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PREFACE
This element has been prepared to meet the requirements of the Local
Government Comprehensive Planning and Land Development Regulation Act,
Chapter 163, Florida Statutes (F.S.). The Act requires comprehensive plans to
describe the following sub-elements:
•
•
•
•
•

Sanitary sewer
Solid waste
Stormwater
Potable water
Aquifer recharge protection
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I.

INTRODUCTION

Regional Facilities
Regional facilities are large-scale sanitary sewer systems which generally
provide services to densely populated areas. These facilities comprise three
components which perform the basic functions of collection, treatment, and
disposal of sewage.
The collection system is composed of a network of sewer pipes which collect
sewage (also called wastewater) from individual establishments and convey it to
a central location for treatment. The collection network is generally laid out in a
pattern roughly analogous to the branching pattern of a tree. This classification
scheme identifies sewers according to their size. Since sewage flow within the
network is from the periphery toward the treatment plant, this scheme allows for
easy identification of downstream components which will be affected by sewage
flows from a peripheral area.
The major components of the collection network which will be discussed in this
element are the trunk mains and interceptors. Interceptors are defined as sewers
which connect directly to and convey sewage to the treatment plant. Trunk
mains are defined as sewers which connect directly to and convey sewage to an
interceptor. For more complex regional facilities, sewer mains will also be
addressed.
Due to the relatively level terrain of the City of Palm Beach Gardens, pumping
systems are used in conjunction with the major components of the regional
collection systems. This allows sewage to be conveyed under pressure against
the force of gravity and for long distances at minimal slopes. The master pump
stations of these systems will be addressed as necessary in the element. In
conjunction with this type of system, the term “force main” is often applied to
pressurized sewers without regard to their location within the network.
The treatment plan is the component of the regional sanitary sewer facility which
functions to remove solid and organic materials from the sewage. There are a
large number of processes which can accomplish this, but they are generally
grouped into one of the following three categories depending on the proportion of
materials removed.
Primary Treatment: This refers to the removal of between 30 and 35 percent of
the organic materials and up to 50 percent of the solids from the sewage. This is
also commonly referred to as physical treatment because screens and settling
tanks are the most common methods used to remove the solids.
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Secondary Treatment: Secondary treatment processes removed between 80
and 90 percent of total organic materials and suspended solids from sewage.
This level of treatment generally requires multiple steps involving one biological
process and one or more processes for removal of suspended solids. One of the
activated sludge processes is usually the biological process.
Advanced Waste Treatment: Additional levels of treatment may be required for
reuse of reclaimed water or to satisfy effluent limitations of the receiving body of
water (RBW). The more common of these are:
A. High Level Disinfection – the addition of filtration and more intensive
chlorination for reuse of the effluent in irrigating public access areas.
B. Technology-based Effluent Limitation (TBEL) – a minimum waste
treatment requirement, established by the DEP, based on treatment
technology. The minimum treatment requirements may be set at levels
more stringently than that which is necessary to meet water quality
standards of the receiving water body as set out specifically in other
sections of Rule 62-600, FAC.
C. Water Quality-based Effluent Limitation (WQBEL) – an effluent limitation,
which may be more stringent than a technology-based effluent limitation,
that has been determined necessary by the DEP to ensure that water
quality standards in a receiving body of water will not be violated.
Effluent and sludge are the products of the treatment process. Effluent is the
treated wastewater which flows out of the treatment plant. Effluent disposal
alternatives include discharge to a water body, irrigation reuse, percolation
ponds, or injection into deep aquifers. Sludge refers to the accumulated solid
residues of the treatment process. Prior to final disposal, sludge is usually
subjected to an additional biological treatment process (i.e., digestion) to remove
pathogens and to physical dewatering processes to facilitate transportation and
disposal. Common disposal methods include burial in solid waste landfills and
land application as a soil conditioner for agricultural purposes.
Package Treatment Plants
Package treatment plants are essentially small treatment systems which have a
collection network, treatment plan and disposal system. Package plants may be
designed to provide any level of treatment, but plants providing secondary
treatment are most commonly used. Package plants are available in a range of
capacities up to one million gallons per day. They are generally used to serve
isolated development and are usually partially or completely preassembled by
the manufacturer prior to shipment to the site of use.
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SEPTIC TANKS
Septic tank systems are usually used to serve single-housing units, although
relatively large scale systems have proven successful. The system consists of
two components, the septic tank and the drainage field. The tank receives the
wastewater from the home and provides a period of settling, during which time a
significant portion of the suspended solids settle out. The settled solids are
gradually decomposed by bacteria in the tank. The remaining liquids are
discharged through underground drainage pipes into the drain field and percolate
into the soil where microorganisms and filtration processes purify the liquids.
Septic tanks generally require cleaning every three to five years to remove
accumulated solids. These solids, called septage, can be transported to regional
sanitary sewer facilities for treatment prior to disposal or, as in the case of the
city, transported directly to approve areas of a landfill. Only a few residential
pockets of the City use septic tanks systems for sewage disposal.
Regulatory Framework
Federal
The Federal Water Pollution Control Act (PL 92-500) is the controlling national
legislation relating to the provision of sanitary sewer service. The goal of this act
is the restoration and/or maintenance of the chemical, physical, and biological
integrity of the nation’s waters. The act established the national policy of
implementing area-wide waste treatment and management programs to ensure
adequate control of sources of pollutants. Under Section 201 of PL 92-500,
grants are made available to local governments to construct facilities to treat
“point sources” of pollution, which include effluent from sewage treatment
processes. The U.S. Environmental Protection Agency is responsible for
implementing the act.
State
The Florida Department of Environmental Protection (DEP) is responsible for
ensuring that the state carries out responsibilities assigned to it under PL 92-500.
DEP has adopted rules for the regulation of wastewater facilities in Chapter 62600, FAC. These rules apply to facilities which treat flows exceeding 5,000
gallons per day for domestic establishments, and 3,000 gallons per day for food
service establishments and where the sewage contains industrial or toxic or
hazardous chemical wastes. The DEP may delegate permitting and enforcement
of Type III (less than 0.005 MDG) domestic wastewater plants to a local county
health unit with an approved “local program”.
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The Florida Department of Health (DOH) regulates septic tank and drain field
installation within the state. These requirements have been adopted by rule in
Chapter 64E-6, FAC.
Local
The City of Palm Beach Gardens Code of Ordinances does not specifically
require connection to the central sewage system since septic tanks are not
precluded in the ordinance. However, HRS regulations do require connection to
a central sewer system if there is an available gravity sewer line within 100 feet
of the property services. Although DOH has not enforced this requirement
unless health and safety issues with the septic tank as arisen, Palm Beach
Gardens has not required hook up to the system.
The Palm Beach County Health Department is an approved DEP “local program”
and performs the permitting and enforcement functions for sewage
collection/transmission systems, Type III sewage treatment plants, and septic
tanks.
Seacoast Utility Authority
The Seacoast Utility Authority (SUA), a separate intergovernmental public entity
created pursuant to Chapter 163, F.S. provides sanitary sewer, and potable
water service to City residents and businesses. Its long-term source of potable
water is secure, consisting of SFWMD permitted allocations through the year
2032 from the surficial and Floridan aquifer systems, and a 5.0 million-gallonsper day wholesale bulk purchase agreement with Palm Beach County Water
Utilities. Existing treatment plant capacity exceeds the aggregate projected
buildout demand of its entire service area. All SFWMD’s 16 county area,
including the portion served by SUA, is subject to irrigation restrictions and water
resource curtailment during periods of drought.

II.

EXISTING CONDITIONS

The sanitary sewage collection, transmission, and treatment facilities that serve
the City are owned and operated by SUA. The Utility Authority’s service area is
generally as follows: South of Donald Ross Road and north of Silver Beach
Road and/or that road’s alignment, and west of the Atlantic Ocean, excluding
Riviera Beach, to Beeline Highway (SR 710). The service area includes the City
of Palm Beach Gardens and its proposed annexation areas (shown on Map A.4
in the Future Land Use Element), the Village of North Palm Beach, the Town of
Juno Beach, the Town of Lake Park, and unincorporated areas. The Seacoast
Utility Authority Water and Wastewater Combined Master Plan Amendment,
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prepared by LBF & H and dated July, 1996, which is still current as of the 2016
EAR-based amendments, as confirmed by SUA, provides a thorough analysis of
existing and future utility needs and is the primary information source for this subelement.
Improvements to the sewage collection/transmission systems are commonly
financed by new developments and the Utility. Developers construct their on-site
sewage collection/transmission system according to SUA specifications and
deed them to the Utility Authority when they are to be placed in service. Off-site
improvements may be paid for by the utility, by the utility and the developer, or by
the developer alone, all in accordance with the Utility’s uniform extension policy.
Since the utility serves several municipalities, many of the transmission mains
are actually intercity mains. The Utility Authority maintains all of the sewage
collection/transmission systems that it accepts for service. The predominant land
use in the Authority’s service area is residential.
The SUA owns and operates one wastewater treatment plant for its service area.
The PGA Regional Wastewater Treatment plant consists of two parallel
complete-mix type activated sludge systems with a total permitted capacity of
12.0 million gallons per day (MGD) based upon maximum month average daily
flow (MMADF). In 1994, the PGA Regional Wastewater Treatment plant received
a Florida Department of Environmental Protection (FDEP) uprating from its
former 7.0 MGD to 8.0 MGD capacity. In 1996, the SUA increased the PGA
plant’s capacity from 8.0 MGD to 12.0 MGD. Although the plant was rated for
12.0 MGD, the permitted capacity of the Reclaimed Water Disposal System was
8.0 MGD. In 2007 SUA completed improvements to the plant that increased the
reclaimed water production capacity to 12.0 MGD.
In April, 1989, the Authority placed a 24-inch diameter deepwell injection system
on line at the PGA treatment plant. This system, in addition to water reuse for
golf course irrigation at local country clubs and irrigation for the City Parkways,
replaced the former effluent disposal methods which included percolation ponds
and land application. However, because confinement above the injection zone
has never been demonstrated to the satisfaction of DEP, SUA entered into a
Consent Order (OGC Case #92-0053, dated 5/7/92) to continue the operation of
the well. Additional details of the deepwell system and effluent disposal are
discussed later in this sub-element.

III.

TRENDS AND CHALLENGES

The preceding section identified the probable capacity of the SUA on the basis of
permitted capacity vs. design capacity. The ability of SUA to meet the growth
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needs of the City is projected in the Utility Master Plan. It is anticipated that SUA
will generally follow the existing Master Plan and any updates.
Projected Sewage Flows
The City, in coordination with SUA has established a sanitary sewer Level of
Service of 107 gallons per capita per day.
In estimating the future sanitary sewage flows, the authority based the
projections on LOS of 107 gpcd with 85.7% of the population receiving sewer
service. Current flows are only 8.0+/- MGD ADF. SUA has implemented a strict
infiltration/inflow (I/I) program which has drastically reduced I/I and therefore
wastewater flows to the WWTP. Given the current rate of growth the 12.0 MGD
plant capacity is adequate for build-out, unless there is sudden and substantial
growth in the western corridor.
In addition to increasing treatment plant capacities, the water conservation
measures proposed in the Potable Water Sub-Element would provide a benefit in
reducing sewage flows. For example, if ninety percent (90%) of the 9,095
residential units in the city in 1985 added a plastic half-gallon milk bottle filled
with sand to the toilet tanks and the average use was ten flushes per day, there
would be a daily reduction in sewage flow of 40,900 gallons per day. Shower
flow restrictors that reduce flow rates from 4 gpm to 2 or 2-1/2 gpm would
likewise reduce sewage flows.
Water conservation measures can reduce sewage flows, but there is a
commensurate increase in sewage strength that will normally require some
adjustments at the sewage treatment facility. Most sewage treatment units have
this adjustment capability designed into them, but the operational limits of the
treatment units need to be examined before implementing a water conservation
plan based on plumbing fixtures.
Projected Sludge Generation
Waste sludge from the treatment process is conditioned by aerobic digestion and
then mechanically dewatered. At present, all sludge is disposed of at the North
County Regional Solid Waste Disposal Facility or its Compost Plant. This facility
is owned and operated by the Palm Beach County Solid Waste Authority.
Landfill capacities and expansions are discussed in detail in the Solid Waste
Sub-Element of this Comprehensive plan.
Projecting waste sludge generation rates from the complete mix activated sludge
process requires historical data on sludge production or process information on
the raw effluent, treated effluent, solids inventory in aeration and a decay coInfrastructure Element
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efficient to characterize and quantify sludge from a particular treatment facility.
Since the treatment plant operators adjust the treatment process to suit varying
conditions of sewage flow and strength, the projection of waste sludge will vary
according to those adjustments. Additionally, sludge production is measured in
dry tons, but the actual sludge disposed of need only be twelve percent (12%)
solids to be disposed in landfills. Therefore, calculations of volume are
dependent upon the disposal method and the treatment process(es).
Performance Assessment
Prior to the purchase of the utility by the Authority, the previous owner signed
Consent Order OGC Case # 87-0738 with the DEP.
The consent order
addressed several operating difficulties experienced by the utility. In summary,
the historical difficulties have included inadequate effluent disposal area which
resulted in discharge to off-site surface waters, inadequate treatment to meet the
irrigation quality standards for public access areas, and inadequate of improper
sludge handling and disposal.
In order to correct these difficulties, the Utility Authority has completed several
improvements. Many of the improvements were already under-way when the
utility was acquired and were completed by the previous utility owner through
provisions in the purchase agreement. The other improvements have been and
will be covered by the proceeds of 93 million dollars in bonds issued by the
Authority in February, 1989, which covered the purchase of the utility as well.
The major improvements to the wastewater treatment system are discussed
below.
PGA Treatment Plant
One of the most significant improvements to the wastewater treatment system
was the construction of a 15 MGD deep-well injection system with a 9.35 MGD
effluent pump station at the PGA plant. Construction of the system was
completed in early 1989 and it was necessary to enter into a Consent Order on
the deep well because of the aforementioned confining layer concerns. SUA has
the Consent Order with FDEP to operate the deep injection well.
The deep well injection system is designed to cover all of the utility’s effluent
disposal needs for several years. The Authority has aggressively pursued a
complete water reuse program. Improvements completed in 2007 included new
filters and pumps, new reclaimed water storage pond, new disinfection facilities,
new reclaimed pump improvements and improvements to the deep well system.
The last of these improvements cost approximately $13M.
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The John D. and Catherine MacArthur Foundation and several of the local golf
courses communities have entered into contracts with SUA to receive reclaimed
water for irrigation purposes. The City’s Parkway system also uses reclaimed
water for its irrigation purposes.
Nearly 100 percent of the existing wastewater flow is committed to reuse. In
1996, the Authority completed the construction of a pumping and piping system
and reclaimed water will be available to all currently contracted users as well as
the MacArthur Center, North Palm Beach County Club and Abacoa DRI. The
City also promotes use of reclaimed water for irrigation in new development
projects, where it is reasonably accessible. In addition to the deep well and reuse
systems, the PGA treatment plant was improved to increase the treatment
capacity to 12.0 MGD with a 16.0 MGD expansion previously envisioned by
2010, not necessary at this time.
In summary, the SUA wastewater system consists of the PGA treatment plant at
12.0 MGD, a 15 MGD deep well injection system, and 8.0 MGD reclaimed water
distribution capacity. No development moratoriums or other regulatory
restrictions have been enacted to limit growth or the Authority’s ability to connect
new customers in the City because of insufficient sewage disposal capacity.
With the potential to upgrade the PGA Regional Wastewater Treatment plant to
eventually 16.0 MGD capacity and the Authority’s aggressive I/I program, no
capacity problems are foreseen for the City.
There are no known septic tank failures within the City. SUA maintains a dynamic
database which identifies non-sewered areas and it is believed that all
development within such areas is served by properly functioning septic systems.
No extension of the sewer service to these areas is planned unless and until
individuals or groups petition and agree to pay associated costs.
Septic systems are permitted only on properties meeting the criteria set forth in
Palm Beach County Environmental Control Rule No. 1. Due to the lack of need,
a sewer service plan has not been prepared, as contemplated in a 1990
comprehensive plan policy. If reports of septic tanks failures are received by the
City, the city will request that SUA participate in developing a sewer service plan.
The plan will be consistent with state Department of Environmental Protection
regulations and procedures, which are currently in effect and have jurisdiction
over septic systems and associated problems.
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IV.

