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LIST OF DEFINITIONS

Agricultural Uses - Activities within land areas which are predominantly used for the cultivation of crops
and livestock including cropland, pastureland, orchards, vineyards, nurseries, ornamental horticulture areas,
groves, confined feeding operations, specialty farms, and silviculture areas.

Alrport Facllity - Any area of land or water improved, maintained or operated by a government agency
for the landing and takeoff of aircraft, or privately-owned paved runways of 4,000 or more feet in
length, and any appurtenant area which is used for airport buildings, or other airport facilities or rights-of-
way.

Alrport Obstruction - Any structure, object of natural growth, existing condition, or use of land which
obstructs the airspace required for the flight of aircraft during arrival or departure at an airport or which
otherwise increases the risk of danger to aircraft operations.

Areas Subject to Coastal Flooding - The areas delineated by the hurricane evacuation study applicable
to Broward County as requiring evacuation. These areas include the area requiring evacuation in the
event of a 100-year storm or Category 3 storm event (see Evacuation Zone).

Arterial Road - A roadway providing service which is relatively continuous and of relatively high traffic
volume, long trip length, and high operating speed.
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- A lake which is dug to drain adjacent land for development, with the material extracted
during the digging of the lake being used as fill on the adjacent land.

— Unincorporated areas where the Broward County
Board of County Commissioners (Board) serves as the local governing body and is responsible for providing
services and infrastructure, including potable water, parks, sewer, drainage (such as canals, lakes,
stormwater management), roadways, streetlights, and transit. The following areas are included in the BMSD
(2018):

—
~

Neighborhoods—Broadview Park, Central County (Roosevelt Gardens, Washington Park, Franklin
Park, and Boulevard Gardens) and North County/Hillsboro Pines and Hillsboro Ranches.

2) Regional facilities—Fort Lauderdale-Hollywood International Airport and landfill areas.
3) Residential enclaves—including unincorporated parcels near the cities of Parkland and Sunrise.
4) Other enclaves adjacent to the Seminole Tribal lands near Hollywood and Davie

)

Ul

Right of Way—Florida’s Turnpike interchanges at Cypress Creek Road and Sample Road, as well as
the Pompano Service Complex, among others.

- Alteration of long term weather patterns that can be identified (e.g. using statistical tests)
by shifts in the mean and/or the variability of these properties and that persists for an extended period,
typically decades or longer. Climate change may be due to natural internal processes or external forces, or
to persistent anthropogenic changes in the composition of the atmosphere or in land use. Article 1 of the
United Nations Framework Convention on Climate Change (UNFCCC) defines ‘climate change’ as “a change
of climate which is attributed directly or indirectly to human activity that alters the composition of the global
atmosphere and which is in addition to natural climate variability observed over comparable time periods”
(International Panel on Climate Change (IPCQ)).

- A land use planning technique in which a portion of a site is allowed to be developed
at a greater density than would otherwise be allowed, in favor of leaving the rest of the site as open
space

- Broward County and all its coastal municipalities.

- The evacuation zone for a Category 1 hurricane established in the regional
hurricane evacuation study applicable to Broward County.

- A roadway providing service which is of relatively moderate traffic volume, moderate trip
length, and moderate operating speed.

- Activities within land areas which are predominantly connected with the sale, rental
and distribution of products, or performance of services.
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- A condition in which land uses or conditions can co-exist in relative proximity to each
other in a stable fashion over time such that no use or condition is unduly negatively impacted either
directly or indirectly by another use or condition.

- The provision of the necessary public facilities and services to maintain the adopted level of
service standards when the impacts of development occur. In the BMSD, concurrency applies to the
following public facilities: potable water, sanitary sewer, solid waste, drainage, roads, mass transit, local
and regional parks, and public schools.

- The procedures and processes used by a local government to assure
development orders and permits are not issued unless the necessary facilities and services are available
concurrent with the impacts of development.

- A decision made by local government as to whether a development proposal
meets concurrency requirements.

- Activities or conditions within land areas designated for the purpose of conserving or
protecting natural resources or environmental quality, including areas designated for such purposes as
flood control, protection of quality or quantity of groundwater or surface water, floodplain management,
commercially or recreationally valued fish and shellfish, or protection of vegetative communities or wildlife
habitats.

- The peak of a road, often in the middle, which diverts stormwater down gentle slopes
and off the surface of the road.

- An objective measure of the number of people or residential units allowed per unit of land.
Examples include persons per square mile and dwelling units per acre.

