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CHAPTER VIII

AQUIFER RECHARGE ELEMENT

A. INTRODUCTION

The protection of recharge areas is critical in locations that rely on aquifers as the sole source of
drinking water. Well-drained areas are often subject to alteration by development since these areas
are typically prime land for development. The development of impervious surfaces such as roads,
roofs, and parking areas reduces the area available for percolation, which, in turn, reduces the
quantity of natural recharge to the aquifer. The quality of the water that is recharged into the aquifer
is also a critical factor since impacts of development can compromise the quality of the water.
Groundwater can absorb contaminants from development and transmit them to the aquifer. This
element is intended to protect the quantity of natural groundwater that is recharged back to the
aquifer. The quality of the water for drinking purposes is addressed in the Potable Water sub-
element.

1. Terms and Concepts

Several terms and concepts will be used in this element to help define the groundwater
resource and its requirements for protection.

Aquifer— a water bearing geologic formation.

Potentiometric surface—the elevation that water would reach in a well penetrating into the
aquifer.

Recharge—renewal of the groundwater resource.

Water Recharge Area—land or water areas through which groundwater is replenished.

Water Table—a level below which the ground is saturated with water.

B. AQUIFER RECHARGE EXISTING DATA AND ANALYSIS

DeSoto County is in the Southwest Florida Regional Management District and falls within the
Southern West-Central Florida groundwater basin. A groundwater basin is a particular groundwater
flow system that encompasses recharge areas as well as the associated discharge areas.

1. Hydrogeology

Three aquifer systems have been identified in the groundwater basin. These are the surficial
(unconfined), the intermediate, and Floridan aquifer systems. Figure VIII-1 provides a
generalized hydrogeologic cross section of a typical groundwater basin. The following is
description of those aquifer systems.

a. Surficial Aquifer

The surficial aquifer is composed of sand, shells, and some clays, and is generally
contiguous with land surface. The top of the aquifer is defined by the water table,
which marks the line below which all pore spaces are filled with water, and rises and
falls in response to the atmospheric pressure. It has been estimated that the surficial
aquifer may be less than seven (7) feet below land surface in DeSoto County. Flow
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in the surficial aquifer usually follows the topography of the land and is an important
source of water for individual domestic wells and small-scale irrigation. Since there
is no overlying confining unit, groundwater recharge to the surficial aquifer system is
controlled by local rainfall, land use, vegetation, topography, and local soils. Areas
characterized by highly permeable, sandy soils that transmit fluids easily and yield
significant quantities of water, are typically good recharge areas for the surficial
aquifer system. This aquifer system can discharge into surface streams, lakes, and
rivers, or deeper aquifers.

b. Intermediate Aquifer

The intermediate system lies below the surficial aquifer but above the Floridan and
occurs randomly throughout the groundwater basin. It is composed of clays and
thin, water–bearing zones of sand, shell, and limestone. The intermediate aquifer is
usually found within the confining unit of the Floridan and occurs at 60 to 150 feet
below land surface, and may extend to 600 feet in depth in southeast DeSoto. This
aquifer is considered an important source of potable water. Wells tapping the
intermediate aquifer provided a public water supply for the City of Arcadia.

c. Floridan Aquifer

The Floridan Aquifer is the most productive aquifer in DeSoto County and is
generally used for irrigation and livestock watering. It is also the source of water for
the County’s public water supply for the DeSoto County Correctional Facilities. The
aquifer is composed of a thick stratified sequence of limestone and dolomite. Its
thickness averages about 1,500 feet in DeSoto County. The Floridan aquifer is an
artesian aquifer composed of limestone and dolomite. Characteristically, artesian
aquifers contain groundwater that is under pressure that is greater than the
atmospheric pressure. This pressure is demonstrated by the potentiometric surface
level, which is the level to which water will rise in tightly enclosed wells that
penetrate the aquifer.

2. Aquifer Quality Analysis

Seawater intrusion is a problem in coastal aquifers in many parts of Florida. The problem is
exacerbated where a highly permeable aquifer, such as the Upper Floridan Aquifer, extends
off shore beneath the sea floor. Under virgin conditions, before development, fresh
groundwater flows outward at the coastline and discharges to the sea off the coast. This
outward discharge maintains a sufficiently high hydraulic head within the aquifer at the
coastline to maintain the seawater/freshwater interface off shore.

As development of the aquifer occurs groundwater that originally discharged beneath the sea
floor is diverted by the pumping to wells. Groundwater levels decline in response to the
pumping. With the decline in the hydraulic head the seawater/freshwater interface moves
toward the land, and ultimately it moves on shore. The seawater/freshwater interface moves
in an attempt to reach a new stable configuration.