RECOMMENDATIONS AND SUMMARY

In December, 1988, SUA organized and acquired the private utility company that
served several municipalities and adjacent unincorporated areas. The policies
and management strategies of the Utility Authority have been developed by the
consortium, and a portion of the Seacoast Utility Authority Master Plan was
updated in 2002 pertaining to reclaimed water only. The current policies of the
Utility Authority, as they affect the ongoing improvements and those
improvements being planned in the short and long terms, will keep required
system capacities ahead of the projected population.
The City is but a part of the Authority’s service area and the whole service area
must be considered for immediate needs and future growth. However, as a
member of the Seacoast Utility Authority Board of Directors, the City can ensure
the growth projected in this Comprehensive Plan will be met by the adequate
provision of the necessary utility services. The City can also ensure through its
involvement with the Authority that growth in the region takes place in a sound
manner and that all of the communities of the area benefit.
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I.

INTRODUCTION

The primary focus of this support document is to identify the facilities which the
City will need in order to manage and dispose of the municipal solid waste
(MSW) and hazardous waste generated during the planning period. For
municipal solid wastes, these include transfer stations, processing plants, and
landfills. For hazardous waste, only transfer stations will be addressed since
disposal of such wastes within solid waste landfills is not permitted in Florida
(Section 403.722., F.S.).
In response to dwindling landfill capacity and the consequences on the
environment as a result of solid waste disposal the management philosophy
commonly identified as Integrated Solid Waste Management (ISWM) is utilized.
The most fundamental goal of ISWM is the reduction of the amount of waste that
is ultimately placed in landfills for disposal. ISWM is a combination of techniques
and programs that bases the solution of solid waste management on multiple
solutions geared to the local conditions and circumstances.
Regulatory Framework
Federal
The potential environmental impacts of solid waste facilities have also led to the
development of an extensive network of permitting requirements at the federal
and state levels. Impacts on air and water quality are reviewed by the U.S.
Environmental Protection Agency (EPA) and the Florida Department of
Environmental Protection (DEP), and where dredging and filling might occur, by
the U.S. Army Corps of Engineers (COE).
The South Florida Water
Management District (SFWMD) also provides state level review of water quality
and quantity impacts. Actual construction and operation of solid waste facilities
requires further permits and review by the Department of Environmental
Protection (DEP). For processing plants which will generate electrical power or
require tall emission stacks, further (DEP) and Federal Aviation Administration
(FAA) review may be required. These federal and state regulatory responsibilities
are summarized in Table 4-1.
For hazardous waste, the national Resource Conservation and Recovery Act
(RCRA) of 1976 directed EPA to develop a national program to regulate and
manage hazardous waste and provide incentives for states to adopt consistent
programs. The national Comprehensive Emergence Response and
Compensation Liability Act (CERCLA), passed in 1980, provided EPA with
authority and funds to respond to incidents requiring site clean-up and
emergency mitigation (the EPA “Superfund” Program). This act also defined the
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liability of business engaged in hazardous waste generation, transport and
disposal, and provided enforcement processes.
Table 4-1. Federal and State Regulatory Reviews Applicable To Solid
Waste Facilities
Activity Where
Review Agency
Review is
--------------------------------------------------------------Air Quality
New and Modified Source
Review Requirements
1. Prevention of
Significant
Deterioration (PSD)

DEP, EPA

Air emissions in
attainment areas

2. New Source Review

DEP

Air emission in
Non-attainment
Areas

DEP

Construction of
air pollution
Source (subsequent to testing)

Permit to Dredge
and fill effect on
water quality

DEP

Dredging and
filling where
possible

Permit to Construct
Wastewater Discharge

DEP, EPA

Discharge into
state waters
(operation)

Permit to Construct or
Operate Surface Water
Management System

SFWMD

Permit to Construct Air
Pollution Sources

Water Quality
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Stormwater management, drainage.

TABLE 4-1 (Cont.)
Activity Where
Review Agency
Review is
--------------------------------------------------------------Water Quality and Quantity
Consumptive Use Permit

SFWMD

Consumptive use
of surface and
groundwater and
drilling of wells

Permit to Construct
A Solid Waste Facility

DEP

Construction of
solid waste
Facilities

Certification of
Proposed Electrical
Power Generating
Plant Site

DEP

Any power plant
over 50 MW
optional for
smaller facilities

Notice of Proposed
Construction

FAA

Construction of a
tall emissions
Stack

Environmental Impact
Statement Provisions
upon Federal agency

EPA, COE

EIS requirements
or other dependent
federal
Involvement

Solid Waste

--------------------------------------------------------Notes: 1)

DEP reviews permit and recommends to EPA the action to take.
Final determination issued by EPA.

2)

Joint application between DEP and Corps of Engineers.

3)

EPA-National Pollutant Discharge Elimination System (NPDES)
permit.

4)

Use of the Florida electrical Power Plant Siting Act (PPSA) may preclude the
need for individual permit applications under Florida law since it serves as a
clearing house for these various permits. A Memorandum of Understanding has
been reached with EPA. Their permit requirements may also be addressed
under the PPSA.
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State
At the State level, the Florida Resource Recovery and Management Act (Chapter
403, F.S.), passed in 1980, adopted federal guidelines and directed DEP to
develop and implement a hazardous waste management program. This act
provided for: 1) adoption of federal hazardous waste definitions; 2) a system to
monitor hazardous waste from generation to disposal; 3) an annual inventory of
large hazardous waste generators; 4) permit requirements regulating treatment,
storage and disposal of hazardous waste; 5) funds for hazardous waste spill and
site clean-up; 6) hazardous waste management facility site selection procedures;
and, 7) fines and penalties for violators.
Amendments to the Florida act in 1983 provided directions and funds to establish
a cooperative hazardous waste management program between local, regional,
and state levels of government. These changes included provisions for countylevel hazardous waste management assessments, regional and statewide facility
needs assessments, and site selection of hazardous waste management
facilities at the county, region, and state levels.
The Palm Beach County Solid Waste Act, Chapter 75-473, Laws of Florida,
Special Acts of 1975 established the Solid Waste Authority of Palm Beach
County (SWA) as an independent special taxing district. In 1991, the Act was
amended to convert the Authority to a dependent taxing district with the County
Commissioners of Palm Beach County serving as the Board of the Solid Waste
Authority. SWA was established to develop and implement an integrated countywide solid waste management system. The Act gives the Authority the power to
construct and operate solid waste disposal facilities, issue revenue bonds to fund
all or part of the acquisition and construction costs for solid waste management
facilities and charge for the development and operation of the solid waste
system.
The June, 1988, Florida Solid Waste Management and Volume Reduction Act
established recycling goals, prohibited landfill disposal of some special wastes,
established grant programs for recycling and waste tires, and served as a
legislative basis for implementing integrated solid waste management statewide.
The 1988 interlocal Agreement between Palm Beach County and the Solid
Waste Authority transferred the responsibilities for compliance with the 1988
Solid Waste Management Act to the SWA.
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II. EXISTING CONDITIONS
Solid Waste Collection and Disposal
The City of Palm Beach Gardens does not own or operate a solid waste disposal
facility. Residential and non-residential waste as well as vegetative waste is
collected by a private sanitation firm for disposal at a facility that is owned and
operated by the Solid Waste Authority (SWA).
As part of the 2016 EAR-based amendments, data for this sub-element was
updated utilizing SWA’s 2006 Palm Beach County Integrated Solid Waste
Management Plan (ISWMP), and SWA’s 2016 Landfill Depletion Model.
Policies of the ISWMP
The Policies and Goals of the Solid Waste Authority establish the foundation
upon which the ISWM Plan is implemented. Policy Statements and Goals are
provided for the following areas; Integrated Solid Waste Management, Source
Reduction, Recycling, Organic Reclamation, Combustion, Collection Services,
Transfer Stations, Special Wastes, Hazardous Waste Management, Solid Waste
System Operations, Environmental Management, Public Participation,
Intergovernmental Coordination, Administration and Management, and
Emergency Management.
It is the policy of the SWA that Integrated Solid Waste Management principles
are utilized to conserve landfill capacity, while recovering energy and material
resources from the solid waste stream through a well planned and operated
system using source reduction, recycling, composting, combustion and landfill.
Below is an overview of these goals:
•

The Source Reduction goals set forth the development and maintenance
of programs that encourage residents to reduce of waste through rental,
repair, reuse, reduction of unwanted direct mail and reduction of singleuse and disposable products where practicable; expand existing
educational and incentive programs for source separation and composting
as an alternative to disposal of vegetative waste; development of
educational programs informing residents of less or non-toxic alternatives
to household chemical products; develop programs to assist businesses
with source reduction efforts and development of quantitative methods to
evaluate the effectiveness of source reduction activities.

•

The Recycling goals provide for reduction in the waste stream by
recovering recyclable materials to the maximum extent practical; provide a
convenient recycling program to encourage source separation of
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materials; provide sufficient processing capacity for source-separated
recyclable material; encourage the procurement of goods mad all or in
part from recycled materials; assist in the development and expansion of
secondary materials markets at the local, regional, state and national
levels and maximize materials recovery, revenues and market stability,
through pursuing programs with municipal and commercial customers,
selling of recovered materials and pursuing long term marketing
arrangements with consumers or brokers.
•

The Organics Reclamation goals provide for additional processing
capacity of wastewater treatment plant sludge as an alternative to landfill
disposal or land application; assure processing capacity for organics
received; assure regulatory compliance and production of the highest
quality end-products with the feedstock received and establish programs
to market end-products.

•

The Combustion goals utilize the existing waste-to-energy facility for
waste reduction and energy production; utilize landfill gas as an energy
source; evaluate combustion and disposal capacity regularly and assures
through annual inspections that the waste-to-energy facility operates in
compliance.

•

The Landfill goals utilize landfill designs and construction practices which
assure compliance with regulatory requirements and provide long term
protection of the environment; continual review and refinement of
operating practices to maximize available landfill capacity; annually
evaluate consumption and capacity; implement cost effective programs to
recover materials from the landfill that are useable and marketable and
utilize management and operating practices that assure the design,
construction, operation and closing of landfills is within regulatory
compliance while protecting the environment and reducing potential
nuisances.

•

Collection Services goals provide an LOS to meet the collection needs of
the majority of the County; provide collection; complies with regulatory
requirements for collection and transport of wastes; provides contract
administration and customer service programs for dependable,
comprehensive collection services and utilizes a special assessment for
collection costs in the unincorporated areas of the county.