- The carrying out of any building activity or mining operation, the making of any material
change in the use or appearance of any structure or land, or the dividing of land into three or more
parcels. The following activities or uses are development: a reconstruction, alteration of the size, or material
change in the external appearance, of a structure on land; a change in the intensity of use of land, such as
an increase in the number of dwelling units in a structure or on land or a material increase in the number
of businesses, manufacturing establishments, offices, or dwelling units in a structure or on land; alteration
of a shore or bank of a seacoast, river, stream, lake, pond, or canal, including any coastal construction as
defined in Section 161.021, FS; commencement of drilling, except to obtain soils samples, mining, or
excavation on a parcel of land; demolition of a structure; clearing of land as an adjunct to construction;
and deposit of refuse, solid or liquid, or fill on a parcel of land.

- The standards in the comprehensive plan which control the development or use
of land, which are in addition to the densities, intensities, and uses assigned to land by the BMSD Map
Series.
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Distribution - The spatial array of land uses throughout an area.

Drainage Detention Structure - The collection and temporary storage of stormwater for the purpose of
treatment through physical, chemical, or biological processes with subsequent gradual release of the
stormwater.

Dredge - To deepen a waterway using a special apparatus, often carried on a barge, through the removal
of bottom material by digging or using suction.

Dredge Spoll - The material, often composed of rocks, vegetation and muck, removed from the bottom of
a waterway to ensure its suitability for navigational and flood control purposes.

Fducational Uses - Activities and facilities of public or private primary or secondary schools, vocational and
technical schools, and colleges and universities licensed by the Florida Department of Education, including
areas of buildings, campus open space, dormitories, recreational facilities or parking.

Fvacuation Zone - An area that will be required to move under an evacuation order for an impending
storm.

Fverglades Buffer Strip - The area of land between U.S. 27 and the Water Conservation Areas extending
from S.R. 84 to Miami -Dade County which has been designated for acquisition by the South Florida Water
Management District for water management purposes.

Facility Adequacy or Availability - The ability of a facility to operate at a level of service standard which
satisfies the concurrency management system. A facility adequacy determination is conducted in Broward
County at the time of plat approval.

Hlood Plains - Areas inundated during a 100-year flood event or areas identified by the National Flood
Insurance Program as Zone A or Zone V on Flood Insurance Rate Maps or Flood Hazard Boundary Maps.

Floodprone Areas - Areas inundated during a 100-year flood event or areas identified by the National
Flood Insurance Program as Zone A on Flood Insurance Rate Maps or Flood Hazard Boundary Maps.

Floor Area Ratio (FAR) - The total gross floor area of all buildings and structures on a lot, divided by the
total lot area.

Functional Relationship - A complementary and interactive relationship among land uses or
development, including at a minimum a substantial and positive exchange of human interaction, goods,
resources, institutions, services, jobs or workers between land uses or developments.

Goal - The long-term end toward which programs or activities are ultimately directed.
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Green Certification Programs - Programs that apply criteria and standards to the design and construction
of buildings that conserve and protect the environment, increase profitability through energy efficiency
and create healthier places to live, work, and play.

Greenhouse Gas Emissions (GHGs) = Any gaseous compound, such as carbon dioxide or methane, often
resulting from the burning of fossil fuels, that absorbs infrared radiation and traps heat in the atmosphere.

Gross Acreage - The total number of acres in an area, including acreage used or proposed for streets,
lakes, waterways, and other proposed land uses permitted in residential areas by the Broward County
Comprehensive Plan. Acreage calculations on the BMSD Future Land Use Map Series will necessarily be
approximate, due to the scale of the map. Where edges of future land use categories are close to property
lines, streets, transmission lines or other existing lines, edges should be construed to follow those lines.
A lake or canal should be construed as having been assigned the same land use category as that
assigned to adjacent unsubmerged land. The rivers and canals of the primary drainage system as identified
within this plan shall not, however, be construed as having credit towards residential density.

Gross Density = The number of dwelling units constructed or proposed within an area, divided by the
gross acreage of the area or parcel.

High Recharge Area or Prime Recharge Area - An area, designated by the South Florida Water
Management District (SFWMD) governing body, which is distinguished by its natural capability to recharge
groundwater in large quantities.

Historic Resources - All areas, districts, or sites containing properties listed on the Florida Master Site
Plan File, the National Register of Historic Places, or designated by a local government as historically,
architecturally, or archeologically significant.

ndustrial Uses - The activities within land areas predominantly connected with manufacturing, assembly,
processing, or storage of products.

nfill - The development of vacant parcels in otherwise built up areas where public facilities such as sewer
systems, roads, schools, and recreation areas are already in place.

infrastructure - Engineered man-made structures which serve the common needs of the population, such
as roads, sewers, water treatment plants, canals, and public schools.

ntensity - An objective measurement of the extent to which land may be developed or used, including
the consumption or use of space above, on or below ground; the measurement of the use of or demand
on natural resources; and the measurement of the use of and demand on facilities and services. Often
measured as the maximum floor area ratio (FAR) allowed on a parcel of land or as percentage of lot
coverage.
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Interagency Hazard Mitigation Report - The recommendations of a team of federal, state, regional, or local
officials which address measures to reduce the potential for future flood losses and which is prepared in
response to a Presidential Disaster Declaration.

