availability of supply became
better known, especially over the past 40 years, that view of water changed.
Today, with the increasing demands of public supply in combination with the
existing significant existing demands of agriculture and industry the limits of
existing traditional water resources have been reached in some areas. With the
proximity of the Atlantic Ocean and the Gulf of Mexico as water sources, there
is ultimately a substantial water supply available.
When the existing developed resource becomes scarce, competition for the
resource among users increases, often resulting in legal and political
confrontations. The list of regional “water wars” in the Tampa Bay area, the
Osceola/Brevard area, and most recently in central Florida is indicative of
public supply users looking outside their service areas to other areas. Local
residents believe they are solely entitled to the water resource and are
concerned about potential limitations on regional growth. These water wars
have generally been costly in both economic and political capital.
Interestingly, these conflicts are often resolved through some form of
regulatory or politically brokered partnering involving transfers and allocations
of the available water imposed at some level of acceptability by the parties. In
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many cases Florida water law allows transfer and provides or outlines specific
requirements to be considered for those transfers including the future needs of
the source (donor) area and and protection of the natural resources of the
source. There is no specific statutory authority to reallocate water which could
be transferred from one permit holder to another. In practice, the existing
statutory provisions have not prevented conflicts when transfers are proposed.
A refined approach would avoid the unnecessary conflict and subsequent waste
of resources and time. By providing incentives and a regulatory structure that
facilitates mutually beneficial inter- and intra- regional cooperation could
involve assessing and developing water resources on a regional basis. There
are limited examples within the state where water transfers are presently
occurring successfully on a local regional basis. The Tampa Bay Water
Authority is the most recent example of a water supply agency that plans and
manages water resources across multiple jurisdictions serving three counties
and three municipalities. The Jacksonville Electric Authority (electric, water
and sewer) also provides water resources within three counties and to several
municipalities. These local regional examples should be studied, applied and
expanded across the state as part of an overall water transfer strategy.

Issue Criticality for Water Supply
Without a well-defined transfer and voluntary trading process, the state will
see repeated and intensifying regional and inter-regional water wars. The
ability to transfer water from areas of availability to areas of need, the
protection of the economic interests of the areas of availability, and the
protection of the environment in both areas is crucial to providing a framework
to address the state’s long-term water supply.

Florida 2030 Vision
The water supply vision of Florida in 2030 and beyond is one in which
reasonable water demands are addressed through a combination of growth
management policies, water use efficiency, and collaborative regional and
inter-regional water supply efforts. The Florida water wars are a historical
backdrop for moving ahead. Interconnected supply systems, utilizing a
diversity of traditional and alternative sources that are efficiently managed and
distributed to meet the demand. A high level of water use efficiency curbs
demand and the need for new supplies. Incentives and/or mutually beneficial
agreements encourage areas with available water to partner with areas of need
to share resources. Areas of availability (donors) are assured that their needs
and concerns are met and will continue to be met. Natural systems have been
restored in areas affected by water supply. New supply development is
accomplished without harm to the environment and maintains protections to
ecologically sensitive areas.
Development and implementation of an acceptable water transfer process is
intended to be conducted within the existing statutory and regulatory water use
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permitting framework. For a transfer process to be acceptable it must function
in concert with the existing minimum flows and levels program and satisfy the
statutory three part test; reasonable beneficial use, be in the public interest, and
protect existing legal users. However, there are two regulatory areas which
require consideration for modification to assist in developing a successful
transfer program. They are the establishment of an accepted and consistent
common methodology for establishing water demands and consistent water use
permitting criteria for transfers between water management districts (WMD).

Options to Achieve Florida 2030 Vision
In order to achieve the vision described above, it will require developing
options or alternatives utilizing creativity and engaging all stakeholders.
Thoughtful consideration and open discussion of the options/alternatives
proposed is a must. Modifications to statutory and rule language may be
required to facilitate achieving the vision described above. The following
scenarios are illustrative of the options/alternatives for water resource transfers
either directly or through credits and/or some type of resource trading:

Regional Utility Grid
Two or more utilities within a local region could, through interlocal
agreement, establish multiple interconnections to create a regionally
interconnected water distribution system. The system would have the
capability to move or transfer water from one area of a region to
another to match localized supply and demand requirements, subject to
meeting the environmental constraints of the water resource(s).
Through a regional utility grid, water resources could move routinely
back and forth across WMD boundaries and county jurisdictional
boundaries to manage supply and demand regionally. Establishment of
a Regional Utility Grid in some areas could provide a means to
effectively manage multiple water resources including wellfields,
surface water supplies, reclaimed water supplies, and other
supplemental water supplies across a region to optimize performance
and respond to variations in demand and climate patterns. While
existing statutes and rules do not prohibit developing a Regional Utility
Grid, they do not facilitate this scenario and in some areas inhibit its
development. To facilitate the consideration of Regional Utility Grids
statutory language and a consistent regulatory framework could be
provided that would encourage their consideration and facilitate their
permitting. The “Local Sources” language of Chapter 373, Florida
Statutes (F.S.), should be evaluated to ensure it is not a barrier to
developing Regional Utility Grids through regional cooperative
agreements or multi-jurisdictional water entities.
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Resource Trading
This option encompasses several possible scenarios that could be
classified or labeled as source trading, resource re-distribution, permit
transfers, and voluntary transfers. For each of these scenarios there are
some common characteristics: that involve agreement or partnership
between two or more utilities or partners. Within the agreement or
partnership one or more partner receives some form of compensation,
trade or share of cost savings in exchange for the other partner
receiving some portion or form of a water resource.

Source Trading
Two or more utilities could be utilizing a common water supply source
such as groundwater that is limited in some manner requiring the
utilities to seek and develop an alternative water source. Under this
scenario the alternative water source would be located geographically
in proximity to one utility but more distant from the other utility.
Instead of the utilities developing and managing the alternative water
source through some partnership, a more efficient solution could
involve the utility in proximity developing and using the source and
subsequently reducing their use of the limited groundwater water
supply, thus allowing the other utility to increase their use of the
groundwater supply source. By agreement between the participants,
the utilities developing and using the alternative source would be paid
by the other utilities that continued and increased their use of the
existing groundwater supply, and thus not incur significant
infrastructure costs associated with transmitting the water from the
alternative water source. Source trading in this scenario could occur
across WMD boundaries as well as across county boundaries. While
existing statutes and regulations do not prohibit this type of transaction,
they do not facilitate or encourage its consideration. Present statutes
would permit this scenario provided, the requirements of Chapter 6240, Florida Administrative Code are met and there is not a conflict with
the “local sources first” criteria of Chapter 373, F.S.
Source trading, as outlined above, could have a number of variations
using the same basic elements. Two or more utilities could engage in
trading a variety of different quality water resources to meet a variety
of demands or needs at different times. For example, different
demands such as potable, landscape irrigation, and environmental
mitigation, industrial process and agricultural could be met, with the
exception of potable demand, in some cases by a variety of water
sources. Additionally, these demands/needs could vary in time,
duration, and location across or between the utilities engaged in this
source trading scenario. A regional utility grid for each of the water
demands would be incorporated with source trading in this scenario for
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it to function. What has been described is an extremely dynamic and
flexible source trading cooperative on a local regional level. For source
trading to evolve to this level of sophistication, the appropriate legal
and regulatory environment would have to be established. The goal
would be to encourage and permit water suppliers to engage in the
exploration, evaluation, and subsequent negotiation of developing
source trading alternatives.

Resource Re-distribution
Two or more utilities within a region utilizing groundwater as their
source of water supply could have the alternative of being able to
potentially increase their total overall groundwater production without
harm to the environment by shifting or re-distributing their wells.
Groundwater supplies have been historically developed in proximity to
the development and customers. Some urbanized regions may have
significant areas of rural undeveloped land surrounding or outside the
urban developing core. Moving wells from areas of concentration
and/or areas of environmental impact could provide the potential to
increase or continue pumping without harm or by mitigating some
existing harm. This scenario could also be titled regional wellfield
management. To implement or consider this as a water supply
management alternative would require the agreement of two or more
water supply entities including agreement relative to the costs of redistributing groundwater withdrawals and the distribution of the
resulting benefits. This scenario could involve the same considerations
as outlined in Source Trading above involving multiple WMDs and
counties with the same statutory and regulatory issues and potential
solutions.

Permit Transfers
This form of resource trading essentially involves one entity with a
water use permit/allocation transferring all or a portion of that
permitted allocation to another entity. From a water supply perspective
the entity transferring the water use permit or allocation is not
necessarily another utility though it may be. Some typical examples of
permit transfers include the transfer of the water use permit or
allocation associated with an agricultural property to a utility when the
property is transitioned to residential or commercial use.
Another example could involve the acquisition of all or a portion of a
water use permit allocation by a water supplier from another permit
holder typically an agricultural, commercial, or industrial user. These
transfers could occur as a result of a change in use or from
improvements in water use efficiency that sometimes could be financed
by the acquiring water supplier. Permit transfers are presently not
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prohibited by existing statutes and have been allowed by the Southwest
Florida Water Management District (SWFWMD) on a limited scale. A
study by SWFWMD indicates that permit transfers have been
beneficial to both the participating permittees and the environment.
While the permit transfers included in that study are no longer allowed,
another type of transfer has been adopted. The present program
allowed within a portion of SWFWMD territory subject to minimum
flows and levels recovery strategy allows a water supply entity to
increase its ground water withdrawals. That increase has to be offset by
a reduction in withdrawal by 110% from another water supplier within
the program area, provided the additional 10% is for the environment.
Within this limited permit transfer program all other WMD permit
criteria must be met. Adopting a permit transfer program consistently
across all WMDs that incorporates the criteria and lessons learned from
the SWFWMD program should be possible based upon the experience
of the existing program.

Inter-Regional Transfer
Within local geographic regions most potential water resource transfers
can occur within the framework of the transfer scenarios outlined
previously. However, once the concept of transfer moves between a
local region to another, resource trading becomes more complicated
because of controversial and often contentious local sentiments.
Despite the fact that the natural water resources are a state resource
managed for the benefit of the public, most local regions react with an
ownership attitude towards their local water resources. For that reason,
proposals for considering Inter-Regional Transfers usually elicit
emotional debate. Because water supply needs within the state may
evolve to a point where Inter-Regional Transfers could provide an
economically and technically viable alternative, the concept should be
discussed in this chapter. This section will present one concept of
Inter-Regional Transfer as a basis for further discussion on developing
a rational and cooperative approach to considering this alternative for
the future.
Inter-Regional Transfer involves the transfer of water resources from
an area where water resources can be developed cost effectively and are
substantially in excess of existing and projected future demands
(including ecological and environmental needs), to an area that is
deficient in water resources to meet its future demands that can be
obtained affordably. The key element required for this type of water
resource transfer to be workable and acceptable is the donor area (water
rich area) and the receiving area (water deficient area) have achieved an
agreement between themselves and the corresponding WMDs in a cooperative manner. Obviously, without the basis of agreement between
the two regions to permit the transfer, there will be conflict and
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expenditure of valuable resources in potentially unproductive litigation.
These types of disputes divert attention from developing cooperative
solutions and leave scars within communities, inhibiting future regional
cooperation in this and other areas.
To avoid conflict and facilitate consideration of Inter-Regional
Transfers, a framework for collaboration should be developed to guide
the discussions/negotiations between communities in this area. This
outline must provide criteria for an acceptable transfer agreement for
evaluating the feasibility of the proposed resource transfer. One critical
element between two communities or regions would be the
compensation based on savings. The savings achieved by the receiving
area (relative to an extremely high cost water resource alternative)
would be shared with the donor area – promoting win-win outcomes.
Those savings could be devoted to variety of community enhancements
including acquiring sensitive lands or protecting aquifer recharge areas.
Payment, in whatever form, would be market driven, but with
appropriate governmental oversight because water resources are a
critical component to the health of both communities.
Having a system/mechanism for Inter-Regional Transfers could provide
an environment that would provide an incentive to communities and
regulatory authorities to explore regional intra-state alternative
solutions to water supply issues in a rational and logical method that
could mitigate local community concerns.
Specific recommendations for the development of the framework to
guide discussions/negotiations and the government oversight needed is
beyond the scope of this chapter. Though development of an InterRegional Transfer mechanism/system would be beneficial, presently
there could be substantial resistance to pursuing such an innovative
alternative. The public, regulatory and government representatives, and
utilities themselves should evolve their understanding and acceptance
of water transfers through experience with the more straightforward
transfers described above before attempting to engage in Inter-Regional
Transfers.
Having a system/mechanism for Inter-Regional Transfers could provide
an environment that would provide an incentive to communities and
regulatory authorities to explore regional intra-state alternative
solutions to water supply issues. The state should establish a strategy to
evolve water transfers over a number of years from the relatively easy
to understand, permit and implement alternatives such as the Regional
Utility Grid, to the more complex Inter-Regional Transfers.
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Issues for Further Consideration
This chapter outlines the water transfer issue, its potential role in dealing with
some of the water supply problems facing some regions, and to provide
examples of some types of transfers to be considered. An exhaustive
discussion and analysis of water transfers was not within the scope of this
chapter. Instead the discussion above was intended to outline some of the
issues involved with transfers and to demonstrate that transfers can play a
significant role in good management and development of water supply
resources within the context of protecting the environment. All of the
examples of water transfers outlined above, with the exception of the InterRegional Transfer, can all be implemented within the existing statutory legal
framework, though not without some difficulty for some examples. One
example, Permit Transfers, is being implemented in one area of a WMD with
some success. There are concerns and some resistance to pursuing water
transfers. One concern focuses on some of the possible scenarios because
payment or some form of compensation is associated with the transfer,
establishing a market characteristic to the transfer. Additionally there is
uncertainty that a transfer process will adequately consider environmental
protection in the evaluation and implementation process. Another issue that
will influence the development of a water transfer strategy and policies is
governance within the water supply community. Changes in governance in
water supply development can either facilitate the evaluation of transfers or
add obstacles to their consideration. These concerns and others will have to be
discussed, potentially debated, and finally a resolution reached that will allow
some or all of the transfer alternatives outlined herein to play a role in
developing our water future for 2030 and beyond.
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Issue Definition
There has been significant discussion in the popular media on the topic of
climate change. While there are a number of possible causes that contribute to
changes in the world-wide climate, much of the scientific community is in
agreement that climate change is occurring. The International Panel on
Climate Change (IPCC) concluded in 2007 that the “Warming of the climate
system is unequivocal, as is now evident from observations of increases in
global average air and ocean temperatures, widespread melting of snow and ice
and rising global average sea level.”
Already, there is strong evidence that global climate change is having an
impact upon the world’s water resources. These impacts include changing
precipitation patterns that may result in more severe drought or floods, varying
stream flow patterns, rising sea levels along the coasts, and contamination of
freshwater aquifers and coastal water bodies as a result.
Important effects of climate change that will affect Florida include the impacts
of increasing temperature on sea level rise, evapotranspiration and seasonal
rainfall patterns, increased rainfall variability, and frequency of extreme
events. Temperature changes will have two effects – uncertainty in the amount
and timing of precipitation, and sea level rise resulting from melting polar ice
caps and thermal expansion of seawater. It is reasonable to expect that
Florida’s existing climate zones will move northward and the zones of more
tropical climate will enlarge. The direction and magnitude of precipitation
changes for the Florida peninsula are uncertain due to limitations in existing
global climate models (Mulkey, 2007). Nevertheless some studies suggest
there is a potential for lower overall annual average precipitation in subtropical
areas similar to peninsular Florida. (Freas, et al)