•

The Transfer Stations goals provide for the operation of transfer stations in
compliance with regulatory requirements and environmental protection,
regular review and refinement of operating practices for maximum
efficiency; maximize waste separation at transfer station facilities through
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operations; implement training programs for employees in driver safety,
waste identification and emergency response and regular review of
transfer station capacity for the timely determine of needs.
•

The Special Wastes goals encourage special waste generators to reduce
and recycle as an alternative to disposal; implement tracking and
management systems for regulatory compliance; implement recycling and
utilization programs to minimize landfill disposal; develop disposal
programs for wastes such as treated biomedical wastes and implement
training and education programs to assure occupational health and safety
of all personnel.

•

Hazardous Waste Management goals seek to minimize the delivery of
hazardous wastes to the North County Resource Recovery Facility
(NCRRF) and landfills, provide residents with convenient disposal of
household hazardous waste, provide a reasonably accessible means of
hazardous waste disposal to the Conditionally Exempt Small Quantity
Generator, integrate collection and source reduction efforts to minimize
generation of household hazardous waste and develop operational and
educational programs to assist residents in the proper handling and
management of household hazardous wastes.

•

Solid Waste System Operation goals assures facilities are as aesthetically
compatible with surrounding land uses; facilities are managed to minimize
potential odor, noise and traffic impacts; develop plans appropriate to
address issues of pollution prevention, operational practices, safety
procedures and maintenance and develop plans to use closed facilities, to
the extent practicable for park and open space purposes, integrating
surrounding community recreational needs into the end-use plans.

•

Environmental Management goals assure the protection of surface and
ground water quality utilizing facility design, operating methods and
monitoring programs; protect ambient air quality from pollution using stateof-the-art waste processing techniques and control technologies; mitigate
environmental impacts which cannot be avoided or reduced by utilizing
efficient and cost effective technologies; provide long term care for closed
landfills utilizing reclamation and restoration techniques and provide and
coordinate efforts with public and private entities for a comprehensive litter
abatement and illegal dumping deterrence program.

•

Public Participation goals include comprehensive educational programs,
new and enhanced youth education programs, forums for the public and
local governments to present concerns and recommendations along with
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involvement in planning efforts and prepare presentations that enhance
the educational objectives.
•

Intergovernmental Coordination goals provide a direct liaison with the
County, municipalities, regional agencies, special districts, the DEP and
other State agencies; assure consistency of the Authority’s Plan with local
government comprehensive plans, establish planning practices that
minimize duplication; and participate in intergovernmental efforts to abate
litter, control illegal dumping and coordinate compliance and enforcement
for permitted facilities.

•

Administration and Management goals provide the organizational
framework to implement the policies and goals of the Governing Board
and adopted by the Plan; adopt annual budgets to efficiently provide
services; encourage technical expertise and professional competence of
SWA staff through education, seminars, professional associations and
technical certifications; implement procurement programs compliant with
laws and regulations, monitor technology improvements and other factors
to provide efficient and economical service and conduct evaluations for
accuracy of disposal assessments, waste reduction, recycling and other
activities for regulatory compliance and effective management.

•

Emergency Management goals provide for a plan that assures effective
disaster preparedness, post-disaster damage assessment, disaster
recovery, debris management and intergovernmental and public
communication; resumes collection operations as soon as safe to do so;
maintain contracts with debris management contractors for rapid debris
collection and management resources following a disaster; manage
disaster debris collection and reimbursement of costs from the Federal
Emergency Management Agency and other agencies and effectively
communicate information on facility status and debris collection to
customers.

SWA Solid Waste Facilities
Figure 4-1 is a map of Palm Beach County showing the locations of the solid
waste facilities managed by SWA. In addition to the facilities, certain transfer and
disposal facilities owned and operated by units of government are included as
elements of the county wide system. The facilities operated by local governments
are not commercial facilities, and manage wastes for only the local governmental
units that operate them.
All of the operating facilities have an identified capacity to transfer, process or
dispose of waste. The purpose of this section is to identify the remaining
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available capacity of those facilities, and identify the level of service that has
been established for waste collection, and per capita generation of solid waste.
These capacities and levels of service serve as the basis for predicting future
conditions and projecting the need for new or expanded capacity.
The North County Transfer Station, which is located at the northwest corner of
Donald Ross Road and Military Trail, serves the City. The facility is located in
the Town of Jupiter, but is directly adjacent to the City’s municipal boundary. The
facility has a design capacity for 1,900 tons of solid waste per day

FIGURE 4-1. LOCATION OF SOLID WASTE AUTHORITY FACILITIES

LEGEND
1 North County Transfer Station
2 West
Central Transfer
Station
Infrastructure
Element
3 Central
County
Transfer
Station
City of Palm Beach Gardens
4 South County Transfer Station
6 North County Facility

7 West Lake Park Road Landfill
8 Dyer Boulevard Park (closed landfill)
9Page
Cross
4-22State Landfill
10 Lantana Landfill
11 Pahokee Landfill
12 Belle Glade Landfill
13 Western Site

Tables 4-2 and 4-3 provide the design capacities for the Solid Waste System
Transfer Stations and Waste and Recovery Materials Processing facilities.
TABLE 4-2: SOLID WASTE SYSTEM TRANSFER STATIONS

TABLE 4-3: SOLID WASTE AUTHORITY
MATERIALS PROCESSING FACILITIES
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WASTE

AND RECOVERY

SWA’s 2016 Landfill Depletion Model
SWA’s integrated solid waste management system includes a landfill, a 2,000 ton
per day waste-to-energy (“REF #1”) facility, a new 3,000 ton per day mass burn
waste-to-energy plant (REF #2), a recovered materials processing facility, a
biosolids pelletization facility, a vegetative waste processing operation,
household hazardous collection facilities and six transfer stations. SWA’s
integrated solid waste management system is designed to minimize the reliance
on landfilling in an environmentally responsible and cost effective manner. While
SWA’s combustion, recycling and recovery efforts have and will continue to
significantly extend the life of the landfill, it is unreasonable to expect, given
current technology, that landfill disposal can be completely avoided. Landfills,
unlike other forms of infrastructure, are a depletable resource.
Per capita waste generation rates are developed using the actual quantities of
waste delivered to SWA’s facilities and the annual estimate of population from
the University of Florida Bureau of Economic and Business Research (BEBR)
The solid waste generation for Class 1 material (garbage and special wastes)
and Class 3 material (trash and building debris) in the City of Palm Beach
Gardens for FY 2015 have been derived from the county-wide totals, shown
below in Table 4-4.
Table 4-4: FY 2015 Solid Waste Generation
Palm Beach Gardens - FY 2015
Solid Waste Generation
Class 1
Class 3
Total
Generation Rate (ppd)
Class 1
Class 3

Lbs/Day
216,636
119,666
336,302
4.29
6.66

The City, in coordination with the SWA, has established a solid waste Level of
Service standard of 7.13 lbs per day, twice per week. As shown in the above
Table, the City is well below the standard.
Hazardous Waste Management
The SWA Rule II, Hazardous Waste Services Authorization sets forth procedures
on how to obtain a hazardous waste services authorization from SWA. The
hazardous waste services authorization allows Conditionally Exempt Small
Quantity Generators (CESQG) to dispose of their hazardous waste at Solid
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Waste Authority Hazardous Waste Collection Facilities. This Rule also provides
requirements and procedures for the issuance, denial, renewal, extension,
transfer, modification, and revocation of hazardous waste services
authorizations. This Rule shall not preclude the application of any other
authorization requirements or procedures for certain types of facilities or activities
as contained in Federal, State, or local laws and regulations or other rules of the
Authority.
Household and Small Quantity Generator Hazardous Waste Collection
The Solid Waste Authority has implemented programs to accept household
waste (HHW) at no cost to the resident, and Exempt Small Quantity Generators
(CESQG) waste with the generator paying the cost of disposal. HHW is now
collected at the Central facility on the North County Resource Recovery facility
site, and at the transfer stations. CESQG waste is accepted from generators who
register with the Authority.
Community Right-to-Know
The United States Congress passed the Superfund Amendments and
Reauthorization Act (SARA) in October, 1986, to amend and reauthorize the
Comprehensive Environmental Responsibility Clean-up and Liability Act
(CERCLA). SARA included a separate title, Title III, the Emergency Planning
and Community Right-to-Know Act to alert communities to the dangerous
chemicals present within or adjacent to their boundaries and to lay the foundation
for effective emergency response management. The act, among several other
things, lists the Threshold Planning Quantity (TPQ) for extremely hazardous
substances at which a facility is subject to the reporting requirements for the act.
Hazardous materials management is a function addressed countywide by four
designated hazardous materials teams (HAZMAT teams). These five HAZMAT
teams respond to all emergency calls and handle all hazmat related issues
throughout Palm Beach County. The City’s Comprehensive Emergency
Management Plan does provide a section on hazardous materials and the City
Fire Department may support the designated HAZMAT teams within the city
limits.
Needs Assessment
SOLID WASTE FACILITIES
The 1988 Solid Waste Management Act prohibits the city from providing its own
solid waste disposal facility and therefore the city will rely upon the SWA to meet
that need. The city does not control the solid waste disposal capacity that is
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existing or that which will be required. However, the city will make solid waste
projections or other pertinent data available to the Authority for their future
facilities planning.
The City of Palm Beach Gardens participates city-wide in recycling through use
of the blue and yellow recycling containers through SWA. In addition, City Hall,
all City recreational facilities, and City bus shelter locations provide recycling
receptacles for bottles and cans, and City Hall offices include paper-recycling
bins as a means of reducing the amount of refuse being sent to the landfill. The
1988 Solid Waste Management Act established a statewide goal of 30 percent
recycling; with specific goals of 50 percent recycling of ferrous, aluminum, glass
and plastic containers, and newsprint. The SWA has implemented collection and
processing programs to meet, and ultimately exceed the goals established by the
State. In addition to these five materials, the SWA’s residential collection
programs currently include aseptic packaging, magazines, corrugated cardboard
gable-top containers (milk, juice, etc.), and other aluminum products.
Commercial recycling programs include office paper and corrugated cardboard,
and the same materials as the residential programs. Special waste recycling
includes materials such as yard waste, construction/demolition debris, tires, white
goods and used oil. This is not an exhaustive list of materials, nor will the
program be limited to only these materials. As markets are developed that assure
that the materials recovered are recyclable, they may be added to the recycling
programs.
Recycling reduces the amount of waste brought into landfills and thereby
reduces the amount of lands needed for land filling. The space saved extends
the life of these facilities, postponing the need to expand new facilities. The
Authority anticipates that by increasing the recycling of waste, the environmental
impact associated with land filling, illegal dumping and littering will be reduced.
HAZARDOUS WASTE
There are no public or commercial Hazardous Waste Treatment, Storage, and
Disposal Facilities (TSDFs) in the City and none are proposed. The storage
facility at SWA’s North County Resource Recovery Facility is intended to be the
county regional facility and should satisfy the capacity needs of the City.
Performance Assessment
SOLID WASTE FACILITIES
The city can only assess the performance of its collection services since it does
not control disposal. The city collects yard trash weekly and the capacity of
individual vehicles may be increased by determining actual road miles and
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congestion factors from different zoning of the city to the transfer plant or the
disposal site.
Residential and non-residential solid waste is collected twice weekly (or more for
some commercial facilities) by a private solid waste contractor. Performance has
been adequate to meet the required collection schedule. This contractor will face
similar routing decisions in optimizing the use of collection vehicles. The
contractor may need to change collection schedules or modify collection vehicles
as necessary to maintain participation in SWA recycling programs.
The county-wide recycling program includes source separation of at least glass,
aluminum, newspapers, plastic, and corrugated cardboard. Collection will be
coordinated by SWA and includes:


Select curbside collection from single-family units.



Drop-off centers for multi-family dwelling units, public schools, and
shopping centers.



Mobile buy-back centers for rural areas.



A processing center which will serve to process the material into its most
marketable form (i.e. crushed, baled, bundled) and prepare it for
transportation.



Modification to the Authority transfer stations to process materials and
reduce transportation costs.



A public education program designed to increase the level of awareness,
with respect to the availability of recycling programs, of all residents.