Levee, Conservation Levee, Everglades Levee - The engineered earthen barrier maintained by the SFWMD
as a flood control mechanism that separates the urbanized area of Broward County from the Water
Conservation Area and the Everglades, including levees 33, 35A, 36, L-37 and L-35.

Level of Service (LOS) - An indicator of the extent or degree of service provided by, or proposed to be
provided by, a facility based upon and related to the operational characteristics of the facility. Level of
service shall indicate the capacity per unit of demand for each public facility.

Level of Service Standard - The design capacity of a facility. Also, the standard established by the local
government of how a service will be provided to the public.

Mass Transit - Passenger services provided by public, private or non-profit entities such as the following
surface transit modes: commuter rail, rail rapid transit, light rail transit, light guideway transit, express bus,
and local fixed route bus.

Minerals - All solid minerals, including clay, gravel, phosphate rock, lime, shells (excluding live shellfish),
stone, sand, heavy metals, and any rare earths, which are contained in the soils or waters of the state.

NatureScape Broward - Is a strategy of landscaping that encourages the use of native plants to create
Florida friendly green spaces that conserve water, protect water quality, and create wildlife habitat. Native
species are uniquely adapted to south Florida and require little watering and are naturally resistant.

Nonpoint Source Pollution - A form of water, soil, or air pollution which is diffused in its origin and
frequently widespread in its occurrence. These contaminants are typically dissolved in stormwater run-
off, adhered to soil particles, or suspended in air.

Objective - A specific, measurable, intermediate end that is achievable and marks progress toward a
goal.

Open Spaces - Undeveloped lands suitable for passive recreation or conservation uses.

Pattern - The form of the physical dispersal of development or land use.

Policy - The way in which programs and activities are conducted to achieve an identified goal.
Redevelopment - See urban redevelopment.

Resilience — The capacity to recover quickly or adjust easily to change, which can be caused by events such

as a disaster or major storm, or by health, economic, climate change, or political adjustments.
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Slough - The valleys spanning the Atlantic Coastal Ridge in an east-west direction which, historically,
provided natural mechanisms by which water drained from the Everglades.

Smart Growth - Planning principles and issues that address the quality of life will be maintained for this and
future generations of Broward County inhabitants.

Suitability - The degree to which the existing characteristics and limitations of land and water are
compatible with a proposed use or development.

United States Green Building Council Leadership in Energy and Environmental Design (LEED) - Organization
whose mission is to “transform the way buildings and communities are designed, built, and operated,
enabling an environmental and socially responsible, healthy, and prosperous environment that improves
the quality of life.”

Urban Redevelopment - The demolition and reconstruction or substantial renovation of existing buildings
or infrastructure within existing urban service areas.

Urban Sprawl - Urban development or uses which are located in predominantly rural areas, or rural areas
interspersed with generally low-intensity or low-density urban uses, and which are characterized by one
or more of the following conditions: the premature or poorly planned conversion of rural land to other
uses; the creation of areas of urban development or uses which are not functionally related to land uses
which predominate the adjacent area; or the creation of areas of urban development or uses which fails
to maximize the use of existing public facilities or the use of areas within which public services are currently
provided. Urban sprawl is typically manifested in one or more of the following land use or
development patterns: leapfrog or scattered development; ribbon or strip commercial or other
development; or large expanses of predominantly low-intensity, low density, or single use development.

Water Conservation Area - Water Conservation Area means the 796 square miles of Broward County west
of Levees 33, 35A, 36, L-37 and L-35.

Wellfield Cone or Zone of Influence - An area around one or more major water wells, the boundary of
which is determined by the government agency having specific statutory authority to make such a
determination based on potential impacts to potable water resources due to groundwater travel or
drawdown depth.
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LIST OF ACRONYMS

BMSD Broward Municipal Services District

EPGMD Environmental Protection and Growth Management Department
FS Florida Statutes

1989 FUALUE 1989 Future Unincorporated Area Land Use Element
MPO Metropolitan Planning Organization

NAVD 88 North American Vertical Datum of 1988

PDMD Planning and Development Management Division
SFWMD South Florida Water Management District

TAZ Traffic Analysis Zone

TCMA Transportation Concurrency Management Area
USACOE United States Army Corps of Engineers

WCA Water Conservation Area(s)
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BREGVWARD
COUNTY

F L O R I D A

BROWARD COUNTY COMPREHENSIVE PLAN

Support Document

Broward Municipal Services District

INTRODUCTION

The Broward Municipal Services District (BMSD) Land Use and Community Planning Element (BMSD
Element) guides the physical growth and development of the community over a short-term of five years
and a long-term time frame of 10 years. After the initial five years, the document and associated maps are
evaluated and revisions made to respond to changing conditions, directives from the Broward County Board
of County Commissioners (Board), and as required by Florida Statutes. Minor revisions may be processed
periodically to ensure the information in the document is current. The Broward County Comprehensive
Plan, including the BMSD Element, is a policy document, intended to provide for orderly growth and
development, while at the same time flexible enough to respond to social, environmental, economic, climate

related, and other changes which may occur.