Background
The conclusions of the 2007 IPCC report most relevant to water resources and
groundwater are (IPCC 2007):
• Projected warming in the twenty-first century shows geographical
patterns similar to those observed over the last few decades;
• Warming is expected to be greatest over land and at the highest
northern latitudes, and least over the Southern Oceans and parts of
the North Atlantic Ocean;
• Snow cover is projected to contract;
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• Widespread increases in thaw depth are projected over most
permafrost regions;
• The more optimistic globally averaged rises in sea level at the end
of the twenty-first century are between 0.18–0.38 meters (Dragoni
and Sukhija, 2008), but an extreme scenario gives a rise up to 5
meters;
• Temperature extremes, heat waves and heavy precipitation events
will continue to become more frequent; and
• Increases in the amount of precipitation are very likely at high
latitudes (but not as snowpack) whereas rainfall decreases are
likely in most subtropical land regions.
There is significant uncertainty in the predictions of rainfall intensity, timing of
rainfall events, spatial variability of rainfall, and spatial and temporal
variability of temperature for a given region. Modeling global climate
processes, the interactions of the coupled atmosphere-ocean-land surface-ice
system, is complex with time scales which range from several hours to multidecadal and cover spatial dimensions ranging from a few centimeters to
thousands of miles. Global climate models often provide the boundary
conditions for regional-scale models that are used to provide regional rainfall
and temperature forecasts. Forecasting rainfall and temperature is not an exact
science due to the data requirements and the complexity of modeling the
physical processes.
In any case, the main concern raised by global warming is that climatic
variations alter the hydrologic cycle, and the current data indicate that the
hydrologic cycle is already being impacted (Dragoni, 1998; Buffoni et al.,
2002; Labat et al., 2004; Huntington, 2006; IPCC 2007; Dragoni and Sukhija,
2008). This issue is of critical concern because the predictions that the
temperature will rise by several degrees and the warming trend will last for
centuries may portend dramatic consequences that cannot be predicted today
(Dragoni and Sukhija, 2008).
The 2007 IPCC report noted the following as evidence of this conclusion:
• Ocean CO2 uptake has lowered the average ocean pH (increased
acidity) by approximately 0.1 since 1750. The acidification of the
world’s oceans will continue and is “directly and inescapably
coupled to the uptake of anthropogenic CO2 by the ocean”
(Denman et al., 2007).
• Eleven of the twelve years from 1995 – 2006 rank among the
twelve warmest years in the instrumental record of global
temperature data (since 1850). The 100-year linear trend of global
surface temperature (from 1906 – 2005) indicates an increase of
0.74 + 0.18 °C.
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• Average Northern Hemisphere temperatures during the second
half of the 20th century were very likely higher than during any
other 50-year period in the last 500 years and likely the highest in
at least the past 1,300 years.
• Rising sea level is consistent with this warming. Global average
sea level has risen since 1993 at 3.1 + 0.70 millimeters/year, with
contributions from thermal expansion, melting glaciers and ice
caps, and the polar ice sheets.
Within the hydrologic cycle water continuously moves through precipitation,
runoff, soil percolation, evaporation and condensation. Precipitation patterns
vary naturally from year to year, and over the decades and centuries. The
challenge for water suppliers is to determine how the hydrologic cycle
provides water to service areas, in what quantities and with what level of
reliability (Bloetscher and Muniz, 2006). Water supply reliability and
sustainability are closely linked. Water supply sustainability has been defined
by the American Water Works Association’s (AWWA) Water Resource
Division as: “The planning, development, and management of water resources
to provide an adequate and reliable supply of water with a quality suitable to
meet their economic, environmental and social needs for current and future
generations,” while Murley (2006) added “in a manner that will not diminish
the ability of future generations to meet their needs.”
Since the production and delivery of drinking water is recognized as a vital
function of society, long-term viability and development of water supplies is
required to sustain long-term economic viability and public health despite
competing interests that may include agriculture, ecosystems, recreation and
industrial demands.

Impacts to the Hydrologic Cycle
Precipitation patterns vary naturally season to season, from year to
year, and over decades. As a result, runoff and infiltration vary in some
relationship to rainfall quantity and intensity, depending on surface
conditions (e.g. land use or land cover). Understanding the impacts of
land use/land cover change on the hydrologic cycle is needed for
optimal management of water resources. (Scanlon et al (2005). As an
example, the surface hydrologic budget of the Everglades was
dominated by evaporation and transpiration, with surface runoff into
Florida Bay composing a relatively small percentage of the annual
rainfall. Historically, the Everglades was a giant marsh fed by rainfall.
During the rainy season, sheets of water would move down the state
from Orlando, through the Kissimmee River, to Lake Okeechobee, then
to the Everglades. Because the land was so flat, water could flow from
lake to lake, spill over natural river channels and spread into
floodplains which are the recharge areas for the Biscayne aquifer.
There were no barriers or canals to direct or control the path of water.
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In the aftermath of large storms, water would stand for weeks and
months. Ditching and draining activities began in the early 1900s, as
the demand for controlling the water and opening Florida for
agriculture and development increased.
Studies show the dramatic change in land use cover in south Florida
from 1900 to 1993 from marsh land to agricultural and urban land
cover, and the correlation to seasonal temperature changes – they are
cooler in winter which increases freezes in the winter due to loss of
moisture from the swamp lands, and both higher temperatures and more
evapotranspiration in the summer. Both the observed and predicted
patterns match. The variation is projected to worsen.

Climate Variability and Modeling Summary
Florida’s rainfall patterns both spatially and temporal are influenced by
natural climatic variability which occurs from land/ocean/atmosphere
processes interacting at various temporal (intra-annual to multidecadal) and spatial scales (regional to global). One of the best known
teleconnections is the El Niño/La Niña- Southern Oscillation (ENSO).
Teleconnections are statistically significant correlations between
meteorological variables in various places of the world. Research in
South Florida (Obeysekera et al, 2007) has identified two additional
important teleconnections, the Atlantic Multidecadal Oscillation
(AMO) and the Pacific Decadal Oscillation (PDO). All three of these
oscillations are quasi-periodic. ENSO cycles typically recur every two
to seven years; AMO and PDO cycles range between 10 and 60 years
and five to 20 years, respectively. Understanding the influences on
seasonal rainfall in Florida due to changes in sea surface temperatures
in both the Pacific and Northern Atlantic Oceans is critical to our
ability to predict climate change effects on rainfall across Florida.
The Florida State University Nested Regional Spectral Model forms a
core part of the regional climate modeling system. Regional climate
model studies have found the dynamical downscaling approach
successful for the southeast region of the United States (Cocke et al,
2007). These studies conclude that the southeast United States has long
been known to have potential predictability during winter because of its
strong teleconnection to tropical Pacific sea surface temperatures
driving El Niño - Southern Oscillation events. While significant
investment world-wide has been devoted to predicting the evolution of
ENSO and its impacts on global climate, there remains high uncertainty
associated with numerous statistical and dynamic models designed to
predict ENSO phases (Obeysekera et al).
In addition, Enfield et al (2001) have identified relationships between
the Atlantic Multi-decadal Oscillation and rainfall and river flows in
the continental United States including Florida. Enfield et al (2001)
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report a 10 to 40 percent peak to peak variation of the long-term mean
for inflows in Lake Okeechobee resulting from AMO cycles. They
conclude that while the general expectation is that we will have greater
extra-tropical rainfall under greenhouse warming scenarios, the effect
of AMO cycles may influence rainfall amounts to a greater extent (i.e.,
under a warm AMO cycle, rainfall totals decrease). They conclude that
attempts to anticipate the impact of global warming on regional rainfall
may prove inaccurate if the models do not reproduce the AMO
variability and its impacts.
Enfield and Cid-Serrano (2006) present an approach which shows how
probabilistic projections can be developed for a specific climate mode
(e.g., AMO). This method overcomes the current problem associated
with poor predictability of future phase shifts of decadal to multidecadal climate models such as the AMO. This approach has potential
application for water management; in fact the likelihood of wetter or
drier conditions can be better predicted and adaptive strategies
implemented to manage our water resources. In general, for any policy
or measure that can be adopted in anticipation of change, there exists an
alternative to be followed if the probability of change is low. They
further conclude that the usefulness of these methods for actual
applications will depend on the nature of the application, the strength of
the connection between the climate mode (e.g. AMO) and the target
variable (rainfall), and the managers’ ability to utilize the projections in
making operational decisions.

Weather Extremes
Extremes in weather phenomena are not new to Florida. Hurricane
occurrences appear to cycle in correlation with AMO cycles and
periodic droughts appear to correlate well with La Niña events. For
example, there were droughts that affected much or all of the state in
the early 1970s, the early 1980s, the 1998-2001 period, and the 20062009 period. The 2004-2005 hurricane seasons were some of the most
active in recent years. While there is no indication toward a wetter or
drier trend in the state, we have experienced decades that were drier
than normal and wetter than normal. Future changes in climate will
add to the existing impacts. This is occurring at the same time as the
population of the state continues to grow.
It is recognized that rainfall variability is caused by global climate
factors outside of Florida (e.g., sea surface temperatures). However,
understanding how global climate changes may affect these factors
which influence Florida’s climate is important. If the cycles peak
more, rainfall will be more concentrated in the wet season, hurricane
frequency may increase, and dry season droughts could become more
extreme. The concern about climate variability has been heightened
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due to the active 2004 and 2005 hurricane seasons and ongoing water
supply issues in Florida.
The United States Environmental Protection Agency (USEPA) (2008)
indicates that the “primary impacts of increasing storm intensity on
water resources is coastal and inland flooding, complicated by storm
surges which may be influenced by other factors such as the level of
development in the watershed.” In addition to flooding, increased
storm frequency and/or intensity may result in the following:
• adverse effects in surface and ground water quality and
contamination of water supply (IPCC 2007b, Working
Group II Summary for Policymakers, p. 18);
• water quality changes may be observed in the future as a
result of “overloading the capacity of water and
wastewater treatment plants during extreme rainfall”
(Kundzewicz et al. 2007, p. 189);
• “[w]ater-borne diseases will rise with increases in extreme
rainfall” (Kundzewicz et al. 2007, p. 189); and
• “[a]ll studies on soil erosion have suggested that increased
rainfall amounts and intensities will lead to greater rates of
erosion unless protection measures are taken”
(Kundzewicz et al. 2007, p. 189).”
Water resource managers will face significant challenges as storm
intensity increases (USEPA, 2008). Although there is some uncertainty
with respect to climate models addressing storm intensity and
frequency, emergency plans for drinking water infrastructure will need
to recognize long-term increases in high flow and high velocity events
due to intense storms as well as potential low flow periods. Damage
from intense storms may increase the demand for public infrastructure
funding and may require re-prioritizing of infrastructure projects.