HAZARDOUS WASTE MANAGEMENT
The main effort towards hazardous waste management on the part of the city has
been to register the few respondents to the Right-to-Know laws. However, the
city can help other entities, such as the SWA, in collecting hazardous wastes by
providing notice of same in the monthly newsletter to residents.
Summary
As of September 30, 2015, the Solid Waste Authority’s North County Landfills
have an estimated 25,557,627 cubic yards of landfill capacity remaining. SWA
completed the construction of a second Waste-to-Energy facility and began
operation of the facility in 2015, thereby extending the useful life of the landfill.
Infrastructure Element
City of Palm Beach Gardens

Page 4-27

Utilizing population growth as published by the University of Florida Bureau of
Economic and Business Research (BEBR), medium projection, and projected
rates of solid waste-generation, waste reduction and recycling, SWA forecasts
that capacity will be available at the existing landfills through approximately the
year 2047.
SOLID WASTE, SUB-ELEMENT - Terms, Concepts, and Definitions
The materials dealt within this sub-element support document are defined in
Section 403.703, Florida Statues. The definitions are included herein in their
entirety.
1. “Department” means the Department of Environmental Protection or any
successor agency performing a like function.
2. “County” or any like term, means a political subdivision of the state
established pursuant to s. 1, Art. VIII of the State Constitution, and when
s. 403.706(19) applies means a special district or other entity.
3. “Municipality” or any like term, means a municipality created pursuant to
general or special law authorized or recognized pursuant to s. 2 or s. 6,
Art, VIII of the State Constitution, and when S. 403.706(19) applies means
a special district or other entity.
4. “Person” means any and all persons, natural or artificial, including any
individual, firm, or association; any municipal or private corporation
organized or existing under the laws of this state or any other state; any
county or this state; and any governmental agency or this state or the
Federal Government.
5. “Recyclable material” means those materials that are capable of being
recycled and that would otherwise be processed or disposed of as solid
waste.
6. “Recycling” means any process by which solid waste, or materials which
would otherwise become solid waste, are collected, separated, or
processed and reused or returned to use in the form of raw materials or
products.
7. “Recovered Materials” means metal, paper, glass, plastic, textile, or
rubber materials that have known recycling potential, can be feasibly
recycled, and have been diverted and source separated or have been
removed from the solid waste stream for sale, use, or reuse as raw
materials, whether or not the materials require subsequent processing or
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separation from each other, but the term does not include materials
destined for any use that constitutes disposal. Recovered materials as
described in this subsection are not solid waste.
8. “Solid waste management” means the process by which solid waste is
collected, transported, stored, separated, processed, or disposed of in any
other way, according to an orderly, purposeful, and planned program,
which includes closure.
9. “Resource recovery” means the process of recovering materials or energy
from solid waste, excluding those materials or solid waste under control of
the Nuclear Regulatory Commission.
10. “Solid waste management facility” means any solid waste disposal area,
volume reduction plant, transfer station, or other facility, the purpose of
which is resource recovery or the disposal, recycling, processing, or
storage or solid waste. The term does not include recovered materials
processing facilities that meet the requirements of s. 403.7046, except the
portion of such facilities, if any, which is used for the management of solid
waste.
11. “Solid waste disposal facility” means any solid waste management facility
that is the final resting place for solid waste, including landfills and
incineration facilities that produce ash from the process of incinerating
municipal solid waste.
12. “Resource recovery equipment” means equipment or machinery
exclusively and integrally used in the actual process of recovering material
or energy resources from solid waste.
13. “Solid waste” means sludge unregulated under the federal Clean Water
Act or Clean Air Act, sludge from a waste treatment works, water supply
treatment plant, or air pollution control facility, or garbage, rubbish, refuse,
special waste, or other discarded material, including solid, liquid,
semisolid, or contained gaseous material resulting from domestic,
industrial, commercial, mining, agricultural, or governmental operations.
Recovered materials as defined [in number 7, above] are not solid waste.
14. “Volume reduction plant” includes incinerators, pulverizers, compactors,
shredding and baling plants, composting plants, and other plants which
accept and process solid waste for recycling or disposal.
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15. “Yard trash” means vegetative matter resulting from landscaping
maintenance and land clearing operations and includes associated rocks
and soils.
16. “Transfer station” means a site the primary purpose of which is to store or
hold solid waste for transport to a processing or disposal facility.
17. “Construction and demolition debris” means discarded materials generally
considered to be not water-soluble and nonhazardous in nature, including,
but not limited to, steel, glass, brick, concrete, asphalt roofing material,
pipe, gypsum wallboard, and lumber, from the construction or destruction
of a structure as part of a construction or demolition project or from the
renovation of a structure, and includes rocks, soils, tree remains, trees,
and other vegetative matter that normally results from land clearing or land
development operations for a construction project, including such debris
from construction of structures at a site remote from the construction or
demolition project site. Mixing of construction and demolition debris with
other types of solid waste will cause the resulting mixture to be classified
as other than construction and demolition debris.
18. “Closure” means the cessation of operation of a solid waste management
facility and the act of securing such facility so that it will pose no significant
threat to human health or the environment and includes long-term
monitoring and maintenance of a facility if required by department rule.
19. “Disposal” means the discharge, deposit, injection, dumping, spilling,
leaking, or placing of any solid waste or hazardous waste into or upon any
land or water so that such solid waste or hazardous waste or any
constituent thereof may enter other lands or be emitted into the air or
discharged into any waters, including groundwater, or otherwise enter the
environment.
20. “Generation” means the act or process of producing solid or hazardous
waste.
21. “Hazardous waste” means solid waste, or a combination of solid wastes,
which, because of its quantity, concentration, or physical, chemical, or
infectious characteristics, may cause, or significantly contribute to, an
increase in mortality or an increase in serious irreversible or incapacitating
reversible illness or may pose a substantial present or potential hazard to
human health or the environment when improperly transported, disposed
of, stored, treated, or otherwise managed. The term does not include
human remains that are disposed of by persons licensed under Chapter
497, F.S.
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22. “Hazardous waste facility” means any building, site, structure, or
equipment at or by which hazardous waste is disposed of, stored or
treated.
23. “Hazardous waste management” means the systematic control of the
collection, source separation, storage, transportation, processing,
treatment, recovery, recycling, and disposal of hazardous wastes.
24. “Manifest” means the recordkeeping system used for identifying the
concentration, quantity, composition, origin, routing, and destination of
hazardous waste during its transportation from the point of generation to
the point of disposal, storage, or treatment.
25. “Operation”, with respect to any solid waste management facility, means
the disposal, storage, or processing of solid waste at and by the facility.
26. “Storage” means the containment or holding of a hazardous waste, either
on a temporary basis or for a period of years, in such a manner as not to
constitute disposal of such hazardous waste.
27. “Transport” means the movement of hazardous waste from the point of
generation or point of entry into the state of any off-site intermediate
points, and to the point of off-site ultimate disposal, storage, treatment, or
exit from the state.
28. “Treatment,” when used in connection with hazardous waste, means any
method, technique, or process, including neutralization, designed to
change physical, chemical, or biological character or composition of any
hazardous waste so as to neutralize it or render it nonhazardous, safe for
transport, amenable to recovery, amenable to storage or disposal, or
reduced in volume or concentration. The term includes any activity or
processing designed to change the physical form or chemical composition
of hazardous waste so as to render it nonhazardous.
29. “Hazardous substance” means any substance which is defined as a
hazardous substance in the United States Comprehensive Environmental
Response, Compensation, and Liability Act of 1980, 94 Stat. 2767.
30. “Guarantor” means any person, other than the owner or operator, who
provides evidence of financial responsibility for an owner or operator
under this part.
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31. “Land disposal” means any placement of hazardous waste in or on the
land and includes, but is not limited to, placement in a landfill, surface
impoundment, waste pile, injection well, land treatment facility, salt bed
formation, salt dome formation, or underground mine or cave, or
placement in a concrete vault or bunker intended for disposal purposes.
32. “Clean debris” means any solid waste that is virtually inert, that is not a
pollution threat to groundwater or surface waters, that is not a fire hazard,
and that is likely to retain its physical and chemical structure under
expected conditions of disposal or use. The term includes uncontaminated
concrete, including embedded pipe or steel, brick, glass, ceramics, and
other wastes designated by the department.
33. “Processing” means any technique designed to change the physical,
chemical, or biological character or composition of any solid waste so as
to render it safe for transport; amenable to recovery, storage or recycling;
safe for disposal; or reduced in volume or concentration.
34. “Sludge” includes the accumulated solids, residues, and precipitates
generated as a result of waste treatment or processing, including
wastewater treatment, water supply treatment, or operation of an air
pollution control facility, and mixed liquids and solids pumped from septic
tanks, grease traps, privies, or similar waste disposal appurtenances.
35. “White goods” includes discarded air conditioners, heaters, refrigerators,
ranges, water heaters, freezers, and other similar domestic and
commercial large appliances.
36. “Biological waste” means solid waste that causes or has the capability of
causing disease or infection and includes, but is not limited to, biomedical
waste, diseased or dead animals, and other wastes capable of
transmitting pathogens to humans or animals. The term does not include
human remains that are disposed of by persons licensed under Chapter
497, F.S.
For the purpose of this element support document, the term “solid waste”
excludes hazardous waste and has been used to include the following:
Residential wastes: Mixed household wastes, including yard wastes, generated
by the general population.
Commercial wastes: Waste generated by the commercial and institutional
sectors. Physical characteristics of these wastes are similar to those of
residential wastes, in that they consist largely of combustible materials in the
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form of paper and food waste from offices, restaurants, retail establishments,
schools, hospitals, motels, and churches.
Industrial Wastes: Includes wastes generated by industrial processes and
manufacturing operations, excluding hazardous wastes. These wastes also
include general industrial housekeeping and support activity wastes.
Special wastes: Includes wastes having special characteristics or requiring
special handling. These wastes include oversize bulky wastes and materials
generated in demolition and construction projects, asbestos, sewage sludges,
and, as of July 1988, biohazardous wastes.
The term “transfer station” refers to a facility for the temporary storage of solid
waste prior to transport to a processing plant or to a final disposal site. For the
purposes of this element support document only permanent facilities which would
require attendance by trained operators will be addressed.
Any “processing plant” facility in this element support document will address only
such facilities as would serve the needs of the city as a whole. The purpose of
these facilities may include any or all objectives of reductions of the volume of
wastes disposed, energy recovery from wastes, or recovery of reusable
materials.
The term “landfill” refers to the final disposal site of solid wastes and, as it
implies, involves burial of the wastes. Landfills are classified for regulatory
purposes according to the characteristics of the wastes they are permitted to
receive. This element support document will address only the type identified as a
Class I landfill, which can receive the solid wastes typically generated in the city
and is the only type currently servicing the city.
Class I solid waste disposal area” means a disposal facility which receives an
average of 20 tons or more per day, if scales are available, or 50 cubic yards or
more per day of solid waste, as measured in place after covering, and which
receives an initial cover daily.
“Class II solid waste disposal area” means a disposal facility which receives an
average of less than 50 cubic yards per day of solid waste, as measured in place
after covering, and which receives an initial cover at least once every 4 days.
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I.

INTRODUCTION

Terms and Concepts
STORMWATER MANAGEMENT SYSTEMS
Water flowing overland during and immediately following a storm event is called
stormwater drainage or stormwater run-off. Under the effect of gravity, the
drainage flows toward sea level through depressions and channels which
comprise the drainage systems of an area. The drainage system may consist of
natural features, man-made features, or a combination of both.
Natural drainage systems are defined by the topography of an area. The largest
feature of a natural drainage system is the drainage basin, or watershed. The
boundary of the basin is called the basin divide. This is a line where the natural
land elevation directs run-off from the basin toward a common major drainage
feature, such as a river, lake, or bay. The major drainage feature is often called
the receiving body and the smaller features are its tributaries.
Man-made drainage facilities are artificial and designed to store or convey
stormwater run-off. Swales, ditches, levees, canals, and storm sewers are
typical conveyance structures, collecting stormwater run-off and directing it
toward downstream receiving waters.
Stormwater storage structures are
generally classified as either detention or retention facilities. Detention facilities
are designed to temporarily impound run-off and release it gradually to
downstream portions of the drainage system through an outlet structure.
Retention facilities are impoundments which release stormwater by evaporation
and by percolation into the ground, with no direct discharge to surface waters. A
functional system may retain a certain increment of a design storm and detain
the remainder.
DRAINAGE AND STORMWATER MANAGEMENT
The occurrence of stormwater run-off is highly variable, dependent on the
amount of rain falling during each storm event and on conditions within the
drainage basin. Since most storm events are relatively moderate, natural
drainage features typically evolve to accommodate moderate quantities of
stormwater run-off. Occasionally, severe storm events create run-off volumes in
excess of what these features can process, resulting in temporary flooding of
adjacent land. This periodic flooding is part of the natural cycle of events and
often has beneficial effects on the basin ecosystem.
Some ecological
communities require flooding. This is generally not perceived as a problem until
development occurs in flood prone areas.
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Historically, the typical strategy adopted in response to stormwater flooding of
developed areas was to modify the drainage system to convey run-off away from
developed sites more rapidly. Initially, this response may result in limited success
in reducing nuisance effects and property damage. However, as urbanization of
a drainage basin increases, storm events produce proportionately more and
faster run-off, primarily due to regarding of the land and the increase in
impervious surfaces in the basin. As a result, the capacities of natural drainage
features are exceeded more frequently and stormwater flooding problems
increase as do expenditures for further drainage improvements.
In addition to exacerbating flood problems, this strategy for coping with
stormwater run-off has detrimental effects on water quality. Soil eroding from
development sites, and materials such as oil, grease, pesticides, and fertilizers
from urban land uses are washed into the basin by run-off, increasing pollutant
loading on receiving waters. The increased velocity of run-off also disrupts
natural drainage features by destabilizing channels leading to further sediment
loading and debris accumulation.
The term “stormwater management” refers to comprehensive strategies for
dealing with stormwater quantity and quality issues. The central tenet of these
strategies is to ensure that the volume, rate, timing, and pollutant load of run-off
after development is similar to that which occurred prior to development. To
accomplish this, a combination of structural and non-structural techniques is
utilized. Structural techniques emphasize detention and retention of stormwater
to reduce run-off rates and provide settling and filtration of pollutants. Nonstructural techniques emphasize preservation or simulation of natural drainage
features to promote infiltration, filtering, and slowing of run-off. The objective of
stormwater management is to utilize the combination of techniques which
provides adequate pollutant removal and flood protection in the most economical
manner.
One of the key principles of current stormwater management techniques is
recognition of the need for basin-wide planning. The stormwater management
system must be designed beginning with the final outlet point to ensure adequate
capacity to handle all discharges from the upstream portion of the basin under
conditions present at the time of design. It is then necessary to ensure that
subsequent upstream development makes use of stormwater management
techniques and systems which maintain pre-development run-off conditions, so
that the downstream system is not overloaded. By ensuring that all development
within the basin is based on and supportive of a plan for the entire basin, the
functions and useful life of both natural and man-made components of the
system will be protected and extended.
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There are two basic factors involved in establishing a successful stormwater
management program around these principals: 1) establishing and applying
uniform design standards and procedures; and 2) ensuring adequate
maintenance of system components once they are constructed. The design
standard which is of primary importance is the design storm event. This standard
specifies the intensity (rate of rainfall) and duration of the rainfall event to be
used in the design of facilities.
Standard procedures for sizing and designing facilities should also be part of the
stormwater management program. This will ensure that systems are structurally
and functionally compatible.
The program should also provide for routine inspection and maintenance of
facilities to ensure proper performance during the facility life.
Regulatory Framework
Federal
Section 208 of the Federal Water Pollution Act (PL 92-500, 1972) is the directing
federal law with respect to water pollution abatement. In implementing the act,
the Environmental Protection Agency (EPA) identified pollutants carried in
stormwater run-off as a major source of water contamination.
To achieve the pollution abatement goals of the act, EPA provided assistance to
state and local governments to develop Area-wide Water Quality Management
Plans, or “208 plans” as they are commonly called. These 208 plans studied a
broad range of potential water pollution sources, including stormwater, and
focused on identifying pollutant sources and abatement needs, as well as
development of regulatory programs to ensure implementation. At present, there
are no federal regulations for stormwater management concerning the quantity of
stormwater run-off.
State
The Florida Department of Environmental Protection (DEP) has adopted a
Stormwater Rule (Ch. 17-25 Florida Administrative Code [FAC]) to fulfill part of
the state’s responsibilities under Section 208 of the Federal Water Pollution
Control Act. The rule’s basic objective is to achieve 80-95 percent removal of
stormwater pollutants before discharge to receiving waters. This rule requires
treatment of the first inch of run-off for sites less than 100 acres in size and the
first one-half inch of run-off for sites 100 acres or greater in size.