The general condition of groundwater within the Upper Floridan Aquifer near the coast is
that the seawater/freshwater interface is onshore and moving eastward (landward) within the
most permeable portions of the aquifer. A number of investigations that included both data
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collecting and model analyses were conducted to investigate the position of the interface and
its rate of movement. The toe of the interface currently moves one to one and a half miles in
fifty years, or at a rate of 200 to 300 feet per year. Wells that overlie the seawater/freshwater
interface are at risk to seawater contamination.

In an effort to help prevent the problem from getting worse the Water Management District
established the Southern Water Use Caution Area (SWUCA). As part of the strategy, the
District proposed a minimum aquifer level over the entire SWUCA to preserve the
freshwater resources of the Floridan Aquifer and stabilize the movement of the
seawater/freshwater interface.

DeSoto County is located in the Southern Water Use Caution Area and even though the
Floridan aquifer underlying the County is of good water quality, groundwater withdrawal
within the County has an affect on the movement of the seawater/freshwater interface. It is
important that the County in conjunction with the Southwest Florida Regional Water
Management District protects aquifer recharge areas and caps abandoned and/or free
flowing artesian wells.

3. Aquifer Recharge/Discharge Analysis

SWFWMD has indicated that recharge rates to the intermediate and Floridan Aquifer
systems in DeSoto County are low. Map VIII-1 outlines aquifer recharge/discharge areas
and rates within the County. The majority of the County is classified as aquifer discharge.
The highest recharge rates to the Floridan Aquifer in the County were estimated to be zero
to one (0-1) inches per year and occur in the eastern upland area and in the northwest corner
of the County. Generally, discharge occurs from the Floridan Aquifer along the Peace River
Valley and in southwestern DeSoto County. In low-lying areas near the Peace River,
groundwater moves upward from the Intermediate and Floridan Aquifer systems into the
Surficial Aquifer system. Along the reaches of the river where the Hawthorn Formation
crops out, as in parts of northern DeSoto County, groundwater may discharge by spring
flow directly from the Intermediate Aquifer system to the river.

The highest recharge rates to the Intermediate Aquifer system are estimated to be two to ten
(2-10) inches per year, but occur in a limited area of eastern DeSoto County. Groundwater
is also discharged from the Intermediate Aquifer system along the Peace River Valley and
the southwest portion of the County.

Infiltration rates to the surficial system in the County vary depending on depth to water
table, soil, and runoff characteristics. Recharge rates to the surficial system may be about ten
(10) inches per year.

Groundwater recharge is vital for providing adequate groundwater supplies for future uses
and for preserving the quality of groundwater resources. Recharge to the Floridan aquifer
occurs in areas where the elevation of the water table within the surficial aquifer is higher
than the elevation of the potentiometric surface elevation of the Floridan aquifer. It is
normal for the potentiometric surface level to fluctuate throughout the year with the highest
levels being recorded in September, just after the rainy season. The lowest levels are
normally in May, after the dry season.
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4. Regulatory Framework

Regulations have been enacted to prevent negative impacts due to excessive water
consumption. Extreme lowering of aquifer levels and surface water flows can adversely
impact ecosystems by lowering lake levels, degrading wetlands and other natural systems and
habitats. Other related negative impacts can include increased sinkhole frequency and
saltwater intrusion in coastal areas.

a. Water Management District Regulation

The State delegates powers to water management districts to regulate well
construction and ensure that wells are contaminant free. Specifically, the Southwest
Florida Water Management District adopted a regional water supply plan in August
2001. The County is part of the SWFWMD Southern Water Use Caution Area.
New wells into the aquifers will be required to meet special well construction
standards as determined by SWFWMD.

The Southwest Florida Water Management District has the authority to establish
consumptive use permitting within its district. The basic principal of the
consumptive use permit review is as follows:

1) The use must be beneficial.

2) The use must not interfere with a pre-existing legal use.

3) The use must be in the public interest.

b. Local Regulations

Even though the County has very little land that is of any recharge value, the County
should consider aquifer recharge issues as it reviews its land development
regulations. The County does have many wellhead protection regulations at this
time, but does need to ensure consistency with the SWFWMD. In the future when
the County operates its own wastewater treatment plants, the County will pursue
implementing a water reuse program. While the County itself does not have major
problems with saltwater intrusion or other contamination of its wells, the impact of
excessive pumping of wells in the County may affect areas of susceptibility and
increase any salient currently present. Therefore, water reuse is an important
consideration since it means less water is pumped out of the aquifer. This approach
to supplementing water supply demands by utilizing reclaimed water could conserve
significant quantities of fresh water for higher priority use.
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Figure VIII- 1: Generalized Hydrologic Cross Section
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Map VIII- 1: Groundwater Recharge to the Upper Floridan Aquifer
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C. GOALS, OBJECTIVES, AND POLICIES

GOAL 1: Aquifer Protection. To provide, maintain, and protect the surficial, intermediate, and
Floridan aquifers to ensure that recharge of the aquifer occurs in a manner that maintains sufficient
quality and quantity of the public water supply to meet current and future demands.