Issue Criticality for Water Supply
The uncertainty caused by climate change relative to its impacts on water
resources poses a daunting challenge for water management districts (WMD)
and drinking water utilities responsible for managing water resources
throughout the state and within local communities. These agencies and
utilities rely upon historical hydrological precipitation patterns to regulate or
manage source water supplies. From the water perspective there are three
critical issues regarding climate change: (1) how increasing hydrologic
variability may affect water supply and demand; (2) in coastal areas, how sea
level rise may impact water supplies, utility infrastructure, and relocation of
coastal population centers; and (3) how energy usage, to treat and deliver
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potable water and to treat and dispose of wastewater, may contribute to climate
change or variability.
Water utilities must continue to provide uninterrupted, high-quality service to
their present customers, and many must also plan for rapidly growing
populations. Climate modeling suggests that generally there may be less
precipitation in the subtropics, which may impact the ability to manage water
supplies. Current and projected changes in climate change may reduce
flexibility and reliability of current water supply operations and may require
multi-sourcing and participation in flood protection efforts.
If municipal water needs are to be reliably met, it will be increasingly
important to understand the resource consequences of climate variability and
change, especially as the state moves toward more reliance on surface water
sources. It is important to examine the relationship between climate change
and water quality and quantity issues, and the impacts of climate change at
different points in the hydrologic cycle. Increasing hydrologic variability will
pose challenges for Florida since topography limits the ability to create
artificial areas to store excess river flows for use during the anticipated drier
periods.
Sea level rise is expected to be a long-term trend. Figure 9-1 shows The
National Aeronautics and Space Administrations’ most likely scenario which
predicts 2 to 7 feet of sea level rise, with a range of uncertainty of up to 16.5 ft
in the next 100 years depending on whether the sea level rise due to polar
melting is accelerating or not.
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Figure 9-1 - Sea Level rise impacts in Florida (blue areas 0-5 ft sea level rise, most likely scenario, and
the higher risk alternative in light blue 5-16 ft) (from http://www.nasa.gov/centers/jpl/news/gracef20060602_prt.htm

Planning efforts need to address the accelerated sea level rise that many
climate change experts are predicting. Encroaching seawater will create
additional limits on current freshwater supplies and inundation of coastal areas
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and the Everglades in south Florida, and inundation of coastal areas in the rest
of the state. The economic impact of such changes will be significant
including the potential for a significant population migration from south
Florida to central and north Florida which currently do not have adequate
water supplies to meet such a potential demand. The 2007 IPCC report
indicated that “spatial planning needs to take a long-term view on adaptation to
sea level rise and climate change, especially with regard to …” infrastructure.
The relationships between energy use, now and in the future, and sustainable
water supplies with climate change effects need to be defined. The effects of
climate change can impact water utilities in several ways: (1) the need for more
energy intensives technologies to treat water to higher standards, (2) the
conflict with greenhouse gas emission reductions, and (3) the potential to
develop new sources of water or uses of reclaimed water that require more
energy consumption than is currently being used. It should also be recognized
that water conservation actually reduces energy use and the attendant
greenhouse gas emissions.
Drinking water and wastewater facilities producing reclaimed water, both
public and private, spend billions of dollars a year on energy to collect, treat,
and deliver clean water – with much of this cost borne by ratepayers. Energy
costs are primarily associated with pumping raw water, distribution of treated
potable water, and conveyance of wastewater to treatment plants and
distribution of reclaimed water. The USEPA estimates that about eight percent
of all energy used in the United States is used to pump, transport, treat, and
heat water (Grumbles, 2007).
More exotic treatment technologies (desalination, advanced water treatment)
will increase power requirements. Advanced treatment requires a great deal of
energy, particularly denitrification and membrane filtration processes.
Because of the need for more advanced treatment, energy consumption by
drinking water and wastewater treatment facilities is likely to continue
increasing with or without climate change impacts. New or revised drinking
water treatment requirements could also heighten energy consumption
(USEPA, 2008).

Florida 2030 Vision
The 2030 Vision is that all of Florida’s water supply needs will be met through
a series of planning, infrastructure and policy initiatives. To increase the
reliability and sustainability of water supplies, utilities will plan for new
facilities and future water supplies that consider the potential climate change
impacts and adapt to them. To ensure that water supply availability is not a
problem in the future, utilities will plan new facilities which can be adapted to
future climatic impacts, develop supplies which can be implemented in light of
changing conditions, and join with others in reducing the emissions of
greenhouse gases by promoting water use efficiency and implementing
technologies that have low carbon footprints.
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Options to Achieve Florida 2030 Vision
Securing reliable water supplies for future generations is important in the face
of changes in climatic patterns. Water supplies can become more reliable and
sustainable through a comprehensive approach to water planning which
includes using alternative water sources and planning future infrastructure
needs with long-term trends in mind. Systems need to be adaptive to changing
conditions as past long term trends are expected to be altered as a result of
climate change impacts.
Nationwide, drinking water and wastewater utilities use 75 billion kilowatt
hours (kWh)(Reardon 1994), resulting in the emissions of approximately 116
billion pounds of CO2 per year (USEPA, 2008). Drinking water and
wastewater treatment facilities have the potential to achieve 15–30 percent
energy savings (CEE 2007, p.1) by implementing energy conservation
measures alone. Drinking water and wastewater treatment facilities have the
capacity to generate and use energy from low-head hydroelectric, solar and/or
wind power. Wastewater treatment facilities may also have the capacity to
generate energy from capture and use of methane (USEPA, 2008).

Risk Assessments
Utilities must judge the vulnerability of their infrastructure and
operating protocols to develop mitigation and adaptation strategies
(Wallis, et al, 2008). Utilities are encouraged to use risk assessment to
deal with the uncertainties associated with the effects of climate
change. Strategies to deal with climate change impacts should include
adaptive management techniques employed during planning and
operations, as well as infrastructure improvements. The first step
should be maximizing water conservation efforts, which is the most
cost-effective source of supply and provides both mitigation and
adaptation benefits. Determining the appropriate actions or strategies
to adapt to climate change involves using a vulnerability assessment
approach to evaluate the need for operational changes, and/or to install
new infrastructure or “harden” existing infrastructure. Risk assessment
requires evaluation of the likelihood of the climate change impact
occurring. For Florida, the changes in rainfall patterns and sea level
rise are the most pressing concerns. Both should be evaluated with
respect to likelihood. The uncertainty is how much and how fast sea
level will rise and how precipitation patterns will change.
Freas et al (2008) suggest using risk assessments as a means to
determine system vulnerabilities for infrastructure and supply sources,
and identify a dual analytical approach – the threshold - scenario risk
assessment framework (see Figure 9-2). The threshold approach is a
qualitative based assessment which relies on experience and judgment
of professionals to define vulnerabilities and adaptive strategies. Freas,
et al (2008) indicate that to set the thresholds for water systems, the
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experience and judgment of experienced water managers with respect
to meteorological and natural systems is required. The threshold
impacts are assigned based on the most susceptible infrastructure to
climate impacts. For example, the most susceptible infrastructure in
Iowa during floods in June 2008 were wellheads that were not above
the flood stage. Freas et al (2008) note that setting these thresholds for
water systems requires four steps:
1. Define the performance criteria of the water system
infrastructure.
2. Establish climate change variables of importance.
3. Define water system component responses to climate change
variables.
4. Develop adaptation strategies that will reduce or eliminate the
impact based on vulnerability assessment, performance risk.
Threshold analysis should identify the weak areas of the water system that
need hardening through either adaptive strategies or infrastructure changes
that remove the vulnerability.
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Figure 9-2 - The threshold-scenario risk assessment framework, which includes qualitative and
quantitative approaches to addressing climate changes effects on water systems (source: Freas, et
al, 2008).

A more quantitative approach is the scenario risk assessment which
identifies the likelihood of failure. The purpose of this approach is to
quantify risks of a utility’s current system given climate change effects.
This type of assessment is similar to other infrastructure risk assessment
currently conducted. Freas et al (2008) have identified a series of seven
steps for this purpose, and two additional steps have been added here,
identifying hardening measures and actually making a decision:
1. Select a range of climate change scenarios based on commonly
accepted models.
2. Translate these to local scenarios.
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3. Identify climate change variables of importance (e.g. rainfall
frequency, rainfall volume, temperature, sea level).
4. Determine system responses locally to projected local climate
change scenarios (e.g. incorporate rainfall changes into surface
flow models).
5. Develop adaptation strategies (e.g. diverse supply sources,
regional interconnections).
6. Evaluate robustness of the adaptive strategies on the climate
change scenario analyses.
7. Identify hardening measures.
8. Evaluate overall system performance.
9. Making the decisions needed to adapt to the change.
The Pew Center report on climate change indicates that the socioeconomic
implications of climate change on water supplies and demands, or the lack
thereof, will be directly related to the ability of water managers and
planners to act on required plans, infrastructure and development changes
in the near term. (Frederick and Gleick, 1999)
Planning and
implementation for sustainable water supplies will require an
understanding of how Florida water resources are affected by climate
change. The need for planning for adaptations, protection and potential
retreat from climate change impacts will be especially important given the
competition for scarce public dollars to develop water supplies that can
adapt to climate changes over the next 20 to 100 years. (Deyle, et al., 2007)

Adaptations for Water Supplies
In order to complete risk assessments, a utility (regional or local) needs
sufficient knowledge of its local hydrology and water supply needs and the
tools to assess changes. In general, a diversified approach to water
supplies is the best method to minimize future risks associated with water
supplies and climate change uncertainties. Tampa Bay Water provides an
example of a utility with diversified water supplies (surface water, ground
water wellfields, and a seawater desalination facility). Tampa Bay Water
has developed surface water flow forecasting models, demand forecasting
models, and integrated surface water – groundwater hydrologic model,
which all incorporate rainfall and temperature variables as driving forces.
These models can take outputs of downscaled climate models that provide
different rainfall and temperature time series and make assessments of the
effects of changes in these parameters to water supply sources in Tampa
Bay Water’s service area. In addition, demand forecasting models can also
use these parameters; updated forecast results can then be used to assess
changes in demand due to changes in rainfall and temperature.
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These types of planning models provide water supply managers with the
ability to evaluate alternatives and provide a basis for making decisions.
Once assessments are made and strategies (both adaptive and hardening)
identified and evaluated, decisions must be made. Risk-based decisionmaking is one approach that can be used to balance risks and costs and
incorporate the uncertainties associated climate change. Diversification of
water supplies can also occur through regional interconnections. However,
there are several issues associated with diversification of water supplies,
including energy consumption and conjunctive management of a multiple
source system, that will need to be addressed to balance multiple
environmental and climate change objectives.

Conjunctive Use of Water Supplies
Conjunctive groundwater/surface water use is a water supply strategy that
western states have practiced for decades. The concept of conjunctive use
applies in areas where multiple water sources are present and water
supplies have been or could be developed. Surface water supplies will
require adequate storage volumes for conjunctive use with groundwater
supplies. Conjunctive use provides diversity and flexibility of supply that
can improve resistance to droughts, balance climate impacts on source
availability, reduce over-use of a groundwater-only source of supply, and
improve water supply system reliability to meet demands. There may also
be opportunities to improve upon the manner by which a multiple source
water supply system is permitted by the WMDs to enhance the conjunctive
use aspects of the system and maximize multiple sources while still
meeting all rule criteria.

Sustainable Energy Development
The utilization of renewable or low-carbon footprint sources of power by
water and wastewater utilities is necessary in the future because most new
alternative water supply technologies involve the expenditure of larger
amounts of energy than older technologies. For example, the energy output
to treat fresh water using nanofiltration is about 3 kWh/1,000 gallons. The
treatment of brackish water from the Floridan aquifer using low-pressure
reverse osmosis (LPRO) uses about 5 kwh/1,000 gallons. Producing
freshwater from seawater utilizing high pressure reverse osmosis (RO)
requires the output of 15 kWh/1,000 gallons. If communities in Florida
decide to use seawater as a source of potable drinking water, the energy
required will be about five times that of a typical membrane plant.
Operating a 50 million gallons a day seawater treatment plant would
require at least 35 megawatts (MW) of power. Already Florida Power &
Light and other public and private electric utilities are looking to add
power in part because of the potential costs for water and wastewater
treatment. Treatment plants in Florida generally do not take advantage of
solar, methane or residual power producing options.
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To achieve sustainability, increasing our reliance on seawater RO will
require that major power plants produce their electricity largely from
“green energy” or non-carbon sources such as solar photovoltaics , solar
thermal, wind, geothermal, ocean current, or hydropower among others.
The energy requirements of seawater RO plants are so large that
development of sufficient renewable energy sources on-site is unlikely.
While major power companies in the state are retooling to develop lowcarbon footprint power plants, the solution for water and wastewater
utilities is to develop distributed sources of renewable energy as quickly as
possible. This may include a mix of solar, wind, small-scale hydropower,
tidal, as well as use of biogas (digester gas), landfill gas, and waste-toenergy power.

Adaptations to Address Infrastructure Issues
Sea level rise is the highest risk issue for much of the population of Florida
which is located in areas with elevation less than 20 feet above sea level.
Adaptation strategies to address sea level rise will be required in light of
global changes coupled with funding competition to protect/armor public
infrastructure. Strategies for infrastructure accommodation to adapt to
moderate increases in sea level rise may include:
• Relocation of wells.
• Regionalization of water supply utilities.
• Conversion to new water supplies such as desalination.
• Coastal armoring including lock and salinity structures.
• Artificial recharge scenarios.
• Transfer of resources between regions.