Infrastructure Element
City of Palm Beach Gardens

Page 4-37

Treatment is generally accomplished through retention or through detention with
filtration. Retention requires the diversion of the required volume of run-off to an
impoundment area with no subsequent direct discharge to surface waters.
Pollutant removal by settling and by percolation of the stormwater through the
soil is almost total. Detention facilities are typically within the line of flow of the
drainage system. Stormwater from a site passes through the detention facility
and is filtered to remove pollutants prior to discharge.
Implementation of the stormwater rule is achieved through a permitting process.
DEP has delegated permitting responsibility to the South Florida West
Management District (SFWMD) which has jurisdiction over the City of Palm
Beach Gardens. Exemptions to the permit requirements are provided for: 1)
facilities serving individual sites for single-family, duplex, triples, or quadraplex
units; 2) facilities serving dwelling unit sites which are less than ten acres in total
land area, have less than two acres of impervious area, and which comply with
local stormwater management regulations or discharge to a permitted regional
facility; and, 3) facilities for agricultural or silvacultural lands which have approved
management plans.
Local
The City of Palm Beach Gardens Comprehensive Plan and Code of Ordinances,
addresses drainage and specifies design guidelines of performance standards.
The City Engineer reviews permit applications for new developments and
redevelopment projects, and reviews the criteria for drainage works and
recommends approval or denial of projects on the basis of a 1 day/25-year storm
event design.
Northern Palm Beach County Improvement District (NPBCID) is an independent
special district of the State of Florida, created by action of the State Legislature in
1959. NPBCID has the powers to reclaim the lands within its boundaries for
water control and water supply purposes and to protect the land from the effects
of water by means of the construction and maintenance of canals, ditches,
levees, dikes, pumping stations and other works or improvements. NPBCID is
also authorized to construct and operate water and sewer facilities, road, parks
and parkways.
NPBCID operates and maintains ten (10) primary surface water management
systems (units of development) in parts of the south, west, and north areas of the
City. As such NPBCID is responsible for the operation of the surface water
management facilities within these Units of Development, including their water
control structures and/or pump stations. In many of the Units of Development,
both the secondary and tertiary surface water management facilities are operated
by NPBCID, and in the cases of Units 11 (PGA National) and Unit 43 (Mirasol),
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the surface water discharges go directly to the primary SFWMD canals rather
than through a City system. The SFWMD and NPBCID establishes the allowable
discharge for new developments. For projects over ten acres in size the design
criteria of the SFWMD (3-day, 25-year event) prevail while smaller projects use
NPBCID criteria (1 day, 25-year event).

II. EXISTING CONDITIONS
Natural Drainage Features
The natural terrain of the City is predominantly flat, sloping from approximately
eighteen feet (18 ft.) NGVD (National Geodetic Vertical Datum, 1929) in the west
to five feet (5 ft.) NGVD in the east, except for portions of the Atlantic Coastal
Ridge in the eastern part of the City that reach an elevation of twenty-five feet (25
ft.) NGVD. There were no natural rivers in the City, although the break in the
Atlantic Coastal Ridge did drain to the east through what is now the man-made
Earman River. Predevelopment surface drainage flow is shown in Map A.6
Bodies of Water in the Future Land Use Map series. There are no riverine
floodplains, but the Loxahatchee Slough is a floodplain for sheet flow through
wetlands. The west basins in the City typically drain to the west and follow the
historic flow path to the Loxahatchee Slough and River. The middle and eastern
portions of the City drain via man-made canals to the Intracoastal Waterway
and/or Lake Worth Lagoon and ultimately into the Atlantic Ocean.
Stormwater Management Systems
The drainage system serving the City includes water management facilities
operated and maintained by SFWMD, NPBCID, private HOA’s, and the City. The
drainage system can be divided into eight major drainage basins: The City’s C-17
Canal Basin, Unit 2 Basin, PGA National Resort Basin, Parcel 16 Basin, Mirasol
Basin, the Allamanda Basin, RCA Ditch Basin and the Palm Beach County
Cabana Colony Canal Basin. Additionally, that portion of the City east of the
Atlantic Coastal Ridge drains to Lake Worth/Little Lake Worth.
The majority of the City of Palm Beach Gardens’ surface water management
system was constructed in the early 1960’s. Over the years as the facilities have
aged, their original design cross sections have diminished resulting in a decrease
in canal storage and conveyance capacity. The City invested over $5 million
dollars from 2003 to 2006 to re-establish the major canals conveyance system.
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Existing Storm Drainage Facilities
The drainage system serving the City is divided into three hydraulic
classifications. The “primary” system consists of the SFWMD C-17 and C-18
Canals, which are regulated by SFWMD. These are large capacity canals that
convey stormwater east to the Lake Worth Lagoon (Intracoastal Waterway). In
addition, the “primary” system includes other canals operated and maintained by
both the City and NPBCID that discharge to the SFWMD canals. The
“secondary” systems are the surface water management systems, including
storm sewers, inlets, lakes and control structures serving developments,
neighborhoods, commercial properties and road rights-of-way.
The “tertiary” system includes the swales and other “gutter” systems that act as
the collector of runoff and conveys it to the secondary system and ultimately the
primary system of canals. In some older areas, the City is responsible for the
operation and maintenance of the tertiary systems such as in Plats 1 through 6,
and in other cases individual homeowners’ associations are responsible.
While swales are the most common part of the “gutter” system, other
components include the small swales between houses that drain residents’
backyards. These side swales are the responsibility of the homeowner or the
Property Owner – Homeowner Association (POA-HOA). Failure to maintain
these side swales is the typical cause of backyard high water.
This sub-element support document addresses drainage by basins and includes
pertinent information from the 1970 Mock, Roos and Search, Inc. (MRS) report,
the January 2002 Final Draft City of Palm Beach Gardens Stormwater
Management Plan prepared by LBFH, Inc., the City’s engineers, Boyle
Engineering, Inc. (formerly Lindahl, Browning, Ferrari and Helstrom, Inc.), the
NPBCID, City staff members, and field observations.
The three major drainage basins are, from west to east:
Canal C-18
Earman River/Canal C-17
Intracoastal Waterway (ICWW)
All of the drainage basins also receive run-off from areas outside of the City.
Hydraulic analyses of drainage ways are an engineering function beyond the
scope of this sub-element support documents, but those portions of earlier
reports that could be field verified have been included or otherwise updated.
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CANAL C-18 BASIN
This 105.8 square mile drainage basin is west of the Florida Turnpike and
services approximately thirty-six (36) square miles of the City. The SFWMD
controls the water levels in Canal C-18 and the NPBCID regulates surface water
management systems in the City portion of this basin. Canal C-18 is classified
by the DEP as Class 1 (drinking water supply) surface waters and stringent water
quality discharge standards are applied to development in this basin. Canal C-18
drains the Loxahatchee Slough, but still receives seasonal overflow from the
West Palm Beach Catchment Area, an impounded remnant of the slough that is
used as storage for the City of West Palm Beach drinking water supply. The
Florida Turnpike canal also drains into the C-18.
Within the City, the 2,351-acre PGA National Resort Development has restored
approximately 300 acres to the hydro period of the Loxahatchee Slough by
innovative designs that use these 300 acres in the tail water portion of the
development’s drainage system to treat the stormwater before discharge. The C18 Basin is more extensively described in the SFWMD document “An Atlas of
Eastern Palm Beach county Surface Water Management Basins” (An Atlas….),
June, 1988.
The addition of the G-160 water control structure within the C-18 Canal upstream
(south) of its junction with the west leg of C-18 provides restoration of a more
natural hydroperiod to the Loxahatchee Slough and provides for base flow
augmentation to the Northwest Fork of the Loxahatchee River (NWFLR)
INTRACOASTAL WATERWAY.
The Intracoastal Waterway (ICWW) is a man-made channel on the west side of
the Atlantic Coastal Ridge which extends from Jupiter to North Palm Beach. In
general, the ICWW receives drainage from smaller canals in the area between
the Florida Turnpike and the Atlantic Coastal Ridge, north of PGA Boulevard and
east of State Road Alternate A-1-A and from the C-17 Canal to the south. The
ICWW in the City is classified by the DEP as Class III marine waters. Most of the
major drainage ways have salinity barriers except for the canal bordering RCA
Boulevard.
Most of the Gardens Regional Center (Gardens Mall) and the area bounded by
Prosperity Farms Road, Alternate A-1-A, RCA Boulevard, and the south side of
Cabana Colony Subdivision were combined into one sub-basin (a.k.a. PGA
Drainage Basin).