Objective 1.1: Natural Recharge Protection and Conservation. The County shall
coordinate with other agencies and adopt measures in the Land Development Regulations that will
ensure preservation of natural recharge to the County’s groundwater resources, as well as
conservation of potable water sources.

Policy 1.1.1: The County shall adhere to regulations established by Southwest Florida
Water Management District to protect any areas of high recharge.

Policy 1.1.2: By 2009, the County shall develop an aquifer recharge regulation, to
minimize impervious surfaces in all recharge areas.

Policy 1.1.3: .

Policy 1.1.4: The County shall continue to coordinate with the Water Management
District, and state and federal agencies to achieve regional aquifer
recharge protection objectives.

Policy 1.1.5: The County shall continue to cooperate with the Water Management
District in monitoring of groundwater supply conditions and
consumptive use.

Policy 1.1.6: The County shall continue to educate residents on the benefits of water
conservation and shall expand water conservation efforts.

Policy 1.1.7: The County shall develop reclaimed water systems in conjunction with
future wastewater treatment plants in order to preserve groundwater .

Policy 1.1.8: When available, the County shall require installation of reclaimed water
systems in new developments and encourage individual connection to its
reclaimed water system for irrigation purposes.

Policy 1.1.9: The County shall evaluate the need for restricted irrigation regulations
that is in compliance with the Water Management District regulations.

Policy 1.1.10: The County shall implement emergency water measures in conjunction
with Peace River Manasota Regional Water Supply Authority
(PRMRWSA) and the Southwest Florida Water Management Distrcit
(SWFWMD).

Objective 1.2: Best Management. The County will recognize that the underlying aquifer
as a finite and delicate resource thereby necessitating the best management practices to promote
conservation.
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Policy 1.2.1: The County shall adopt a native plant landscaping regulation and
promote, through educational programs and publications, the use of
native plant landscaping practices, which include low or no water
landscaping, the use of solid waste compost, efficient irrigation systems,
and the prohibition of exotic plant species, which will result in the
conservation of water.

Policy 1.2.2: The County will implement leak detection and repair program for its
potable water utilities.

Policy 1.2.3: The County shall require detention of stormwater runoff to maximize
groundwater recharge.

Policy 1.2.4: The County will explore ultra-low volume fixtures regulations in the
Building Code Ordinances to encourage minimal use of potable water.

Objective 1.3: The quality of DeSoto County’s groundwater resources shall not be
degraded, either directly or indirectly, by human influences below the minimum criteria for
groundwater provided in Chapter 62-520.400 F.A.C., and shall be maintained or as necessary
improved to ensure the availability of this resource for present and future generations.

Policy 1.3.1: Except for bona fide agricultural operations and incidental domestic uses,
land use activities which utilize, store, or generate hazardous materials, or
which involve the bulk storage or continuous transmission of petroleum
products or other hazardous substances, shall be prohibited within
recharge areas for the intermediate aquifer system, and or within cones of
influence and watershed areas for public water supply wells. The
agricultural and domestic exemptions shall not be construed to relieve
these activities from compliance with applicable State and Federal
regulations pertaining to the installation and use of above- or below-
ground storage tanks, or other structures or improvements intended for
the use, storage, or generation of petroleum products or other hazardous
substances.

Policy 1.3.2: The construction of new canals, which may result in saltwater intrusion,
are prohibited by the County if determined that such canals would not
comply with the water quality standards provided in Chapter 62-302,
F.A.C.

Policy 1.3.3: DeSoto County shall work with the Southwest Florida Water
Management District to have free-flowing artesian wells plugged under
the Quality Water Improvement Program or by methods approved by
the Southwest Florida Water Management District and the County.

Policy 1.3.4: DeSoto County will review State and Federal agencies’ monitoring of all
closed or abandoned landfills in DeSoto County to determine whether
such monitoring adequately assesses whether these sites pose a threat to
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the quality of groundwater resources. If it determines that such agencies’
monitoring does not provide reasonable assurance that such sites do not
pose a threat to groundwater resources, DeSoto County will undertake
monitoring as necessary to determine whether a threat exists and will take
appropriate actions, including legal actions against known violators, to
correct situations which pose a threat to the health, safety, and welfare of
the general public.