Issues for Further Consideration
Impacts should be expected to vary regionally, but in general, climate change
could result in increased demands on our infrastructure systems, both in terms
of O&M costs and the need for capital expenditures. Utilities and water
management districts will need to work together to develop the State’s risk
profile and develop mitigation and adaptation strategies.
A number of tools and outreach efforts can be adapted or created to foster the
consideration of climate change in planning for infrastructure sustainability
including advanced asset management; requirements of utilities to examine
their environmental footprints, and constantly work towards improvements in
environmental systems.
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The following outlines the regulatory actions and policy/ legislative
direction required to facilitate climate change adaptation in Florida with
respect to water supply sustainability.

Regulatory
The major concern for addressing impacts due to climate change from a
regulatory perspective is limited. USEPA (2008) identifies the
following goals for addressing climate change scenarios:
• Improve Energy Efficiency at Water Utilities.
• Implement the WaterSense Program.
USEPA will
continue its current efforts to implement the WaterSense
program and will incorporate educational information
about related reductions in energy use.
• Water Conservation and Management for Drinking Water
Systems. USEPA will explore opportunities with States
and drinking water systems to better address expected
impacts of climate change on water supply and water
usage rates through water conservation and water
resources management.
• Industrial Water Conservation, Reuse, and Recycling
Technology Transfer. The National Water Program will
identify industries and facilities that best maximize their
water efficiency and develop a technical guide for control
authorities and industry for promoting water minimization,
re-use, and recycling.
• Federal Agency Water Conservation Guidance. The
National Water Program will develop Water Efficiency
Implementation Guidance for all Federal agencies under
Executive Order 13423.
• Increase Watershed Sustainability and Resilience.
• Address Impacts of Climate Change on Potential
Contamination of Drinking Water Sources. The National
Water Program will evaluate, as part of the contaminant
occurrence analyses supporting the USEPA six year
review of drinking water standards and the contaminant
candidate list, the potential for projected climate change to
increase the nature and extent of contaminants in drinking
water supplies and systems.
• Assess Fresh Waterbody Spatial Changes Due to Climate
Change. In cooperation with the United States Geological
Survey, develop an assessment of the potential for change
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in the spatial characteristics of waters due to climate
change and issue a report describing findings.
• Better Assessment Science Integrating point & Non-point
Sources (BASINS) Climate Assessment Tool (CAT). The
Office of Water will develop training sessions in
Washington, DC, and selected Regions to assist USEPA,
State, Tribal, and other government staffs in using the
CAT element of the BASINS decision support tool.
• Evaluate Opportunities to Address Wet Weather/Climate
Impacts at Municipal and Industrial Operations.
• Implement the Sustainable Water Infrastructure Initiative
and Adapt Decision Support Tools to Include Climate
Change.
• Develop a Sustainability/Vulnerability Analysis Handbook
for Climate Change Impacts.
• Clarify Use of the Clean Water and Drinking Water State
Revolving Fund (SRF) to Support Adaptation to Climate
Change. Work with State partners to clarify what types of
climate change–related infrastructure expenditures are
eligible for SRF assistance.”
USEPA, FDEP and the WMDs would have primary responsibility to
implement strategies to address climate change. Water use permit
regulations in the state should be evaluated for improvements to
facilitate conjunctive use of groundwater and surface water sources.

Policy/Legislative
With regard to policy/legislative actions, directions to planning
agencies should be the major focus. Planning for climate impacts
should occur in five, 20 and at least 50 year intervals and be a
requirement of comprehensive plans for local government, regional
water supply plans of the WMDs and regional water supply plans for
regional water supply authorities. Ignoring climate change impacts is
not acceptable, but is common (according to Deyle et al 2007). If the
long-term sustainability of a program is not possible, short-term
development or investment should not be considered.
Policy
discussions aimed at balancing competing environmental and climate
change objectives need to occur. Currently, the push to develop energy
intensive alternate sources to meet environmental goals in west-central
Florida is in conflict with the state’s goal to reduce greenhouse gas
emissions.
Blanket policies or legislation about water supply options, should also
be avoided if possible as there are many possible solutions to solve
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water issues locally. For example, the use of horizontal wells to
capture water that otherwise runs to tide, is a prudent investment of
local dollars and should be acceptable, especially for small utilities on
the east coast near canals that otherwise drain the aquifer. Protocols
could be developed to permit water resource capture. Current
regulatory barriers should be removed to encourage such innovative
technologies. Much of the cost of local sources could be lessened with
the appropriate consideration of local solutions.
Blanket legislation to accomplish a given solution, that provides neither
funding nor access to a regional solution should be evaluated further.
Mandates from legislative directives are a cause for concern for county
and municipal governments who are under increasing pressures from
budget constraints. The outfall legislation is such an issue and a
solution is offered herein. Careful analysis of the likely impacts of
such decisions is needed as local funds will be limited due to
constitutional restrictions on property taxes, legislative limitations of
revenue raising potential, and limits on bonding capacity due to
affordability concerns.
Finally, preventative measures cost less than reactive measures. Hence,
pumping, piping, hardening and power grid reinforcement are needed.
Local utilities have invested millions to harden their systems, but the
water supplies remain vulnerable to the anticipated effects of future
climate change.
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Issue Definition
A key element of defining Florida's 2030 vision is "Utility/Water Management
Districts (WMD)/Florida Department of Environmental Protection (FDEP)
Partnership". Partnerships are essential to how these entities work together in
the planning, developing and operating public water supply facilities and
infrastructure.
As with any organization or process, the opportunity always exists to improve
its efficiency and effectiveness. Given the challenges inherent in meeting the
future water needs of a growing population within an environment of
constrained traditional supplies (fresh groundwater and surface water), Florida
must continue to seek better ways to communicate and collaborate in the
development of future water supplies. Better defined/adaptive roles and
responsibilities can create an effective structure for the implementation and
best management of our most precious natural resource - water.

Background
Past disputes over water, foreshadow the potential challenges that lie ahead in
meeting Florida's future water needs. Florida has experienced disputes this
past century regarding groundwater pumping and understands the animosity
created when pumping water from inland rural areas to neighboring coastal
cities and counties.
However, through Utility/WMD/FDEP partnership, the creation of multijurisdictional entities such as regional water supply authorities has helped
resolve many of these conflicts. Communication and collaboration, at a local
and State level has enabled the geographic expansion of water suppliers'
service areas and new/refined governance to help reach these regional
solutions.
Upcoming challenges can be better understood when considering that
development of traditional supplies, such as groundwater, has become
environmentally constrained causing a shift to alternative water supplies. With
these current limitations in mind, this chapter is focused on future water
resources beyond groundwater.
The public can more aptly understand how the withdrawal of water from a
river can affect others downstream. These impacts can reach beyond counties
and regions and transcend to interstate conflicts as seen recently between
Florida, Georgia and Alabama regarding Georgia's water take affecting flow in
the Chatahoochee River. Therefore, surface water supply development will
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involve increased public awareness, multiple utilities and overlapping WMD
and County boundaries as has recently occurred regarding potential use of the
Kissimmee River. This case exemplifies the need for more collaboration
between the utilities that compete for limited available fresh water supplies,
FDEP and the WMDs. It is also important to note that other fresh water supply
users and stakeholders such as agricultural users will be stakeholders with the
regulatory agencies for many of the same future fresh water supplies.
In order to fully comprehend and evaluate relationships between these entities,
it is important to first understand each entity's current role as related to water
supply development and management.

Utilities
Drinking water supply utilities (Utilities) can be either private or
publicly owned in the form of various governance structures. Private
companies are involved in water supply development through
consulting companies that provide engineering expertise during various
stages of project development - design, construction and operation. In
addition, private contractors have traditionally constructed facilities for
utilities. In some cases private companies also provide operating
services which have created some controversy since the public often
perceives private entities as prioritizing profit over quality. Public
utilities consist of local utilities that, in most instances, operate under
the governance of counties or municipalities under the responsibility of
local elected officials. Florida (via Chapter 373 of Florida Statutes) has
created opportunities for public regional water supply authorities to act
as wholesale water providers within a designated region. The regional
water supply structure has proven to be very effective in resolving
water policy conflicts; one such example is Tampa Bay Water.
As related to the development of water supply and infrastructure needs,
both current and future, the responsibilities of all Utilities, whether
public or private, involve similar activities. Utilities must start by
providing their customers with adequate supply and infrastructure
facilities to meet all current and short term demand by utilizing Best
Management Practices. The use of Best Management Practices in the
operation and maintenance of existing facilities allow these facilities to
extend their useful life and meet their original intended use for as long
as possible. Regarding future supply and infrastructure needs, it is the
Utility’s responsibility to adequately plan for both short-term and longterm demands, find and develop supply sources and alternative sources
to meet these plans, secure funding to support the projects that will
meet the short and long-term planning horizons, and finally implement
the projects to stay ahead of the demand projections.
This
implementation process involves time scheduling, funding, planning,
design, permitting, property acquisition, construction and
commissioning of facilities.
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As part of the planning, funding and permitting process, Utilities must
develop the necessary relationships and partnerships with Federal,
State, District or Local regulatory agencies. One or more of these
agencies are needed at almost every stage of the planning, funding and
development of any supply or infrastructure project. As present and
future water supply demands are assessed locally by utilities and local
governments, it is important that those projections are adequately
communicated to their respective WMD in order for them to assess the
projected future water demands on a regional basis.
The FDEP has defined a public water system as one that provides water
to 25 or more people for at least 60 days each year or serves 15 or more
service connections. Very small water systems which provide water for
public consumption, but which do not fall under the above definition,
are regulated by the Florida Department of Health (FDOH) and the
county health departments. Bottled water and water vending machines
are regulated by the Florida Department of Agriculture and Consumer
Services (DACS), Division of Food Safety. Water wells, both public
and private, and the quantities of water that may be extracted, are
regulated
by
the
WMDs
(FDEP
WEB
PAGE
http://www.dep.state.fl.us/water/ drinkingwater/).

The Florida Department of Environmental Protection
(FDEP)
The FDEP is primarily responsible for implementing the Florida Safe
Drinking Water Act (FSDWA) that requires public water systems to
adhere to specific water quality monitoring criteria, reporting and
record-keeping, operational and maintenance, construction, permitting,
and public notification requirements. The FDOH has been delegated
responsibility for the FSDWA program in nine of Florida’s largest
counties (Volusia, Palm Beach, Broward, Miami-Dade, Lee, Sarasota,
Manatee, Hillsborough, and Polk). The FDOH furthermore provides
laboratory support for the FSDWA program through the
implementation of the state’s laboratory certification program, and also
has five laboratories (Central lab in Jacksonville, and regional labs in
Pensacola, Tampa, Miami-Dade, and Lantana) that conduct analyses
for chemical and microbiological contaminants in drinking water. The
FDEP also has a role in the permitting of other water supply projects
including aquifer storage and recovery well projects, reclaimed water
projects and concentrate discharges for desalination projects.
FDEP also has primary responsibility for adopting drinking water,
ground and surface water quality standards which establish thresholds
for contaminants and ecological conditions to assure that public health
and aquatic life are protected. Florida’s surface water quality standards
include a classification system of designated or beneficial uses to be
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protected—such as drinking water supply, shellfish harvesting,
swimming and recreation, aquatic habitat for fish and wildlife, or
agricultural supply—limits on pollutants, and mechanisms to
implement these requirements.

The Water Management Districts
The five WMDs (Northwest Florida, Suwannee River, St. Johns River,
Southwest Florida and South Florida) are responsible for managing the
water resources within their respective jurisdictions (see Figure 10-1).
WMD responsibilities include water supply planning, water resource
development, water use and environmental resource permitting, and in
some cases, various funding initiatives that encourage the use of
alternative water supplies. FDEP provides general oversight of the
WMDs primarily through the Water Resource Implementation Rule
that provides goals, objectives, and guidance for the development and
review of programs, rules, and plans relating to water resources.

Figure 10-1 – Water Management Districts within the State of Florida (SWFWMD)

The Florida Water Resources Act, Chapter 373 of the Florida Statutes,
combines the best principles of eastern (primarily riparian) and western
(prior appropriation) United States water law, and provides a
comprehensive state water policy. Chapter 373 establishes the five
water management districts as they exist today. The WMD boundaries
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were established based on surface water hydrologic basins. Of
particular significance, Chapter 373 establishes very clearly that
Florida’s water resources belong to the people of the state, and should
be managed on a regional basis by appointed, rather than elected
boards.
In crafting Chapter 373, legislators recognized the importance of
managing water on a regional basis to avoid local conflicts and
parochialism in managing water resources. Chapter 373.217 declares
that the intent of the Legislature was to provide for preemptive
regulation of water use to the FDEP and the WMDs. As partnerships
are developed among the WMDs, Utilities, and FDEP, particularly with
respect to regulation, it is important to recognize the WMDs’
responsibility and authority, and to be cognizant of the Legislature’s
intent.

Issue Criticality for Water Supply
The relationship between the Utilities/WMDs/FDEP is vital to the future of
Florida's water supply. This issue is interrelated to the other eight issues being
studied as part of the Florida 2030 initiative as they are all components of the
water supply development process. The development of new water supplies
will require enhanced partnership for the following reasons:
•

Tax reform challenges will create more competition for public funds to
offset the capital cost of alternative water supply projects. More
collaboration can enhance the ability to properly allocate water supply
project funding.

•

Future water supplies will likely impact stakeholders that cross Utility
jurisdictions and even WMDs and may be in conflict with the needs of
non-potable users such as the agricultural industry.

•

Need to develop a diversity of sources that takes advantage of Florida's
climate variation.