Infrastructure Element
City of Palm Beach Gardens

Page 4-41

The area east of the Atlantic Coastal Ridge drains to Little Lake Worth/Lake
Worth which join the ICWW south of the City. All of this sub-basin within the City
uses hard-piped surface water management systems.
EARMAN RIVER/CANAL C-17
Both the Earman River and Canal C-17 are man-made waterways. The Earman
River was constructed as part of the original development of the City while Canal
C-17 was constructed earlier by the Central and South Florida Water Control
District (now SFWMD). The Earman River (a.k.a. Merrill Canal) receives major
contributions from the Thompson River and FEC Railroad canals. The Earman
River discharges to Canal C-17 just west of the salinity dam/control structure
(SFWMD S-44) located on the east side of S.R. Alternate A-1-A in
unincorporated Palm Beach County.
PGA NATIONAL RESORT BASIN
The PGA National Resort Basin is bordered on the west by the C-18 Canal, on
the north by PGA Boulevard, on the south by Northlake Boulevard, and on the
east by the Florida Turnpike. The basin is approximately 2,340-acres and makes
up NPBCID’s Unit of Development Numbers 11 and 11A and consists of a
mixture of land uses including residential, non-residential and golf courses. The
system is controlled by three pump stations that are operated by NPBCID.
These pump stations discharge stormwater from elevation 14.5’ NGVD of the
stormwater management system into the PGA Preserve area which is controlled
at elevation 17.2 NGVD.
The system is controlled by three pump stations that are operated by NPBCID.
These pump stations discharge stormwater from elevation 14.5’ NGVD of the
stormwater management system into the PGA Preserve area, which is controlled
at elevation 17.2’ NGVD.
The ultimate outfall is to the C-18 Canal via three sheet pile weir control
structures. All three structures were modified to include a 72-inch gated structure
operated by NPBCID through a radio telemetry system. The surface water
management system is operated and maintained by NPBCID.
PARCEL 16
The Parcel 16 Basin is bordered on the south by the Beeline Highway (S.R. 710),
on the north by Northlake Boulevard, and on the east by the Florida Turnpike.
This 241-acre basin primarily residential basin makes up NPBCID’s Unit of
Development Number 42. The surface water management system is operated
and maintained by NPBCID.
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The Basin was previously divided into two sub-basins by an old road grade
running north and south between Northlake Boulevard and S.R. 170. Historical
data and hydrologic indicators demonstrate an approximate 2.5-feet difference in
the normal water elevations between the two sub-basins. Unfortunately, with the
construction activities associated with the Turnpike, Northlake Boulevard and
S.R. 710 the historic outfalls were disrupted. During the partial development of
this parcel as Montecito by Gables Residential stormwater runoff has been
permitted to discharge into the overall Turnpike drainage system.
MIRASOL BASIN
The Mirasol Basin is west of the Florida Turnpike, south of Hood Road and north
of PGA Boulevard. The basin is approximately 2,012-acres and makes up
NPBCID’s Unit of Development Number 43, and includes residential and nonresidential land uses. The surface water management system is operated and
maintained by NPBCID. The surface water management system for the Mirasol
development is divided into two drainage sub-basins, the East and the West
Basin. The East Basin overflows to the West Basin through two control
structures, each consisting of a 1.5-foot wide weir. The West Basin discharges
into a spreader swale and then onto the portion of the Loxahatchee Slough lying
east of the C-18 Canal via a bleeder pump. In addition to the Mirasol discharges,
this pump is sized to “pass through” the allowable discharges from the Old Marsh
and Eastpointe developments to the north of this basin.
ALLAMANDA BASIN
The Allamanda Basin, also known as the Gardens East/Burns Road-RCA
Boulevard Basin is bounded on the west by Alternate A1A, on the north by RCA
Boulevard, on the south by Lighthouse Drive and on the east by Prosperity
Farms Road. This approximate 749-acre basin consists of residential land uses
such as Catalina Lakes, The Oaks, Sienna Oaks and non-residential land uses
such as Bellsouth, St. Marks and the Moose Lodge.
The basin’s surface water management system is divided into two drainage subbasins and is served by a master drainage system of canals and structures. The
Burns Road-RCA Boulevard sub-basin is controlled by two structures with a
bleeder and a weir at elevations 6.0 NGVD and 8.75 NGVD respectively. The
Gardens East sub-basin is controlled by a 40-foot wide fixed crest weir and three
15-inch diameter bleeder pipes at elevations 6.5-feet NGVD and 4.5-feet NGVD
respectively that discharge into the North Palm Beach Intracoastal Waterway via
two 72-inch diameter RCP culverts.
RCA DITCH BASIN
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The RCA Ditch Basin bounded on the west by Alternate A1A, on the south by
RCA Boulevard and on the east by Prosperity Farms Road. This approximate
262-acre basin consists of residential and non-residential land uses. The basin’s
surface water management system is divided into eleven sub-basins and is
served by a master drainage canal, know as the RCA Ditch running west to east,
along the south side of RCA Boulevard. The system is tidal ditch and is owned
and operated by Palm Beach County.
PALM BEACH COUNTY CABANA COLONY CANAL BASIN
The Palm Beach County Cabana Colony Canal Basin is bordered on the west by
Alternate A1A, on the north by Hood Road, on the east by Prosperity Farms
Road and on the south by RCA Boulevard. This approximate 1,578-acre basin
consisting of residential and non-residential land uses includes NPBCID’s Unit of
Development 19 (Regional Center), the existing Cabana Colony Development
and Frenchman’s Reserve.
The Regional Center (Unit 19) is in the southern portion of the basin and is
divided into four drainage sub-basins with varying control elevations. Sub-basins
3 and 4 discharge into the Cabana Colony Canal. The Frenchman’s Reserve
Development is in the northern portion of the drainage basin and includes
drainage from Hood Road and Alternate A1A rights-of-way. The surface water
management system discharges to the Palm Beach County Cabana Colony
Canal via two 1.5-foot wide weir control structures with a 10” diameter circular
orifice bleed down for recovery of water quality treatment volume.
History of Significant Stormwater Events
On October 17, 1995, the City of Palm Beach Gardens experienced unusually
heavy rains which resulted in flooded homes, road, parks, agricultural fields and
vacant land. Various sections of the City received between 1 and 21 inches of
rain. Rainfall was the highest on record for a 24-hour period. The City Engineer
classified the rain as substantially exceeding the 100-year event. The rainfall
combined with higher than normal tides made efforts to remove water from the
area and through the canal systems very difficult. The flooding was further
aggravated by the saturation of land from antecedent rainfall.
The City estimated at that time $3.4 million in damage to public facilities because
of the flood. This amount included damage to almost 20 miles of roads within the
City. More than 300 homes in the City were flooded during the storm. Some
residents had two to three feet of water in their homes for up to 24 hours.
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The majority of the flooding within the City occurred in the Intracoastal Basin in
the northeast section of the City. The canals and structures within this basin are
owned and/or regulated by the Northern Palm Beach County Improvement
District and the South Florida Water Management District.
The C-17 Basin, which includes the older sections of the City, experienced
minimal flooding. Most of the canals within this basin are owned and maintained
by the City. The basin also benefitted from a canal maintenance program started
by the City’s Public Works Department in 1994. The canal maintenance program
was completed in 2006. The City will continue to maintain the canals as regular
maintenance.
Following the October 1995 storm, the January 1999 storm and Hurricane Irene
public meetings were held where residents expressed their concerns over
flooding that occurred within the City. Restoration activities were planned and
some undertaken to clean the canals to decrease the frequency of flooding.
2002 Stormwater Management (SWM) Plan
In July of 2001, the City’s consulting civil engineers were authorized to prepare a
plan for proposed stormwater management improvements to the City’s drainage
system. The scope included collection of available information on the existing
drainage basins, control structures, and the status of the canal and swale
restoration work to date. The plan prioritized stormwater management projects
and provided a recommended schedule for completion and preliminary
engineer’s opinion of probable costs. As stated above, the flooding was an
unprecedented rainfall event and the City’s drainage systems operated at its
approved level of service. However, the January 2002 Stormwater Management
Plan was implemented for the overall drainage in the City, which was significantly
enhanced. The major improvements as part of the 2002 SWM Plan are described
below:
Earman River Canal form MacArthur to C-17
This particular reach of the canal controls all of the flow coming out of the
Earman River Canal, the Thompson River Canal and the Bellwood Canals before
it gets to the C-17. Therefore, this is the most downstream segment of a very
large drainage basin of the City and becomes the critical reach of canal. This
segment of the canal was identified for cleaning and continued monitoring.
Earman River Canal from I-95 to Military Trail
The section of canal immediately downstream of this reach was restored in 2001.
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Thompson River Canal from Hickory to Avenue of the PGA’s
This particular reach of the canal has the unique feature that in several sections
the canal flows through some lake areas. The SWM Plan recommended
continued monitoring of the amount of growth, debris and materials that exist
within the City’s rights-of-way for continued performance of this reach of the
canal.
FEC Ditch from RCA Boulevard to Plat 4
This particular reach of the FEC ditch has been improved, in some areas
significantly due to adjacent development improvements, such as Parcel 5B.
Bellwood Canal South
Bellwood Canal South begin at Applecrest Drive and parallels Bellwood Street to
the Earman River Canal. This canal was cleaned in the five-year period prior to
the development of the January 2002 SWM Plan. The Plan recommended
continued monitoring of sediment deposit and condition of the canal bank with
respect to erosion.
Bellwood Canal North
Bellwood Canal North begins at Honeysuckle Avenue, runs south and east
adjacent to Heather Circle, and crosses under Gardenia Drive down to the
Earman Canal. This canal was cleaned and a bank was established on the north
and/or west side of the 60’ right-of-way within the five-year period prior to the
2002 SWM Plan. The Plan recommends continued monitoring of sediment
deposit and condition of the canal bank with respect to erosion.
Earman River Canal from MacArthur Boulevard to the Confluence of the
Thompson River Canal
This reach of the canal is adjacent to Lake Catherine. As part of the 2002 SWM
Plan the original designed cross-section, platforms for maintenance and the
platforms for access on both sides of the canal were re-established. The
drainage system for MacArthur Boulevard previously discharged to the Northlake
Boulevard roadway drainage system which was believed to be the cause of the
past flooding problems on MacArthur Boulevard. With the development of the
Banyan Tree PUD the MacArthur Boulevard drainage was disconnected from the
Northlake Boulevard system and piped directly to the C-17 Canal.
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FEC Ditch from Burns Road to RCA Boulevard
In 2001, the City with the assistance of a grant from the EDA, improved the
culverts underneath Lighthouse Drive and extended them to improve the ability of
this basin to drain to the C-17 canal. The challenge for the City along the FEC
Ditch is that the City does not own all of the right-of-way associated with the
ditch. In several areas the ditch bottom is at the right-of-way line and a portion of
the ditch is within the FEC right-of-way. The 2002 SWM Plan recommended the
thorough removal of all vegetative growth within the City’s right-of-way.
Thompson River Canal from the Earman Canal to Lighthouse Drive
In 2000 the canal sediments were excavated and a platform for maintenance was
constructed on the western side of the canal. Subsequently, a working platform
on the eastern edge of the canal was constructed to reestablish the original canal
cross-section for this reach of the Thompson River Canal.
Thompson River Canal from Lighthouse Drive to Holly Drive
Prior to the 2002 SWM Plan this reach of the canal had no major restorative
maintenance done in some time. The trees were growing in the City’s right-ofway and were hanging over the canal and in some instances dipping into the
canal. This not only impeded flow in the canal but also hindered maintenance
efforts. Significant improvements to both banks and to the canal cross-section
were done as part of the 2002 SWM Plan.
Thompson River Canal from Holly Drive to I-95
This stretch of the Thompson River Canal had the sediments removed and one
bank restored in 1999. The other bank was subsequently restored as part of the
2002 SWM Plan.
Thompson River Canal from I-95 to Military Trail
This reach of the Thompson River Canal is approximately 2500 feet long and
includes the crossing under I-95. FDOT made improvements to and cleaned the
box culvert under I-95 during the widening of I-95 between 2002 and 2004. City
maintenance records did not indicate any significant reconstructive maintenance
on this reach of the Thompson River Canal during the writing of the 2002 SWM
Plan. Therefore, recommended improvements included excavation and
restoration of the cross-section, returning this reach of canal to its original crosssection and rebuilding of the maintenance and access platforms on each side of
the canal.
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Thompson River Canal from Military Trail South to Seagrape
This reach of the Thompson River Canal includes the crossing under Military
Trail up to the intersection where the Thompson River Canal runs north and
south along Military Trail down to Seagrape, and the three fingers that extend off
of that section of canal. During the year 2000, the Holly Drive drainage
improvement project included enlarging the outfall pipe that discharges into this
particular reach of the canal. Excavation of sediments, re-establishment of the
access and maintenance platforms and redefining the canal cross-section to the
originally constructed cross-section was completed as part of the 2002 SWM
Plan.
Thompson River Canal from Military Trail to Hickory South of PGA Boulevard
This reach of canal includes a control structure and goes through parts of
BallenIsles, as well as older developments north of BallenIsles. Like many other
canal sections within the City, prior to the 2002 SWM Plan no significant
reconstruction activities were documented. As part of the Plan excavation of
sediments and re-establishment of the working platforms within the City’s rightof-way was completed.
Unit 2 Basin (Unit 2A overlay)
The majority portion of the Northern Palm Beach County Improvement District’s
(NPBCID) Unit of Development Number 2 basin (Unit 2) is bordered on the west
by the Florida Turnpike, on the north by Donald Ross Road, on the south by PGA
Boulevard, and on the east by Alternate A1A. An additional section known as
Frenchman’s Creek is located east of Alternate A1A and south of Donald Ross
Road. This 4060-acre basin consists of a mixture of land uses including
residential, commercial, and industrial. In addition to serving NPBCID’s Unit 2,
the drainage system also serves the Florida Turnpike.
Unit 2’s surface water management system includes four lateral canals: EPB-3A,
EPB-3B, EPB-3C, and EPB-3D. These canals collect runoff from respective
areas within Unit 2 and discharge to the EPB-3 Canal, which lies parallel to
Alternate A1A. The primary water control structure serving Unit 2 is a 69-foot
weir with a crest elevation of 8-fee NGVD, and three operable 72-inch by 36-inch
gated openings. The structure is located on the EPB-3 Canal, just west of
Alternate A1A and the FEC Railroad, north of Hood Road. Discharge from the
structure is directed under Alternate A1A and the FEC Railroad through three 72inch diameter pipes, east through Frenchman’s Creek, over the Frenchman’s
Creek salinity control structure, a 60.7-foot-wide weir with a crest elevation of 4.5’
NGVD, and to the Intracoastal Waterway.
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Unit 2A is an overlay within Unit 2 that provides additional improvements that
implement a cascading system of stormwater storm with three stages of water
levels from west to east in the basin. Unit 2A is nearing build out and as new
developments are constructed, they will be responsible to install the
infrastructure required for their project.
Plat 4
Unit 2, Plat 4 is an existing 118-acre residential community that was developed in
the early 1960’s and is partitioned into nine drainage sub-basins. Because it was
built prior to the adoption of regulatory requirements by SFWMD, it was
constructed without on-site storage for either flood protection or water quality
detention. In the 1995 and 1999 storms flooding of homes occurred. The main
purpose of the Unit 2A permit modifications was to provide flood protection for
the existing Westwood Gardens and Plat 4. In addition to flood protection,
NPBCID’s plan provides at least 1-inch of water quality treatment and attenuation
for the storm water runoff through the overall basin water management system,
prior to discharging from the Unit 2 discharge structure located at the EPB-3
Canal and Alternate A1A.
To provide additional flood protection for Plat 4, the existing pipes within seven of
the nine drainage systems were increased for additional capacity. Stormwater
runoff from the site is routed via a system of inlets, through the upsized pipes to
NPBCID EPB-3 Canal, EPB-3C Canal and EPB-3D Canal and ultimately to the
Intracoastal Waterway via Frenchman’s Creek to the north.
Westwood Gardens
Westwood Gardens lies within the westernmost sub-basin of Unit 2A and was
built in the late 1970’s and early 1980’s. Westwood Gardens provides on-site
water quality treatment, meets SFWMD criteria and was designed to provide
additional storage in the parking areas. As a result, the parking areas are
particularly low and unfortunately during storm events enough runoff is collected
to in the parking areas to flood many vehicles. During the Unit 2A improvements
and in conjunction with the development of WCI’s Old Palm development a large
diameter pipe was install to provide a connection from the Westwood Gardens
lake through Old Palm and ultimately conveying the runoff to the EPB-3C Canal.
RCA Boulevard Salinity Dam
The canal along RCA Boulevard previously had uncontrolled discharge and
allowed salt water intrusion. The functional value of constructing a salinity dam
on this canal has been established. Both environmental and drainage aspects
need to be considered, but the prevention of salt water intrusion into the surficial
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aquifer and domestic wells in the vicinity of RCA Boulevard is the main objective.
A salinity dam was constructed in 2002.
Closed Drainage System
Prior reports recommended the use of closed (piped) drainage systems in
specific areas for the purposes of safety and aesthetics. Some of these, such as
at Alternate A1A, have been done, but the analysis needs to be done as part of
the master drainage plan to provide proper sizing and costs.
The City needs to continue to work with state, regional and local agencies with
regard to developing a management plan for the areas acquired through the
environmentally-sensitive lands (ESL) acquisition program. The management
plan for the ESL areas needs to be specific actions and funding to retrofit and/or
mitigate any impacts to the City’s surface water management systems as a result
of the ESL Management Plan.
The City needs to continue to seek opportunities with NPBCID, SFWMD and
SUA to develop stormwater retention systems and storage areas so as to
maximize availability of fresh water for aquifer recharge and maintenance of
ecosystems within the City.
Current Needs Assessment
It has been determined by the City Engineer that the canals in the City operate at
the approved Level of Service for a 100-year storm.
In 2015, a Stormwater Infrastructure Mapping and Inspections Services –
Assessment and Ranking Report, was prepared by Keshavarz Associates and
Erdman Anthony. This is a comprehensive assessment and mapping program of
the City’s stormwater system. The findings of this study were intended to address
the City’s current needs, on a structure, pipe and neighborhood level. All visible
and accessible structures, pipes and outfalls were located, mapped and
assessed in this recent report.
Performance Standards
Standards for stormwater management are established for development in terms
of the retention capacity or rate at which stormwater is allowed to flow from the
property to the major drainage systems, and also the water quality of that runoff.
In accordance with SFWMD Rules and Regulations, Basis of Review for
Environmental Resource Permit (ERP) Applications, the level of service standard
(LOS) for new development in the City will be to have the finished floor above the
flooding from a 100-year storm with conveyance and retention/detention
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designed for a 3 day/25-year storm for developments greater than or equal to ten
(10) acres or for a 1 day/25-year storm for developments less than ten (10) acres
in size. Additionally, the LOS for new development requires that off-site
discharges are limited to historic (predevelopment) discharges and retention
requirements shall be the first 1’ of run-off if wet storage is utilized and the first
l/2’ if dry storage is utilized. The LOS for redevelopment shall conform to the
requirements for new development, unless otherwise approved by the City
Engineer. The minimum LOS for existing development is a surface water
management system that protects existing finished floor elevations from flooding
during a 1-day/100-year storm.
Level of Service Standards for stormwater quality are established consistent with
State water policy found in Florida Administrative Code 62-40,432, and South
Florida Water Management District criteria pursuant to ERP Rules, and Section
402(P)(3)(B) of the Federal Clean Air Act.
The City has developed a Stormwater Management Program which achieves
overall water quality standards consistent with applicable, federal, state and
regional rules and regulations. This program includes pollution prevention
measures, treatment or removal techniques, stormwater monitoring, use of legal
authority, compliance with the National Pollutant Discharge Elimination Program
(NPDES), and other appropriate means to control the quality of stormwater
discharged from the municipal separate storm sewer system. The Stormwater
Management Program also includes controls to effectively prohibit the discharge
of non-stormwater into municipal separate storm sewers, and reduce the
discharge of pollutants from the municipal separate storm sewer to the maximum
extent practicable.
Water quality standards within surface water management systems shall be
consistent with water quality criteria set forth in SFWMD rules governing the
issuance of Environmental Resource Permits.
The City has been issued an Annual Permit for individual NPDES permits for
separate storm sewer systems by the Florida Department of Environmental
Protection (Rule 62-624.600(2), F.A.C.), Permit Number FLS000018-003.
Through this permit, it requires the City to apply best management practices to
reduce storm water pollutants from municipal storm water systems, construction
sites, and other sources of potential sources.
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CITY OF PALM BEACH GARDENS
COMPREHENSIVE PLAN
POTABLE WATER SUB-ELEMENT
SUPPORT DOCUMENT

Updated November 2019
Pursuant to Ordinance 2, 2020
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I.

INTRODUCTION

On March 5, 2020, the City Council approved Ordinance 2, 2020, adopting its 10Year Water Supply Plan Facilities Work Plan (Work Plan). The purpose of the
Work Plan is to identify and plan for the water supply sources and facilities
needed to serve existing and new development within the local government’s
jurisdiction. Chapter 163, Part II, Section 163.3177(6)(c)3, Florida Statutes (F.S.),
requires local governments to prepare and adopt Water Plans into their
comprehensive plans within 18-months after the South Florida Water
Management District (SFWMD) approves a regional water supply plan or its
update. The Lower East Coast (LEC) Water Supply Plan Update was approved
by the District’s Governing Board on November 18, 2019. The Work Plan
references SUA’s water projections and the initiatives identified in the LEC Water
Supply Plan to ensure adequate water supply for the City. The basis of this subelement is from the City’s adopted Work Plan.
Residents of the City obtain their water from the Seacoast Utility Authority (SUA).
The City coordinates with SUA through the Development Review Committee
(DRC) process to ensure that sufficient capacity is available, and SUA ensures
that supporting infrastructure, such as water lines, are adequately planned for
and maintained.
The SFWMD plays a pivotal role in resource protection through criteria used for
consumptive use permitting. As pressure increased on the Everglades
ecosystem resource, the Governing Board of the SFWMD initiated rulemaking to
limit increased allocations dependent on the Everglades system. As a result, the
Regional Water Availability Rule was adopted by the Governing Board on
February 15, 2007, as part of the SFWMD Consumptive Use Permit (CUP)
program. This reduced reliance on the regional system for future water supply
needs, mandates the development of alternative water supplies and increased
conservation and reuse in the Seacoast Utility Service Area – see the map on the
next page.
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SEACOAST UTILITY AUTHORITY SERVICE AREA
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II. OVERVIEW
The City of Palm Beach Gardens does not own or operate its own potable water
supply system. Rather, potable water facilities and services are provided by the
Seacoast Utility Authority (SUA). SUA provides potable water to the City of Palm
Beach Gardens, as well as unincorporated areas of Palm Beach County and the
municipalities of Juno Beach, Lake Park, and North Palm Beach.
All five entities that receive water and services are members of the Seacoast
Utility Authority Governing Board.
All responsibilities for the withdrawal,
treatment, and distribution of potable water to the residents and businesses of
Palm Beach Gardens are assumed SUA, including the direct billing of customers.
SUA requires developers to upgrade the capacity of existing systems, and/or
build new systems to meet their needs through the coordinated DRC process, as
previously noted. In most cases, upon completion, SUA assumes ownership,
operation, and maintenance responsibilities of all related systems.

III. EXISTING CONDITIONS
Seacoast has a 30.5 million gallons per day (MGD) membrane Water Treatment
Plant, built in 2006, located at their Hood Road facility in Palm Beach Gardens.
The facility utilizes nanofiltration and low pressure reverse osmosis membrane
technology. The plant can treat up to 26 MGD of surficial aquifer water, and 3.5
MGD of Floridan Aquifer water, and 1.0 MGD blend capacity.
After construction of the Hood Road membrane water treatment plant, Seacoast
further expanded its water supply capacity by adding three more Floridan Aquifer
wells and one surficial aquifer well with associated Floridan raw water main.
Seacoast’s existing water storage and transmission include seven 2-milliongallon ground storage tanks at the Hood Road facility, two 1-million-gallon
ground storage tanks at the Lilac Street facility, two 2-million gallon tanks at the
Richard Road facility, a finished water transmission main connecting Richard
Road and Hood Road facilities, and miscellaneous pumping and control systems
at Richard Road and Lilac Street facilities.
Seacoast began feasibility work that will lead to construction of two new low
pressure reverse osmosis skids adding 3.5 MGD of Floridan Aquifer brackish
water treatment capacity.
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Seacoast also purchased a 6.12-acre parcel of surficial aquifer wellfield property
located on Park Lane, immediately south of the Richard Road facility, securing
permanent rights to construct a replacement well at this location.
IV. PUBLIC WATER SUPPLY DEMAND PROJECTIONS AND LEVEL OF
SERVICE
Palm Beach Gardens uses Seacoast’s average daily generation rate of 189
gallons per capita per day (gpcd) for planning purposes. Seacoast also uses this
average daily generation rate for planning purposes, which is consistent with the
current system-wide usage (i.e., CUP 50-00365-W). Seacoast does not employ a
non-residential generation rate; rather, all consumption for planning purposes is
expressed on a per capita basis. For the purpose of the City’s Work Plan, the
Seacoast generation rate of 189 gpcd is used to forecast the City’s water
demands.
Projections of finished water demand for the City are presented in the Table on
the next page. Seasonal adjustments were not considered in the 2012 SFWMD
Water Use Permit projections and are not included in the table. Current (2015)
finished potable water demand is estimated at 9.55 MGD (i.e., resident
population of 50,532 residents x 189 gallons per capita per day, converted to
million gallons per day-MGD), representing approximately 55% of the total within
the Seacoast service area.
It is projected that the City’s potable water demand for 2030, using population
projections obtained from the Palm Beach County Planning Division (i.e.,
resident population of 59,839 residents per the table on the next page) will attain
a level of 11.31 MGD by 2030, or approximately 59% of the total demand within
the Seacoast Service Area. The City will continue coordinating with Seacoast
through the DRC process to estimate and project potable water use and needs
throughout the entire service area.
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Palm Beach Gardens Projected Finished Water Demand
Palm Beach Gardens Population Projections
Year

Residents1

Potable Water
Demand (MGD)2

2015

50,532

9.55

2020

54,738

10.35

2025

58,384

11.03

2030

59,839

11.31

1. Source: Palm Beach County Planning Division, Population Allocation Model, 2015, unless
otherwise noted. Retrieved from: http://www.co.palmbeach.fl.us/pzb/Planning/population/populationproj.htm
2. Residents x 189 gpcd, converted to MGD.

V. CONSERVATION AND REUSE
Seacoast has included an extensive conservation program as part of its CUP,
including the following components:
▪

Water and Irrigation Conservation Ordinance - Palm Beach County adopted a
Water and Irrigation Conservation Ordinance on January 19, 1993, which is
included in the County’s Code of Ordinances, Article VI. – Water and
Irrigation Conservation. This Ordinance limits lawn irrigation to the hours of 5
p.m. to 9 a.m., which is in effect countywide unless municipalities adopt an
irrigation ordinance of their own.

▪

Palm Beach County’s Unified Land Development Code, Article 7, Section 3.C.
encourages the installation of native and drought tolerant plan materials in
appropriate areas; the use of water conservation irrigation practices; and the
adherence to landscape installation standards and maintenance procedures
that promote water conservation. (PBC Ordinance 2018-002)

▪

Ultra-Low Volume Plumbing Fixtures - All five participating governments
within Seacoast have adopted the Standard Plumbing Code, 1994 Edition, as
amended, which provides for maximum flow of volumes for various plumbing
fixtures in all new construction.

▪

Water Conservation Rate Structure - on June 1, 1994, Seacoast implanted a
rate structure that incorporated inclining block commodity rates. Seacoast
has indicated that the rate structure has been successful in encouraging
water conservation.
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▪

Automated Radio Read (AMR) with high use notification to Seacoast and
customer.

▪

Leak Detection - Seacoast field personnel area trained to identify leaks using
leak detection equipment and techniques. In addition, all accounts are
metered, and Seacoast has an active meter testing and change-out program
that test all large meters annually for accuracy, and replaces smaller meters
on either a “fixed service life” or “maximum mileage” basis.

▪

Rain Sensor Devices - Currently, all five member governments within
Seacoast have code requirements for the installation of rain sensor overrides
for new lawn irrigation systems.

▪

Water Conservation Education Program - Seacoast has an extensive
public conservation education program and provides conservation-related
pamphlets in its customer lobby.

▪

Reclaimed Water - Seacoast has been providing wastewater effluent for
irrigation purposes since 1978. At present, Seacoast’s entire average daily
wastewater flow is committed to active on-line reclaimed water consumers.
An inventory of contracts for reclaimed water in the SUA service area is
presented in the Table on the next page.