•

Communication early in the planning phases among all stakeholders
can help identify fatal flaws in proposed multi-jurisdictional projects to
avoid excessive time and financial losses.

•

Enhanced communication can help utilities learn from the experiences
of others in the development of alternative water supply projects.

In the absence of enhanced partnerships, potential consequences include:
•

Inability to properly sequence the more cost effective and
environmentally sound water supply projects.

•

Greater legal costs required to settle disputes related to water use
permit issuances.
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•

Delays in developing timely new water supply projects which can lead
to water supply shortages and greater project costs.

•

Ineffective communication between subject entities which can
constrain future collaborative efforts.

Florida 2030 Vision
The Florida 2030 Vision must seek to achieve the most efficient and effective
allocation and coordination of government responsibilities for the future.
Inefficiency resulting from duplication of permitting should be eliminated
where appropriate, including water supply, water quality and water quantity
permitting functions. As water supply issues and challenges change,
government must also change to better manage public funds and resources.
It is important to study the current allocation of subject entity responsibilities
and explore options that may improve the ability to select and implement the
most environmentally sound and cost effective water supply options for the
future. Partnerships among Utilities/WMDs/FDEP are essential to realizing
these goals. There are three key components of effective partnerships:
communication, consistency (where appropriate) and collaboration. The
subsequent discussion topics in this chapter will identify opportunities to
enhance partnership through these areas. This vision is represented below in
Figure 10-2.
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Figure 10-2 – Partnership Vision Equation

Future relationships should allow for easier evaluation of inter-District projects
and encourage the development of regional or watershed-based solutions to
local water supply problems such that sufficient water be made available for all
existing and future reasonable-beneficial uses and the natural systems, and that
the adverse effects of competition for water supplies be avoided.

Options to Achieve Florida 2030 Vision
The following opportunities have been identified as alternatives for
consideration that could improve the partnerships between utilities, WMDs and
the FDEP.

Adoption of Regulatory/ Permitting Requirements for
Water Resource Projects (Consistency)
In order to develop a consistent protocol for the adoption and
implementation of Florida’s statutes and rules as they apply to water
resource
management,
an
enhanced
level
of
communication/coordination must be established by the regulatory
entities involved in the review and oversight of specific projects. It
should be noted that flexibility must be included to address site-specific
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circumstances and a "one size fits all" approach does not necessarily
work for water supply development. However, a certain degree of
consistency can help improve the way in which regulatory/permitting is
managed in Florida.
Since most water resource projects involve one of the five WMDs, a
framework needs to be set-up to coordinate water resource management
activities statewide among the five WMD offices. As we’ve realized,
water resource management goes beyond the boundaries of the
respective WMDs, so there needs to be active coordination of
regulatory activities between them to enhance the potential for
achievement and optimization of regional and statewide water
management goals.
Once there is a general understanding of regional water management
goals, local governments, land use planners and non-potable users need
to also be apprised of those goals and work as partners in achieving
them. Active communication/coordination between local governments
and the WMDs, and an enhanced understanding of regulatory
constraints as it affects Florida’s groundwater and surface water
supplies will ultimately have a major impact in streamlining the
regulatory/permitting requirements. This would include conservation,
reuse, consumptive use, wastewater treatment and disposal, and water
treatment options, including required infrastructure.
Since Florida’s economy also depends upon agriculture, effective water
resource management must also include the Florida Department of
Agriculture and Consumer Services (FDACS), and its stakeholders.
Effective water management is an important and functional component
of agriculture; therefore regulatory/permitting issues involving
agricultural projects must also be incorporated into Florida’s water
management structure. Effective management of water and wastewater
at agricultural facilities can only be enhanced by building an
established system to coordinate the management of existing and
proposed agricultural activities by state and local governments, and
interested stakeholders. This would include the FDEP, FDACS, and
the WMDs.
In addressing present and emerging water quality issues as they affect
Florida’s drinking water supplies, the FDOH and the FDEP are the
primary state agencies involved in addressing regulatory/permitting
issues. To enhance the present system that has been established
between FDOH and FDEP, and to effectively implement federal and
state laws and rules that affect public drinking water systems,
communication/coordination with local governments and affected
public water systems must also be enhanced. The FDEP does involve
stakeholders when it develops and adopts drinking water system rules,
however an educational component could be added to assist public
water systems in complying with those rules. The issuance of permits
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for specific projects often involves both state and local governments
and their respective rules. This tends to complicate the goal of
achieving compliance with those rules and receiving approval of given
water resource projects. Additionally, many local governments require
additional reviews and required permit fees for these projects. It should
be emphasized that local governments should not duplicate the efforts
of state agencies in the regulation of Florida’s water resources. This
complicates government regulation and wastes tax dollars.
It is important that local governments and stakeholders have a good
understanding of Florida’s requirements as they relate to the
management of drinking water, wastewater, reclaimed water, surface
waters and storm water. By enhancing local / state coordination of
water related projects, Florida can also improve the consistency in the
development and subsequent compliance with water/wastewater
regulations and better manage the state’s water resources.

Resource Assessment (Consistency)
Florida has over 52,000 miles of rivers and streams, nearly 800 lakes,
4,500 square miles of estuaries, and more than 700 springs.
A wide variety of stakeholders collect and analyze information on
water quality and quantity from these resources for their specific needs.
Since the needs of each entity differs, the data collection and analytical
efforts are often not coordinated among those who could benefit from
the information..
Coordination in data collection and analysis for similar purposes would
allow for maximum leverage of limited funds. Such coordination
would allow the information collected and analyzed to be readily
accessible, retrievable, and useable (reliable and valid) by all.
Given the enormity of the water resources and the numerous entities
involved such coordination should occur on a watershed basis. A
comprehensive watershed management strategy would view the state
based on its natural boundaries, like river and estuary basins, rather
than political boundaries. These naturally bounded areas (29 basins or
watersheds) have been organized by FDEP into five basin “groups”
(see Figure 10-3 below).
All entities are encouraged to coordinate their data collection efforts
with the FDEP’s Integrated Water Resource Monitoring Network to
provide scientifically defensible, statewide data and information on the
important chemical, physical, and pertinent biological characteristics of
water for the major surface water bodies, the major aquifer systems,
and the coastal waters of the state. The information generated by the
integrated network can be used for reporting and advising relevant
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entities on the status and trends of Florida’s water quality and available
quantities.

Figure 10- 3. – Florida Basin Rotation Map

Communication Enhancement (Communication,
Consistency, Collaboration)
Of the three C’s of water stakeholder partnerships, communication is
the cornerstone. Achieving and then maintaining consistency in the
dynamic water environment requires frequent dialogue at all levels.
Similarly, collaborative efforts among water stakeholders are both
identified and implemented through effective communication.
Developing an effective sustainable communication plan among water
stakeholders is an important element of Florida 2030.
The
communication plan must address two primary modes of
communication: Proactive and Reactive. Proactive communication
addresses known issues and trends through regularly scheduled
meetings, conferences, calls, newsletters, etc. Whereas, reactive
communication addresses singular issues requiring decision or action.

118

Partnerships

The WMDs and FDEP currently have an effective communication
forum in place to discuss consistency in rule interpretation and
application. An Operating Agreement exists between the WMDs and
the FDEP to implement Part IV of Chapter 373, the Environmental
Resource Permitting (ERP) Program. This operating agreement was
developed to define responsibilities among the agencies, since the
implementation of Part IV is a shared responsibility between the
WMDs and FDEP. Included in the Operating Agreement is the
establishment of an “Interagency Committee” which meets at least
twice per year to coordinate and communicate regarding a number of
issues, which are defined in the Operating Agreement. Generally, the
purpose of the meetings is to promote consistent interpretation and
application of ERP rule criteria, to develop a statewide data set and data
exchange methodology, and to discuss proposed amendments to ERP
rules. This committee has been expanded to include one day for ERP
collaboration and a second day for Water Use Permitting (WUP)
collaboration. The WUP meetings generally focus on consistency in
implementation of Part II of chapter 373 and include discussions on
current rulemaking activities, proposed or pending legislative issues,
and topics similar in nature to those included in the Operating
Agreement. The Chairman and Executive Director of each WMD and
the Secretary of the FDEP also meet periodically to discuss statewide
issues and promote consistency.
Figure 10-4 outlines the framework for a proposed water stakeholder
communication plan. The plan includes elements currently utilized and
found to be effective, including annual meetings of WMDs, FDEP,
FDOH; water utility council activities; Florida Section American Water
Works Association (FSAWWA) Fall Conference, Florida Water
Resources Conference (FWRC), and other conferences. To enhance
communication, several new activities are proposed:
Periodic/As-needed meetings of an informal nature among key
staff of adjoining WMDs, FDEP, and FDOH Districts.
Consistency and collaboration state-wide are important;
however, the greatest potential for realizing immediate benefits
may need to occur at the regional level. As such, the
communication plan includes periodic meetings of staff from
adjoining districts.
Since many current issues involve
groundwater sustainability issues, one suggestion is to establish
regional work groups based on groundwater basin boundaries
rather than surface water basin boundaries as the districts are
currently defined.
One example of a similar process is the establishment of the
Central Florida Coordination Area (CFCA). In 2006, the St.
Johns, South and Southwest Florida Water Management
Districts each concluded, through detailed water supply
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planning and individual permit actions, that the growth in public
water supply over the next 20 years in central Florida from
traditional groundwater sources is not sustainable.
The
Executive Directors of these WMDs directed staff to develop
better mechanisms for formal coordination and communication
in the area of central Florida where the boundaries of the
WMDs come together. This effort was initiated because of the
increasing frequency and complexity of issues in each WMD
related to the sustainability of traditional groundwater resources
to meet current and future demands and the simple fact that
actions in one WMD can impact water resources and water
users throughout the area. Through this effort, an action plan
was organized into three primary work groups, representing
regulation, planning, and computer modeling and tools which is
an ongoing process.
Since groundwater and surface water (for example) are
managed by different branches or divisions within these
organizations, it will be important to align topics with the
appropriate staff persons during meetings on specific topics. It
may also be appropriate to involve affected local governments,
agricultural stakeholders, FDACS etc. in certain meetings
depending on the meeting topic and region. This work group
will also need to consider interrelationships between
groundwater and surface water systems.
Water stakeholder technical sessions at FSAWWA Fall
Conference. and FWRC.
To promote dissemination of
information and outreach, dedicated technical sessions will be
organized at the FSAWWA Fall Conference and FWRC. In
addition, partnership round tables will be organized at each to
promote exchange of ideas and extended interaction.
Annual Regional Partnership workshops will be organized
using the regional structure of FSAWWA. FSAWWA will
support regional chairs in developing annual workshops
throughout the state with a focus on promoting partnership
among neighboring utilities.
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Figure 10-4 Florida 2030 Water Stakeholder Communication Plan Framework
Agency

Communication Forum

Water Management Districts
(WMDs)

Annual WMD Conference
Periodic WMD boundary meetings

FDEP/FDOH

Annual FDEP/FDOH Conference
Periodic FDEP/FDOH Boundary Meetings

Utilities

FSAWWA Fall Conference, FWRC
Utility Council Activities
FSAWWA Legislative Day

Interagency

Water Stakeholder Technical sessions and roundtables at
FWRC and FSAWWA Fall Conference, FWRC
Informal Communication among staff
Annual Regional Stakeholder Workshop

It is somewhat obvious that additional communication would be helpful
in avoiding or resolving interstate disputes regarding water supply.
Stakeholder meetings could be held on an annual basis to create
dialogue and information exchange to address water resource
constraints and potential solutions.
These meetings of water
professionals and other key stakeholders would not only help each
party better understand the other's issues but through collaboration,
develop effective alternative solutions to these problems. However, a
disadvantage would be to include entities on issues in which they do
not have a stakeholder interest. Expanding the number of entities
involved in meetings also tends to curtail the level of participation
during those meetings and can also lead to difficulty in maintaining
focus. It may also be helpful for utilities to conduct annual meetings to
discuss water issues and invite the Florida Legislature and regulatory
agencies to discuss concerns and potential solutions.