In addition, the City of Palm Beach Gardens implements water conservation
through its Code of Ordinances, Article II. Water Conservation, Section 74-36
through 74-43, and Article IV. Water Shortage Regulations, Sections 74-71
through 74-77. These code sections address the restriction of irrigation to the
hours of 5:00 p.m. to 9:00 a.m.; requires water sensing devices on new irrigation
systems; and assists the South Florida Water Management District (SFWMD) in
the implementation of its water shortage plan. The City will evaluate its Code of
Ordinances related to water conservation and shortages to include any
necessary best management practices for water conservation. In addition, the
City will review its operations related irrigation and address any potential updates
that may be necessary for compliance with Rule 40E-24.201 by 2025.
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Source: SUA, 2019
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VI. SERVICE AREA INITIATIVES
In September 2006, Seacoast entered into a Service Area Agreement (R20051769) with Palm Beach County defining the service area boundary between the
two providers. Delineation of the service area boundary was intended to
eliminate or minimize duplication of facilities, and to provide for the orderly
growth, expansion, and extension of respective water, wastewater, and
reclaimed water utility systems. The Agreement benefited existing and future
Seacoast customers by ensuring the most efficient delivery of public utility
services.
The current Seacoast Consumptive Use Permit issued by the SFWMD 2012
ensures adequate water supply throughout the service area through 2032, along
with the various improvements completed by Seacoast since the City’s 2015
Work Plan Update, Seacoast has ensured adequate water supply for its service
area through 2030, provided that there are no unforeseen impacts on existing
and planned supplies.
In addition, the Seacoast system is interconnected with the Town of Jupiter and
City of Riviera Beach water utility systems in the event of an emergency
shortage. Interconnections are detailed on the table and map on the next pages.
Further, Seacoast has a Utility Bulk Service Agreement (R2017-0444) with Palm
Beach County to provide Seacoast with up to 5 MGD of bulk potable water and
bulk wastewater service. The Bulk Agreement’s initial term is 30 years with 5year automatic extensions.
As an emergency back-up to the Palm Beach County interconnect SUA plans to
construct a water system interconnect with the City of West Palm Beach in 2020.
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Seacoast Interconnections
Entity

Size (inches)

Capacity (gpm)

Location

Jupiter

16

4,000

SR 811 and Donald Ross Road

Jupiter

10

2,500

US 1 and Ocean Drive

Jupiter

12

3,500

Jog Road and Donald Ross
Road

Riviera Beach

12

3,500

Military Trail and Leo Lane
Northlake Boulevard at Palm
Beach Gardens municipal golf
course
Northern terminus at Grapevine
Boulevard and Royal Palm
Beach Acreage

Palm Beach
County 1
Palm Beach
County 1

Source: Seacoast Utility Authority, 2019.
1. Western service area meters are not interconnected with the rest of Seacoast’s system.
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SUA Interconnections Map
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VII. CAPITAL IMPROVEMENTS
Current and projected water supply by Seacoast are summarized in the table
below. Since these projects are part of the Seacoast Capital Improvement Plan,
they are not included in the City’s Five-Year Schedule of Improvements.
CURRENT AND PROJECTED WATER SUPPLY IN MGD*
Item

Actual

Projected

2016
90,703

2020
94,330

2025
98,320

2030
101,276

188

189

189

189

17.08

18.29

19.05

19.52

17.54

22.305

22.30

22.30

Volume from Floridan2

2.72

01.03

2.47

3.80

Volume from Other

0.00

0.00

0.00

0.00

Volume from Reclaimed3

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Population1
Per Capita (gallons per day
finished water)
Potable Water Demands
(daily average annual)
Water Source: Volume from
Biscayne/Surficial

Additional Potable Water Needed

* Total Seacoast Service Area, including Palm Beach Gardens.
1. Source: LECWSP, Appendices 2018. Table B-1.
2. Source: Seacoast Utility Authority, 2019. All potable volumes finished water. All water source
volumes raw water.
3. Seacoast recycles 90% annual wastewater flow as irrigation water sold to customers in Table
7.
4. Higher differential between finished and raw water (compared to 2010) because Seacoast
converted to nanofiltration membrane treatment in May 2014.
5. Maximum daily allocation from Biscayne/Surficial aquifer allowed by SFWMD permit.
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CITY OF PALM BEACH GARDENS
COMPREHENSIVE PLAN
NATURAL GROUNDWATER AQUIFER RECHARGE SUB-ELEMENT
SUPPORT DOCUMENT

July 2016
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I.

INTRODUCTION

Terms and Concepts
Aquifers are water-bearing layers of porous rock, sand, or gravel. Several
aquifers may be present below one surface location, separated by confining
layers of materials which are impermeable or semi-permeable to water.
The source of water in aquifers is rainfall. Under the force of gravity, rainfall
percolates downward through porous surface soils to enter the aquifer strata. Soil
type and permeability vary by location, and so the rate of aquifer recharge from
rainfall may vary from one location to another. The areas of highest recharge
potential are called prime recharge areas. The presence of overlying confining
beds also determines which surface areas will be effective recharge areas for a
given aquifer and is another factor in identifying prime recharge areas for the
aquifer.
Since aquifer recharge areas are surface features, they are subject to alteration
by development. Covering a recharge area with impervious surfaces such as
roads, parking lots, and buildings reduces the area available for rainfall
percolation, altering the total rate and volume of recharge in that area. Increasing
the rate at which stormwater drains from recharge area surfaces also decreases
recharge potential.
A second concern related to development within aquifer recharge areas is the
potential for contamination of groundwater within the aquifer. Just as with
stormwater run-off to surface waters, pollutants picked up by run-off which enters
an aquifer can degrade the quality of the groundwater. Since water flows within
an aquifer in a manner similar to surface water flow, downstream portions of the
groundwater may be polluted over time. This becomes particularly significant
when the downstream portion of the aquifer is tapped as a potable water supply.
Regulatory Framework
Federal
In 1986, the Federal Safe Drinking Water Act (PL 93-523) was amended to
strengthen the protection of public water system wellfields and aquifers that are
the sole source of drinking water for a community. The amendments for wellfield
protection require states to work with local governments to map wellhead areas
and develop land use controls that will provide long-term protection from
contamination for these areas. The aquifer protection amendments require EPA
to develop criteria for selecting critical aquifer protection areas. The program
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calls for state and local governments to map these areas and develop protection
plans, subject to EPA review and approval. Once a plan is approved, the EPA
may enter into an agreement with the local government to implement the plan. As
of this writing, EPA has not completed development of the criteria needed to
implement this program.
State
In implementing the Florida Safe Drinking Water Act (Chapter 403, F.S.),
Department of Environmental Protection (DEP) has developed rules classifying
aquifers and regulating their use [Chapter 17-22, Part III, Florida Administrative
Code (FAC)]. These rules are currently being amended to strengthen protection
of sole source aquifers and wellfields tapping them. DEP has also established
regulatory requirements for facilities which discharge to groundwater (Section
17-4.245, FAC) and which inject materials directly underground (Chapter 17-28,
FAC).
The task of identifying the nature and extent of groundwater resources available
within the state has been delegated to the regional water management districts.
Each district must prepare and make available to local governments a
Groundwater Basin Resource Availability Inventory (GWBRAI), which the local
governments are to use to plan for future development in a manner which reflects
the limits of available resources. The Criteria for the inventories, and legislative
intent for their use, are found in Chapter 373, Florida Statutes, which reads:
“Each water management district shall develop a groundwater basin resource
availability inventory covering those areas deemed appropriate by the governing
board. This inventory shall include, but not be limited to, the following:
1.

A hydro geologic study to define the groundwater basin and its associated
recharge areas.

2.

Site specific areas in the basin deemed prone to contamination or overdraft
resulting from current or projected development.

3.

Prime groundwater recharge areas.

4.

Criteria to establish minimum seasonal surface and groundwater levels.

5.

Areas suitable for future water resource development within the groundwater
basin.

6.

Existing sources of wastewater discharge suitable for reuse as well as the
feasibility of integrating coastal wellfields.
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7.

Potential quantities of water available for consumptive uses.

Upon completion, a copy of the groundwater basin availability inventory shall be
submitted to each affected municipality, county, and regional planning agency.
This inventory shall be reviewed by the affected municipalities, counties, and
regional planning agencies for consistency with the local government
comprehensive plan and shall be considered in future revision of such plan. It is
the intent of the legislature that future growth and development planning reflect
the limitations of the available groundwater or other available water supplies
(Section 373.0395, F.S.).”
The Florida Legislature has also directed local governments to include
topographic maps of areas designated by the water management districts as
prime recharge areas for the Floridian or Biscayne aquifers in local
comprehensive plans, and to give special consideration to these areas in zoning
and land use decisions (Section 163.3177(6)(c), F.S.).
Local
A county ordinance entitled “Palm Beach County Wellfield Protection Ordinance”
has been in force since October 1987. The ordinance establishes three zones of
travel time to existing and proposed wells or wellfields and prohibits the use or
storage of hazardous materials at commercial properties in the closest zone
(Zone I), regulates these materials in the intermediate zone (Zone II), and
licenses the use of these materials in the farthest zone (Zone III). The ordinance
includes all municipalities within Palm Beach County in its jurisdiction.

II.

EXISTING CONDITIONS

Natural Groundwater Aquifer Recharge Areas
The groundwater system underlying the City of Palm Beach Gardens generally
consists of three aquifers: 1) the surficial or water table aquifer; 2) the upper
Floridian aquifer; and, 3) the lower Floridian aquifer. The water table aquifer lies
just below the land surface and extends throughout the City. It is open to
infiltration from rainfall in varying degrees, depending on the percolation
characteristics of surface soils and the extent of impervious surfaces which have
been created in the urban areas. The water table aquifer and surface water
systems are interconnected throughout the City, with the aquifer contributing
baseflow (a relatively constant supply of water) to the surface waters. The
majority of rainfall infiltrating the water table aquifer travels in an east-northeast
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direction from higher elevations to discharge areas such as canals or the
Intracoastal Waterway (ICWW).
The shallow aquifer is recharged where there are pervious surfaces. The soils
are mainly fine sands and/or silty sands and recharge is fairly rapid. The lack of
relief to the land promotes recharge.
The upper and lower Floridian aquifers lie below the water table aquifer and are
separated by confining layers with relatively low permeability. There is no
recharge to the Floridian aquifer in this area since the potentiometric head of the
upper Floridian is higher than the land surface.
EFFECTS OF DEVELOPMENT
Development generally increases run-off and thereby decreases recharge.
However, larger developments are now required to provide retention or detention
of stormwater and recharge occurs in this process. A notable positive recharge
system was incorporated in the design of PGA Resort Community, whereby a
300-acre portion of the Loxahatchee Slough has had the hydroperiod restored
and recharge has been restored.
Smaller developments, less than one hundred acres in size, will continue to
discharge a larger portion of stormwater than larger projects since the discharge
criteria are less stringent (i.e., retain the first half inch of stormwater instead of
the first inch). Exempted developments (i.e., ten acres or less) will continue to be
governed by City regulations.
Needs Assessment
Until definitive data are available from the SFWMD and the DEP, no change in
present practice is anticipated for natural groundwater recharge. The Palm
Beach County Wellfield Protection Ordinance fills a specific need for wellfield
protection and enforcement of this ordinance is supported by the City.
The availability of groundwater that is economically suitable for potable purposes
will be a critical factor as the City and north county area continue to grow. In
1991, a report on the state of the surficial aquifer system of northern Palm Beach
County was prepared by the Loxahatchee Council of Governments (COG). The
report demonstrated that a North Palm Beach County Improvement District
(NPBCID) plan to store storm water in reservoirs would yield enough water to
offset the region’s projected growth in demand for potable water. The District’s
plan was not implemented, and in 1995, the COG updated its report to reflect
that fact. The 1995 update concludes that while there is an adequate surficial
aquifer supply to meet potable water demand well into the next century, a need
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for impoundment of storm water still exists. Understanding this, Northern Palm
Beach County Improvement District sought and was issued a permit by SFWMD
to hold the control elevation within Unit of Development No. 2 at incrementally
lower elevations from the Florida Turnpike eastward to the Intracoastal. One
effect of modification is less and more controlled runoff, providing more retained
fresh water within that drainage basin. Additionally, the development of the
Mirasol project dramatically improved stormwater retention, reducing discharge
to the C-18 and ultimately to the S-46 structure (tide) on Indiantown Road.
Without these modifications and in the absence of such a plan, utilities may be
required to seek alternative resources, and the cost of treatment could rise
dramatically as a result.
It should be noted that the most significant impact on surficial groundwater
elevations results from local draw down in the vicinity of raw water supply wells
for SUA. Through the implementation of technical standards and SFWMD’s
management and storage of surface waters, the City has undertaken an
aggressive effort to reduce fresh water discharges to tide water as much as
possible and retain/detain surface water runoff as long as possible to allow
percolation into the surficial aquifer. This effective utilization of reservoirs, wet
and dry storm water management areas, structural controls that only release
fresh water discharges when established levels of services require said
discharges, etc., have sustained stable groundwater elevations within the City
and its surrounding areas. Further, SUA, which includes strong member
participation by the City of Palm Beach Gardens, has a keen awareness as to its
management of raw water supply wells and their respective draw down of the
surficial aquifer. The City, North Palm Beach County Improvement District
(NPBCID), and SUA constantly work together at monitoring current groundwater
conditions and planning for its continued future stability.
The aquifer recharge monitoring in the area is conducted by the SFWMD and
SUA. The City does not have the expertise, nor the fiscal resources, to conduct
aquifer recharge monitoring and studies. The City can assist the SFWMD and
SUA in these efforts.
It has been identified through the City’s visioning effort that the City needs to
promote that the primary use of the surficial aquifer system should be the public
water supply.
An identified need (through the City’s visioning effort) is active participation in the
regional water supply issues that are evolving through the Corp of Engineers’
restudy of the Central and Southern Florida Project, the South Florida Water
Management District’s Lower East Coast Water Supply Plan, and the Governor’s
Commission for a Sustainable South Florida. Each of these projects needs to
properly address water supply needs for the coastal urban areas of southeast
Infrastructure Element
City of Palm Beach Gardens

Page 4-69

Florida. The City’s participation in the regional water supply planning process
should support the following proposed policies, which are outlined in the City’s
“Vision.” The policies are: 1) Continued and improved flood control; 2) Continued
and improved water supply facilities to meet current and future demands without
necessitating costly alternative uses of poor quality water when the opportunity
for the storage and allocation of our natural rainfall/runoff can more than
adequately supply the needs of the coastal urban area; 3) An appropriate
allocation of water supplies to the coastal urban areas and adoption of policies
that embrace the concept of shared adversity when supply is in a shortfall;
4) Encourage water supply managers to provide additional infrastructure for the
storage of water that will provide a sustained and reliable supply for all users;
5) Water allocations must include a sustained water supply for all community
interests, people and businesses in South Florida; 6) While protection of our
environment is crucial to our region, environmental goals with regard to
preservation and restoration should be realistic and developed from proven
scientific principles.
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