Funding Allocations (Communication, Consistency,
Collaboration)
Utilities, both public and private, use similar sources of funding to
address their current short term and future long term supply and
infrastructure funding requirements. Most Utilities set aside a portion
of their year-to-year operating budget as a form of facility depreciation
to “fund” renewal and replacement of existing facilities. Another
internal source of funds can be the Utility’s connection fees or impact
fees charged to support essential infrastructure. Also available to most
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Utilities is their ability to secure revenue bonds to help cover capital
improvements.
To assist in offsetting the high cost of capital improvements, fund
studies, provide an incentive to seek out alternative supply or
innovative technologies, many government sources are also available to
large and small Utilities. Some of these funding sources come in the
form of WMD matching funds or outright grants, use of the State
Revolving Fund [low interest rate funds], USEPA grants [federally
appropriated], U.S. Army Corps of Engineering matching funds, as
well as specific project funding thru state legislative bills. The Florida
Legislature, FDEP and the WMDs previously have done a good job of
incenting utilities to develop alternative water supply projects via
provision of co-funding opportunities. However, due to the economics,
funding assistance is very limited today.
One example of legislative interest in a specific geographic area
experiencing water resource problems is the Southern Water Use
Caution Area (SWUCA) within the Southwest Florida Water
Management District (SWFWMD).
The SWUCA is an area
encompassing 5,100 square miles in all or parts of eight counties in the
west-central portion of SWFWMD’s service area. It includes all of
Manatee, Sarasota, Hardee and DeSoto counties and portions of
Hillsborough, Charlotte, Polk and Highlands counties. Water resource
concerns associated with the SWUCA involve declining lake levels
along the Highlands Ridge and advancing coastal saltwater intrusion in
the Floridan aquifer. The West-Central Florida Water Restoration
Action Plan (WRAP) Plan outlines SWFWMD’s strategy for ensuring
that adequate water supplies are available to meet growing demands,
while at the same time protecting and restoring the water and related
natural resources of the area. The WRAP prescribes the measures to
implement the SWUCA Recovery Strategy and quantifies the monies
needed, making it easier for SWFWMD to obtain funding for the
initiative from state and federal sources. Since FY 2007, the
Legislature has made available $15,050,000 for the WRAP program
with the majority of the money ($15,000,000) provided in FY 2008.
SWFWMD has allocated this funding to eligible water supply and
resource development projects.
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FL 2030 – Collaboration – Funding Sources
Local Utility
 Revenues from Existing Rates
 Revenues from Future Rate
Increases
 Contributions in Aid of
Construction
 Impact & Tap Fees
 Lines of Credit
 Investment Income
 Revenue Bonds
 Private Activity Bonds
 Non-Recourse Financing



Florida Department of Community
Affairs – Florida Communities
Trust



Governor’s Office of Tourism,
Trade and Economic Development



Florida Legislative Actions



Community Development Block
Grant Program (Regional Planning
Council)



US Environmental Protection
Agency Grants



Florida Water Management
Districts – Matching Funds



US Department of Agriculture –
Rural Development Program



Florida State Revolving Fund



US Corps of Engineers – Matching
Funds



Figure 10-5 – Various Funding Sources for Water Supply Projects

As seen in Figure 10-5, there can be the potential for a wide and
varying array of potential funding sources. Coordinating, managing,
requesting and tracking these funding sources is a daunting task for
even the most sophisticated water resources utility. One of the many
challenges is to suggest both short term and long term ideas for
consideration to ease this task.

Water Supply Planning (Consistency, Communication
and Collaboration)
Water supply planning is critical to the health of our natural resources
and the ability of our regions to sustain projected growth. A robust
water supply planning process, including communications between
planners, resource managers, regulatory agencies, and water suppliers
is critical to protection of our resources and insuring clean, reliable
supplies for existing and future residents. A new water supply project
usually takes 7 to 10 years to complete – and it all begins with the
planning process.
Improvements in the process could yield more reliable supplies, fewer
disputes over access/control of the resources, better resource
management opportunities, all with favorable cost implications.
The water supply planning process has improved considerably in the
past few years. In areas where resources issues have been identified,
the WMD’s must develop and update a water supply plan on a 5-year
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interval. Within 18 months of the WMDs adopting the water supply
plan, local governments must develop or update a 10-year water supply
work plan, for submittal to the Department of Community Affairs
(DCA). The plan must include demand projections, water supply
project lists, and project funding sources, to meet those needs.
The implementation of this process and successful outcomes at the
local level however are still in question. Improved communications,
coordination and understanding between the DCA, regulatory agencies,
FDACS, agriculture, other industries and local public water suppliers
would benefit the resource and the public.
The Florida 2030 vision should include the following water supply
planning efforts:
• More robust and interconnected planning efforts on a
regional and local level (improved inter-agency
coordination and communication).
• Focus on resource management and cost economies
associated with regional supply development.
• Consider extending the planning horizon beyond 20-years
on a regional basis. This issue could be discussed at state
and regional meetings to see if the current 20 year planning
horizon is appropriate.
• Recognize and accept that there will often be differences
between large regional, and local scale plans (yields and
project details for example) for a particular resource, and
that these are often attributable to scale differences,
differing methodologies, etc. Regional plans should be
established first to better assess whether the local plans are
within planned water allocations.

Advantages and Disadvantages
Figure 10-6 depicts alternative measures that could be taken to enhance
our water supply planning process along with associated advantages
and disadvantages:
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Figure 10 -6 Advantages and Disadvantages
Option

Advantages

Disadvantages

More Robust Planning
Effort

Better communications
Improved supply
availability
Preserves resources
Minimizes water-wars
Local Governemnt.
commitment

More time & manpower
May involve more
regulation & bureaucracy

Focus on Resource
Management & Regional
Supply Development

Better control and
management of resources
More reliable supply
system
Funding focus for state,
regional and local dollars
Fewer entities involved /
simplified system

Reduction in “local
control” of supplies and
water costs
Small source viability
(financially)
Local concerns about
regional supply
development within their
jurisdiction

Extend regional planning
horizon beyond 20 years

Better focus on the bigpicture and long-term
resource management
May identify a
sustainability threshold
Integrates with basin
management initiatives

Higher uncertainty
May not coincide with
other local planning
horizons (roads, schools,
etc)

Recognize and accept
that there will be
differences between
regional and local scale
plans.

Better understanding
between regional
agencies and local
suppliers
Promotes idea exchanges
and sharing of technical
resources
May reduce permitting
timeframes

Requires commonly
understood explanation of
the cause of differences.

Issues for Further Consideration
• WMDs should evaluate the appropriateness of the current 20-year
planning horizon for water supply and consider whether extending
the planning period is appropriate. This process should include
involvement from the Water DCA, FDEP, FDOH, FDACS and
utility stakeholders.
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• WMDs should lead in the establishment of annual meetings within
each WMD to include participation of all key stakeholders as
identified below.
Policy decisions involving water supply
planning could be enacted by the WMDs, FDEP, DCA and
FDACS. For the efforts rooted in resource management, the Water
Management District and FDEP should lead. For the more robust
planning efforts the DCA should lead.
• Utilities should consider having annual meetings to discuss water
issues and invite water managers/key stakeholders to discuss
concerns and solutions.
• Periodic/As-needed meetings of an informal nature among key
staff of adjoining WMDs and FDEP/FDOH Districts to discuss
boundary issues.
• Set up a task force of water supply regulation and utility
representatives to develop statewide standards/rules for water
supply development and operation and also have the task force
identify unnecessary redundant state and local regulations that
involves water supply development and operations.
• A statewide review of the 10-year water supply work plans should
be completed in order to evaluate the first step in the existing
process. In conjunction with that, an annual review of progress on
each identified project should be conducted by a multi-agency
team to insure that projects are being implemented in accordance
with the plans.
• Establish a clearinghouse agency for all environmental data within
each watershed and easy access to the data after the data has been
reviewed and approved for quality control purposes.
• Utilities should consider having annual meetings with the Florida
Legislature to discuss water issues and invite water
managers/other stakeholders to discuss concerns and solutions.
• Establish a State Funding Coordination team that would cross
WMD and local boundaries to study all non-utility funding
sources inside the state and recommend coordination improvement
alternatives.
• An additional water supply and demand component that should be
incorporated within the scope of the WMD’s responsibilities is an
enhanced coordination with agricultural establishments within a
given region to assess the projected future water demands of
agricultural operations. Florida’s agricultural operations have a
significant impact upon the state’s water resources. The impact
and its effects are realized through changes noted in both water
quality and water quantity within a given area. Water quality
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issues can be managed through an assertive best management
practices program for handling fertilizers, pesticides, and animal
wastes by the FDEP.
• Identify new planning horizon after a thorough review by DCA
with participation from FDEP, FDOH, WMDs, FDACS, and local
governments/utilities and enact rule changes to implement.
• Complete development of standard regulations (where
appropriate) for enforcement throughout State by all WMDs.
• Improve permitting efficiencies by eliminating redundant
local/state regulations that involves water supply development and
operations.
• Progress tracking of project implementation by multi-agency
team.
• WMDs and FDEP identify opportunities for establishment of
additional multi-jurisdictional utility arrangements or water supply
authorities.
• WMDs develop tools such as demand projection models and
groundwater models that can be used by Utilities and other water
use applicants to help streamline the regulatory process.
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Governance / Funding
Issue Definition
It is now clear that the inexpensive groundwater the State has traditionally
relied on as a primary source of water to meet its water supply needs (i.e.
public supply, agricultural irrigation, industrial uses, and commercial uses) will
not be adequate to meet all the future water supply needs of significant areas of
peninsular Florida. Florida’s water supply needs in these areas will be met
only by: (1) decreasing demand through increased conservation, (2) increasing
the reuse of reclaimed wastewater, and (3) increasing the supply of water from
alternative water sources, such as surface water and desalination. Due to the
high costs of developing alternative water supplies, there is increasing need for
local governments and others to work together on a regional basis. While there
are currently a limited number of regional water supply authorities in the State,
there will need to be many more multi-jurisdictional water supply entities to
ensure the future construction of the alternative water supply projects
necessary to meet the State’s future water supply needs.
With regard to funding, the majority of costs for the construction and operation
of future alternative water supply projects will be borne by the end user of the
water - the rate payer. Nevertheless, funding assistance from the State and
water management districts (WMD) is needed to provide start-up capital for
the creation of multi-jurisdictional water supply entities and to offset the costs
for the construction of alternative water supply projects.
Because the need to address water supply issues crosses not only municipal
boundaries but also county boundaries, for purposes of this chapter, the term
“multi-jurisdictional water supply entities” will be used to refer to multi-county
water supply entities. The term is intended to include not only regional water
supply authorities but any other entity created by two or more local
governments (i.e. cities, counties, special districts, etc.) coming together to
address their water supply problems.
There is a growing consensus among those in Florida who are knowledgeable
about issues relating to water supply that while the existing statutory
governance structures have served the state well to date, they may not be
adequate to fully implement the current state water policy of promoting “the
availability of sufficient water for all existing and future reasonable-beneficial
uses and natural systems.” The significant limitations on groundwater
withdrawals in central, southeast, southwest, and parts of northeast Florida
have served to highlight potential shortcomings of the existing governance
structures.
There is also a growing awareness that Florida may not have a water shortage
problem so much as it has a storage and distribution problem. Water is often
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not where it needs to be when it needs to be there. Therefore, the issue of the
storage and distribution of water over broader geographic areas of the State
must be considered.
It is possible that additional steps – beyond those provided in our current water
supply governance structures - will need to be taken to ensure that there will be
adequate planning to meet Florida’s future water supply needs. These plans
should include the construction and operation of the infrastructure to provide
water storage and the distribution of water supplies across not only county
boundaries but also WMD boundaries. If the current governance structures are
not adequate to implement the State water policy, then the creation of some
type of state-level entity may be needed.

Background
The governance structures created to implement the state’s water policy have
evolved over time. Though the Legislature has given the Florida Department
of Environmental Protection (FDEP) general responsibility to implement the
state’s water policy, it was envisioned that the vast majority of that
responsibility would be delegated to the WMDs. 29 Nevertheless the FDEP is
still charged with exercising “general supervisory authority over the WMDs”
and has been given the authority to “exercise any power herein authorized to
be exercised by a WMD." 30
With the passage of the Florida Water Resources Act of 1972 (Act), the five
WMDs were created throughout the State. In addition to their flood control
responsibilities, the WMDs were given statutory authority to regulate well
construction, the consumptive use of water, and the management and storage
of surface waters. Over the following years, much of the focus of the WMDs
changed from their flood control responsibilities to their regulatory
responsibilities. In 1997, the WMDs were given additional responsibilities for
water supply planning - on a district–wide and regional basis. Finally, in 2005,
the WMDs were given a significant role in providing funding assistance for the
development of alternative water supply projects.
This general background raises questions with regard to both regional
governance and funding and the broader questions of state-level governance
and funding. Because the largest projected increases in water use are for
public supply, and this user group is the one best positioned to develop
alternative water supplies, the following discussion of governance structures is
focused primarily on those structures needed to provide water for public
supply.
Further background on regional governance and funding and state-level
governance and funding is provided below.

29
30

Subsections 373.016(5) and 373.026,(7), Fla. Stat.
Subsection 373.026(7), Fla. Stat.
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Regional Governance
Under Chapter 373, Florida Statutes, counties, municipalities and
special districts are encouraged to create “regional water supply
authorities” and other types of “multi-jurisdictional water supply
entities” in order to develop alternative water supply projects. 31 Section
373.1962, Florida Statutes, provides for the creation of “regional water
supply authorities” by interlocal agreement between counties,
municipalities, or special districts “for the purpose of developing,
recovering, storing, and supplying water for county or municipal
purposes in such a manner as will give priority to reducing adverse
environmental effects of excessive or improper withdrawals of water
from concentrated areas.” Regional water supply authorities are
provided specific statutory powers and duties. 32 An inter-local
agreement creating a regional water supply authority must be approved
by the Secretary of the FDEP.
A “multijurisdictional water supply entity” is defined by statute as “two
or more water utilities or local governments that have organized into a
larger entity, or entered into an interlocal agreement or contract, for
the purpose of more efficiently pursuing water supply development or
alternative water supply development projects listed pursuant to a
regional water supply plan.” 33
Cooperation between counties and municipalities is seen as necessary
for the “development of county-wide and multi-county alternative water
supply projects that allow for necessary economies of scale and
efficiencies to be achieved in order to accelerate the development of
new, dependable, sustainable alternative water supplies.” 34 Due to the
high costs of developing alternative water supplies, there is increasing
need for local governments and others (cities, counties, special districts,
etc.) to work together on a regional basis to develop these supplies.
There are numerous impediments to the timely implementation of any
alternative water supply project, including project feasibility, high
construction and operating costs, permitting, and local politics.
However, the first step is the identification of the entities willing to step
forward to fund, build, and operate the project. Key to this step is the
creation of some type of “multi-jurisdictional water supply entity,” that
among other things, will allocate the costs of the project among the
local project participants, determine the responsibilities for the
construction and operation of the project, determine the allocation of
quantities of water from the project to each participant, and establish
the rates to be charged to those receiving the water. Naturally,
31

Paragraph 373.196(1)(c), Fla. Stat.
Subsection 373.1962(2), Fla. Stat.
33
Subsection 373.016(12), Fla. Stat.
34
Paragraph 373.196(1)(e), Fla. Stat.
32
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questions arise as to the precise nature of the governance structure of
the water supply entity. Is there one model that is preferable, or are
there many different types of arrangements that can work? The various
governance options for such water supply entities will be examined
later in this Chapter.

Regional Funding
Chapter 373, Florida Statutes, currently provides for funding assistance
to those entities that seek to develop water supply projects and
alternative water supply projects. Specifically, the law requires that
certain water supply development projects be entitled to priority state
or WMD funding assistance if the project supports establishment of a
dependable, sustainable supply of water which is not otherwise
financially feasible, or if it provides substantial environmental benefits
by preventing or limiting adverse water resource impacts, or if the
project significantly implements reuse, storage, recharge, or
conservation of water. 35
In 2005 the Legislature, recognizing the need for the development of
additional alternative water supplies, created the Water Protection and
Sustainability Program and Trust Fund under Senate Bill 444. The
Trust Fund is to be funded with revenues from documentary stamps and
is to provide money “for the purpose of providing funding assistance
for the development of alternative water supplies under the Water
Protection and Sustainability Program.” 36 These funds are to be used
to supplement other funding sources in the development of alternative
water supplies. The statute sets forth a process through which WMDs
determine those projects which are to be selected for financial
assistance, and establishes certain factors that the WMDs must use to
select projects for funding assistance. Each WMD is to report annually
to the Legislature and the Governor describing all alternative water
supply projects funded and the quantity of water created as a result of
those projects.
A total of $160 million was available statewide for the development of
alternative water supplies in FY 2005 – 2006 and 2006-2007 through
the Water Protection and Sustainability Program. 37 While this amount
of money is not insignificant, it compares to an estimated $2.5 billion
as the amount of money needed to develop the alternative water supply
projects identified during that period. In FY 2007-2008, the funding
for alternative water supply projects was $60 million and for FY 2008-

35

Subsection 373.0831(4), Fla. Stat.
Subsection 373.1961(3), Fla. Stat.
37
Annual Status Report on Regional Water Supply Planning, March 2007, Florida Department of
Environmental Protection
36
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2009 it was only $7.7 million. For FY 2009-2010, no funds were
available.

State-level Governance
In Chapter 373, Florida Statutes, Florida has a process in place to
address water supply planning at a WMD and regional level. However,
in spite of this process, large areas of central, southeast, and northeast
Florida are on notice that they will not be able to rely on groundwater
withdrawals to meet all their future water supply needs. These
limitations on groundwater withdrawals are in addition to limitations
already in place in portions of southwest Florida.
Under current law, the WMDs have the responsibility to implement
legislative water supply policy. They also have the responsibility to
conduct water supply planning at the district and regional level. In
addition, they have the responsibility to provide funding assistance for
the development of alternative water supply projects. All these
responsibilities are carried out while at the same time the WMDs are
charged with the responsibility to regulate the withdrawals of water
from surface and groundwater sources.
In addition to all the above responsibilities, the WMDs have the
authority to construct and operate water production facilities.
Specifically, WMDs have the “power and duty” to “construct, operate
and maintain water production and transmission facilities for the
purpose
of
supplying
water
to
counties,
municipalities...multijurisdictional water supply entities, or regional
water supply authorities.” 38
However, for a variety of reasons, no
WMD has chosen to exercise this statutory authority. It appears that it
may now be time to consider the exercise of this authority – and, if
necessary, by a state-level entity.
The current governance structure causes local governments to produce
potable water supplies from localized wellfields to be distributed
through localized distribution systems. This governance structure was
sufficient as long as there were adequate supplies of groundwater for
all.
The current governance structure has also resulted in local and regional
parochialism as some areas of the State try to “protect their water
resources” from other areas of the state. This parochialism arises out of
a fear that one area will lose its water resources to another area. This
type of fear led to the enactment of the “Local Sources First” provision
of law in 1998. 39 This provision of law requires that before a local
government can go outside its county boundaries to secure a water
38
39

Section 373.1961(1)(c), F.S.
Subsection 373.223(3), Fla. Stat.
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supply, it must first exhaust all alternative water supplies within its own
county. The fears result from the uncertainty that the citizens of an
area may have as to the availability of adequate water supplies to meet
their own needs. While the stated water policy - “to promote the
availability of sufficient water for all existing and future reasonablebeneficial uses and natural systems” - should allay these fears by
providing certainty as to the availability of adequate water supplies, the
absence of a state-level water supply entity to ensure adequate water
supplies for all has allowed these fears to continue.
While the current governance structures have served the State well to
date, it is unclear that those same structures will be sufficient in the
future to assure continuing implementation of the State water policy.
As a result of the recent developments in central and southeast Florida,
in many different forums people are asking whether it is time to
consider the creation of a state-level water supply entity. Such an
entity could have responsibilities to ensure water supply planning that
would transcend WMD boundaries, and to ensure the construction and
operation of the infrastructure needed for the storage and distribution of
water over broad geographic areas so as to provide water to and
between regional water supply entities.
It is worth noting that “A Model Water Code” (by Dean Frank Maloney
and others at the University of Florida), which provided much of the
basis for the Florida Water Resources Act of 1972, envisioned a “topdown” approach to water supply beginning with a “State Water
Resources Board.” Under the Code, a “State Water Resources Board”
(to have been appointed by the Governor) was to have been given the
responsibility for the development of the “State Water Use Plan” by
proceeding “as rapidly as possible to study the existing water resources
in the state; means and methods of conserving and augmenting such
waters; existing and contemplated needs and uses of water for” a
variety of uses including protection of wildlife, irrigation, mining,
power, and domestic and municipal uses. The study was also to
examine related issues including “drainage, reclamation, flood-plain or
flood-hazard area zoning and selection of reservoir sites.” Though the
Water Resources Act incorporated much of the Model Water Code, the
State Water Resources Board was one of the few features of the Model
Water Code that the Legislature did not incorporate into the Act.
Nevertheless, the responsibilities that were to have been given to the
Board were divided between what is now the FDEP and the five
WMDs.
Because of the highly controversial nature of the idea of a state-level
water supply entity, it should only be considered as a last resort if the
current governance structures cannot resolve the present water supply
dilemmas in the central and southeast parts of the State.
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An important part of any discussion with regard to governance
structures is a clear understanding of the current statutory law with
regard to water supply, especially as it relates to policy, planning,
production and funding. While Chapter 373, Florida Statutes, contains
those sections of statutory law that address these important issues, they
have been added over many years and are scattered throughout the
chapter. This disjointed presentation of these important sections of law
has made it difficult for interested parties to fully understand the
Legislature’s intent and purposes with regard to water supply policy,
planning, production and funding.
In light of the current
circumstances, it may be an appropriate time to consider the
consolidation of these sections of law into a separate and distinct “Part”
in Chapter 373. Such a reorganization of the water supply components
of Chapter 373 could be very useful in facilitating any discussion of
governance structures, including a discussion of whether a state-level
entity is even needed.

State-level Funding
If there is a clearly defined need for a state-level water supply entity,
then such an entity charged with responsibilities for ensuring water
supply planning and for ensuring the construction and operation of
water storage and distribution infrastructure would require a recurring
funding source.

Issue Criticality for Water Supply
Florida’s economic future is tied to the availability of “sufficient water for all
existing and future reasonable-beneficial uses and natural systems,” so “that
the adverse effects of competition for water supplies” will be avoided. The
timely creation of multi-jurisdictional water supply entities will be essential for
the construction of the necessary alternative water supply projects to meet the
State water policy of ensuring sufficient water supplies for all existing and
future reasonable-beneficial uses and natural systems, including not only water
for public supply, but also for agricultural irrigation, industrial uses, and
commercial uses. The consequences of failing to create the appropriate multijurisdictional water supply entities in a timely manner will be that the needed
alternative water supply projects will not be constructed in time to meet the
regulatory constraints. This will inevitably result in either large-scale building
moratoria or the removal of the regulatory constraints. It could also result in
competition for water supplies between the various water user groups (i.e.
public supply, agriculture, industrial, and commercial).
Hand-in-hand with the creation of multi-jurisdictional water supply entities
will be identifying the funding sources for the construction of the alternative
water supply projects. Until these projects are built and operating, the pressure
on limited groundwater supplies in the identified areas will continue.
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If the WMDs are not able to resolve the water supply issues in central and
southeast Florida in the very near future, the State may be forced to step in to
provide a solution. Unless the current limitations on groundwater withdrawals
are removed (which is considered neither likely nor advisable), alternative
supplies of water will have to be developed to meet the water supply needs of
these areas.
Only in the event that the current governance structures cannot solve the water
supply problems in central and southeast Florida would the creation of a statelevel water supply entity be critical to meeting Florida’s future water supply
needs over the long-term. This is because of the need to ensure: (1) effective
water supply planning, (2) implementation of district and regional water supply
plans, (3) the creation of multi-jurisdictional water supply entities, and (4) the
construction and operation of the infrastructure for the effective storage and
distribution of water to and between multi-jurisdictional water supply entities.
Funding will be important to provide seed money for the creation of multijurisdictional water supply entities, the initial selection and design of
alternative water supply projects, and to help offset the large capital costs
associated with the construction of those projects. However, while the issue of
funding is important at both the regional and state-level, having clean, safe
drinking water is fundamentally an issue of public health, safety and welfare.
Not having adequate supplies of water is not an option, and we will ultimately
pay whatever it costs to have them.

Florida 2030 Vision
Looking forward to 2030, it is likely that there will be several multijurisdictional water supply entities across southwest, central, southeast, and
perhaps even northeast Florida that will have collaborated to construct and
operate numerous regional alternative water supply projects to produce, store
and distribute water. It is also likely that some of these entities will have, or
will be planning, interconnections between them so as to provide for a “water
grid” to help ensure the effective distribution of water.
Only if a clearly defined need has been identified would a state-level entity
exist with the responsibility to ensure that sufficient water is available for “all
existing and future reasonable-beneficial uses and for natural systems” by
ensuring the necessary planning and construction of regional alternative water
supply projects, and by ensuring the construction and operation of the
necessary storage and distribution infrastructure to provide water to and
between multi-jurisdictional water supply entities. This entity could also be
responsible for ensuring adequate supplies of water for all user groups,
including agriculture, industry and natural systems.
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Options to Achieve Florida 2030 Vision
In order to ensure the availability of sufficient water for all existing and future
reasonable-beneficial uses and natural systems, in the face of increasing
limitations on groundwater withdrawals, steps must be taken to ensure the
construction and operation of water supply projects that will produce water
from alternative sources. The construction and operation of such projects will
be dependent upon the cooperative efforts of local governments (cities,
counties, special districts, etc.) to develop multi-jurisdictional water supply
entities. There is also a growing recognition that the State’s current
governance structure – concentrated largely at the WMDs – may not be
adequate to meet the state water supply policy.

Regional Governance and Funding
Local governments in Florida have several governance alternatives from which
to choose in order to create a multi-jurisdictional water supply entity, and there
is no one option that fits all situations. However, before choosing any one
governance structure option, local governments must make such fundamental
decisions as who is allowed to join, who is the decision-making body, and how
is voting to be determined. They must also determine the functions that they
wish to have the multi-jurisdictional water supply entity perform. The
following is a list of possible functions for a multi-jurisdictional water supply
entity:
• Identify, locate and design new water production facilities
• Finance the construction of water production facilities
• Construct water production facilities
• Own water production facilities
• Operate water production facilities
• Allocate water from the water production facilities to wholesale
customers
• Establish the rates for the water allocated from the water
production facilities to wholesale customers
• Plan to meet all future demands for water supply within the
entity’s service area
The regional governance options that have been identified include:
• Regional Water Supply Authority.
Regional water supply
authorities can be created pursuant to Sections 373.1962 and
163.01(7)(g), Florida Statutes. Regional water supply authorities
can also be created by special act of the Legislature. Currently
there are three regional water supply authorities in peninsular
Florida: Tampa Bay Water, the Peace River-Manasota Regional
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Water Supply Authority, and the Withlacoochee Regional Water
Supply Authority. Each has its own unique governance structure.
Several key issues must be addressed by the participants in the
process of creating an authority. One such issue is whether to
have votes on the governing body of the authority based upon a
weighted formula or provide one vote for each participant. In
addition, participants must determine the scope of the authority.
Will it supply water on a limited basis or will it provide all the
needs of the participants? In turn, this will determine whether
water production facilities will be financed through a subscription
model or an exclusivity model. Exclusivity models, such as
Tampa Bay Water, involve provision by the authority of most, if
not all, of the water needs for the participants. A subscription
model involves the sale of the capacity of individual projects to
the participants. The exclusivity model is a more creditworthy
financing structure, albeit more difficult to achieve politically.
For governments working with each other for the first time on
regional water supply issues, subscription is typically the model of
choice. There are also examples of hybrid authorities which
include elements of both exclusivity and subscription, such as
Peace River. Another critical issue which must be resolved when
establishing a regional water supply authority is determining how
to provide capacity at the times and in the quantities required by
the individual participants. This sometimes results in participants
purchasing capacity prior to the time it is actually needed.
• Multi-jurisdictional water supply entities. This is a statutorily
defined term that means “two or more water utilities or local
governments that have organized into a larger entity, or entered
into an inter-local agreement or contract, for the purpose of more
efficiently pursuing water supply development or alternative water
supply development projects.” 40 Such an entity could function
like a regional water supply authority but would have the
flexibility to define the relationship between the participants
without the statutory constraints imposed on regional water supply
authorities.
• Lead Agency. Another governance model involves a local
government with its own water production facilities expanding
those facilities to provide water to other governments. In this
case, the government would act as the lead agency for the other
participants. There are several financial and political difficulties
associated with this model. Among others is the ability of the lead
agency to finance the project without adversely affecting its credit
ratings or ratepayers. Another issue is the level of comfort
required by participants in regard to the lead agency's capability to
40

Subsection 373.019(12), Fla. Stat.
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appropriately operate and manage the project. These issues can be
addressed either in the water supply contracts between the
participants and the lead agency or by creation of an oversight
board.
• Large Landowner. A large landowner whose property has
developable water resources can also function as a lead agency in
providing water to participating governments. This requires the
approval and cooperation of the WMD where the water is located.
There may be reluctance on the part of the WMD to devote grant
monies to a project owned and developed by a private entity. It is
also more difficult to finance water projects which are owned by a
private party with tax-exempt obligations. In addition, the Public
Service Commission may have jurisdiction over the landowner
setting rates unless all the water is sold to governmental entities.
• Public/Private Partnerships. Another governance model involves
the establishment of a partnership between local governments and
a private party that is willing to put equity into a financing for new
water production facilities. In this structure, the equity partner
would contribute to the capital costs of the facilities. In return, the
equity partner would receive tax benefits associated with the water
production facilities. In addition, the private party may also be
involved with the construction and operation of the facilities and
be paid accordingly. Oversight by local governments in this type
of transaction can take several forms. The facilities could be
leased to an authority, or an oversight board can be established by
the participating governments. Various safeguards could also be
set forth in the water supply contracts between the public/private
partnership and participating governments.
Under various
conditions, tax-exempt obligations could be used to finance the
facilities.
• WMD. Another option for financing, constructing and operating
regional water supply facilities is for the WMDs to exercise their
current statutory authority to do so. The WMDs would secure the
financing of such facilities with water supply contracts with
participating governments. The principal difficulty of this model
is that the water regulatory authority would also be the water
supplier. This could result in conflicts with local governments, as
well as other regulatory agencies.
In each of the above-described models, there are two critical issues relating to
establishment of governance options and the financing of the water production
facilities. The first issue is that it is very difficult for governments to find the
necessary seed money to hire engineers, lawyers and other experts to fund the
initial efforts needed to review options and make decisions with regard to the
creation of the regional water supply entity. While funds are available through
the Water Protection and Sustainability Program for the construction of
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alternative water supply projects, there is limited funding available to assist
local governments in their efforts to create the regional water supply entity that
will be necessary to construct and operate these projects. It is essential that a
funding source be found to help defray these initial costs. The State and/or the
WMDs should provide money for this purpose, either through the Water
Protection and Sustainability Program or through ad valorem revenues
available to the WMDs.
One possible additional source of funding could come from the creation of
basin boards in the St. Johns River Water Management District and the South
Florida Water Management District, similar to those already in existence in the
Southwest Florida Water Management District. Ad valorem tax revenues
levied by the governing boards of these two WMDs for such basin boards
could be used to provide funding assistance for the development of alternative
water supply projects within the specific basin board’s geographic area. It
should also be noted that one of the powers given to regional water supply
authorities is the power to levy ad valorem taxes. 41
The second issue is the ability to finance the water production facilities
regardless of the governance model that is used. All the aforementioned
models depend heavily upon water supply contracts between the sponsoring
entity and the participating governments in order to secure financing for the
projects. As a result, it is essential that the water supply contracts provide
maximum security to prospective bondholders. In that vein, it is important that
the WMDs issue water use permits which will not terminate prior to the final
maturity of the obligations which provide the funding for the water production
facilities. It is also important that the WMDs not provide any regulatory
hurdles that could adversely affect the bondholders.

State-level Governance and Funding
While it is premature to propose the creation of a state-level water supply
entity, a thorough discussion of other important water supply issues (e.g.
conservation, reuse of reclaimed water, development of alternative water
supplies, water transfers) will likely shape the debate as to the need for such an
entity. If that debate leads to a conclusion that such an entity is needed, the
following discussion may prove helpful.
As noted above, the current governance structure for implementing the state’s
water supply policy is concentrated primarily in the WMDs. Included in this
structure are the responsibilities for water supply planning, funding, and
regulation, and the authority to construct water supply production facilities.
The concentration of these responsibilities at the WMDs creates a potential
internal conflict within the WMDs as they try to balance what can be
competing responsibilities while they attempt to ensure the availability of
41

Paragraph 373.1962(2)(a), Fla. Stat., a regional water supply authority may “upon approval of the
electors residing in each county or municipality within the territory to be included in any authority, levy
ad valorem taxes, not to exceed 0.5 mill pursuant to s. 9(b), Art. VII of the State Constitution.”
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sufficient water “for all existing and future reasonable-beneficial uses and
natural systems.” One possible solution is to give some of the current
responsibilities now carried out by the WMDs to a state-level entity.
Before offering options as to the nature of any state-level entity, it is essential
to identify the potential functions that such an entity might have. The
following is an initial list of what some of those functions could be:
• Be the entity ultimately responsible for implementing the State
water policy to ensure the availability of sufficient water for all
existing and future reasonable-beneficial uses and natural systems
and avoid the adverse effects of competition for water supplies.
• Prepare a state water use plan.
• Ensure effective regional water supply planning.
• Ensure the implementation of regional water supply plans.
• Ensure intergovernmental cooperation through the use of interlocal agreements for the creation of the regional water supply
entities that will be needed to construct and operate future water
supply projects.
• Provide funding to local governments to assist with the creation of
regional water supply entities.
• Provide funding to regional water supply entities to assist with the
capital costs of the construction of alternative water supply
projects.
• If necessary, construct and operate the necessary infrastructure to
ensure adequate storage and distribution of water to and between
multi-jurisdictional water supply entities.
• Set state–wide standards for water conservation and reuse.
• Plan for potential impacts of climate change on water supply.
• Represent the state in inter-state water disputes.
Only after the essential functions have been identified would the appropriate
state-level entity be chosen. It is possible that the solution to the State’s water
supply problems could be as simple as having the FDEP fully utilize its
existing statutory authority to exercise its supervisory responsibilities over the
WMDs. Since by statute it has the authority to exercise any power that a
WMD can exercise, the FDEP is positioned to play a key role in the resolution
of the state’s water supply problems.
Nevertheless, if there is a clearly established need to create a state-level water
supply entity to carry out any of the listed functions, the following is a list of
possible options as to the nature of that entity:
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•

Utilize an existing state agency to carry out the functions. These
options include:

•

Expanding the current functions at the FDEP Office of Water
Policy to include these functions.

•

Creating a new office within the Department of Community
Affairs (DCA).

•

Creating a new office within the Governor’s office.

Create a new state-level entity to carry out the functions.
include:

These options

•

An appointed board/commission - Such an entity could be an
appointed board/commission along the lines of the Public Service
Commission. The appointments could be made jointly by the
Governor and Cabinet. The appointees should have broad
geographic representation (to ensure that all areas of the state are
represented) and should have diverse but appropriate backgrounds
and areas of expertise (e.g. local government utilities,
environmental community, agricultural community, engineering,
regional water supply authority, etc.)

•

An elected board/commission – Such an entity could be the
Governor and Cabinet sitting as the state water board. Models for
this exist in the form of the Trustees of the Internal Improvement
Trust Fund, the Administration Commission, and the former Cross
Florida Barge Canal Authority

•

Appointment of a state water “czar” with the responsibility to
carry out the functions listed above concentrated in a single
individual.

Regardless of the exact nature of the state-level entity, it would need to be
staffed by competent professionals knowledgeable in water supply policy,
planning, funding, and production.
Out-sourcing of many of these
responsibilities to qualified private contractors should be seriously considered.
The funding needs of any state-level entity will depend on the functions
assigned to the entity. Some of the potential funding sources include:
• Allocate a portion of the documentary stamp tax.
• Remove the sales tax exemption on bottled water.
• Allocate a portion of the Constitutional 1.0 mils for water
management purposes.
• Authorize a new ad valorem tax.
• Authorize a water use fee.
• Remove the sales tax exemption on utilities’ water sales.
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• Authorize a gross receipt tax on water sales.
Advantages and Disadvantages
Pursuing the options set forth in the Options Section with regard to regional
governance structures will likely be essential to ensure that sufficient water is
available for all existing and future reasonable-beneficial uses and the natural
systems, and that the adverse effects of competition for water supplies are
avoided. The creation of a state-level water supply entity will be advantageous
only if the current governance structures fail to resolve the current water
supply dilemma.
It is difficult to envision the disadvantages associated with the ideas presented
herein on regional governance structures. However, with regard to a new
state-level governance structure there is the possible disadvantage of only
adding more bureaucracy to the current system without achieving significant
gains. In addition, opposition to this concept is likely to arise from:
• Cultural resistance (i.e. “it’s new and scary”) - from some within
the FDEP, the WMDs, and local governments
• Politics (i.e. “it’s our water and you can’t have it”) – from local
governments who have not yet been faced with limitations on
groundwater withdrawals
• Environmental groups and the media who may perceive that these
ideas will harm environmental resources
• Groups who might see the current groundwater withdrawal
limitations as a helpful mechanism to control future growth

Issues for Further Consideration
• Whether the FDEP should act more aggressively to use its existing
statutory authority for resolve conflicts among the WMDs that have the
potential to delay the construction of alternative water supply projects.
• Whether the DCA should aggressively enforce existing statutory
disincentives for local governments that fail to adequately plan for and
develop adequate water supplies (e.g. strict limitations on local
government comprehensive plan amendments).
• Whether additional statutory incentives are needed to encourage the
creation of regional water supply entities.
• Whether funding should be provided to assist in the creation of regional
water supply entities.
• Whether additional funding should be provided to regional water supply
entities to assist with the design and construction of alternative water
supply projects.
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• Whether the WMDs should maximize the duration of water use permits
for alternative water supply projects.
• Whether the WMDs should minimize regulatory restrictions that impede
the issuance of bonds to fund the development of alternative water supply
projects.
• Whether a new Part VII to Chapter 373, Florida Statutes, should be
created to consolidate existing statutory provisions on water supply
policy, planning, production and funding.
• Whether there is a need to consider the creation of some form of a statelevel water supply entity.

Public Involvement and Education Issues
A comprehensive public education effort will be needed to overcome existing fears
and to assure the citizens of the State that any proposed initiatives will not harm their
future water resources or the environment, but will instead meet the State’s water
policy so that sufficient water will be available for all existing and future reasonablebeneficial uses (including not only public supply but agriculture, industry and
commerce) and natural systems, and that the adverse affects of competition for water
resources will be avoided.
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Looking Forward
The Florida Section of the American Water Works Association (FSAWWA) would
like to thank you for taking the time to review this information. Hopefully, the
explanation of the water topics in this publication was helpful in setting the stage for
establishing a strategy to move the water industry forward in a positive direction.
Proper management, utilization and protection of our most vital natural resource
(water) is essential to the future success and prosperity of our potable water supply,
state wide economy and way of life for over 18 million Floridians. As professionals
and leaders in the water industry, we must continue to seek opportunities to improve
the disposition of Florida’s water resources to ensure a sustainable supply for the
future. It is the intent of FSAWWA, to utilize the Florida 2030 effort as a vehicle to
help accomplish this.
The annual FSAWWA Fall Conference is intended to provide an open and transparent
opportunity for key water providers, managers and other stakeholders to discuss the
most significant and challenging water issues that we face. As part of this conference,
Ambassadors selected to provide a representative cross section of the water industry
will help identify and prioritize the most critical water issues. These Ambassadors
will represent small, medium and large utilities as well as the Florida Department of
Environmental Protection, all five Water Management Districts, Florida Rural Water
Association, and the Florida League of Cities.
Following the annual Fall Conference, FSAWWA representatives will process the
knowledge that was shared during the conference to help shape the foundation for
moving forward with a successful water strategy. It is anticipated that during the
annual Florida Water Resources Conference (FWRC), specific strategies can be
presented for additional input before completing the eventual strategies that will be
refined and proposed to the Florida legislature.
Following the FWRC, the FSAWWA Utility Council (comprised of over 100 member
utilities providing water to over nine million residents) will develop the Legislative
Policies for the next year using the information gleaned from the Florida 2030 process
referenced above. By sharing ideas and fully vetting the issues in an organized
fashion, the Florida 2030 effort will help ensure that legislative policies have been
well thought out and are supported by a consensus of Florida water professionals.
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