A. General.

Consistent with Florida Statute (FS) 163.3177, the purpose of the BMSD Element is the management
of future land uses as reflected in the goals, objectives and policies of the local government
comprehensive plan elements. The BMSD Element Support Document provides the data and

analysis used as the basis for the goal, objectives, and policies included in the element.

Part | of the Support Document identifies the service areas and planning horizons, defines key terms,
and provides background on the BMSD. Part Il addresses the land use patterns, the data
requirements and includes inventories of natural resources, conditions of existing uses, characteristics
of planning sectors, and population projections. Part Ill includes an analysis of the availability of
facilities and services to serve existing uses, the character and magnitude of existing vacant or
undeveloped land in order to determine the suitability of use, the amount of land needed to
accommodate the population, the need for redevelopment, the proposed development and
redevelopment of flood prone areas, the need for additional dredge spoil disposal sites, and the
BMSD Element Map Series. Part IV addresses implementation of the BMSD Element. Part V are the

appendices.
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B. Service area.

The planning service area and the regulatory service area are limited to the unincorporated areas.

C. Planning horizons.

The short-term planning horizon is five years; the long-term horizon is 10 years.

DATA REQUIREMENTS

A. Existing Conditions

Broward County contains 1,224.7 square miles of land which is bounded on the north by Palm Beach
County, on the south by Miami-Dade County, on the east by the Atlantic Ocean, and on the west
by Hendry and Collier Counties. Only 427.8 square miles are developable and the other 796.9
square miles are the Water Conservation Areas, a portion of the Florida Everglades.  Broward
County is divided into 31 incorporated municipalities and the Broward Municipal Services District
(BMSD).

Figure 1: Broward County Urban & Water Conservation Areas

WATER CONSERVATION AREAS URBAN AREA
65.1 % 349 %

The BMSD comprises unincorporated areas where the Board serves as the local governing body
and is responsible for providing services and infrastructure, including potable water, parks, sewer,
drainage (such as canals, lakes, stormwater management), roadways, streetlights, and transit.

The following areas are included in the BMSD (2018):
1) Neighborhoods—Broadview Park, Central County (Roosevelt Gardens, Washington Park,
Franklin Park, and Boulevard Gardens) and North County/Hillsboro Pines and Hillsboro Ranches.
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2) Regional facilities—Fort Lauderdale-Hollywood International Airport and landfill areas.

3) Residential enclaves—including unincorporated parcels near the cities of Parkland and Sunrise.
4) Other enclaves adjacent to the Seminole Tribal lands near Hollywood and Davie

5) Right of Way—*Florida’s Turnpike interchanges at Cypress Creek Road and Sample Road, as well

as the Pompano Service Complex, among others.

Broward County also includes Native American reservation lands, belonging to the Seminole and
Miccosukee tribes, where the regulation of development activities is the sovereign authority of the
tribal government.

The developable area of Broward County is the land located east of the Water Conservation Area
levees. The location and the rate of urban growth within this eastern developable area has historically
depended upon draining and filling land; constructing major roadways, including the Florida
Turnpike, 1-95, 1-75, 1-595 and the Sawgrass Expressway (SR 869); and a steady rate of residential in-
migration.

Excluding the Water Conservation Area, the land area that constitutes the BMSD is approximately
11.41 square miles, of which, 5.61 square miles are occupied by County Regional Facilities, and the
remaining 5.80 square miles are occupied by other urban development. Figure 2 is the BMSD
Generalized Boundary Map. This dispersed configuration is the result of ongoing incorporation and
annexation activity.
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Figure 2: Broward Municipal Services District Generalized Boundary Map
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From 2000 to 2008 the BMSD decreased from 20,837.1 acres to 7,159.62 acres. In 2009, the BMSD
increased to 8,561.76 acres, as a result of a boundary change with Palm Beach County. This
additional land, better known as the “wedge”, is located in the Northwest part of Broward County.

Table BMSD-SD-1
BMSD Area Size Broward County: 2000-2016

Developable Total
Years BMSD BMSD
Area (acres Area (acres
2000 16,191.7 20,8371
2005 4,804.9 8,975.2
2010 4,290.3 8,451.4
2015 3,166.8 73279
2016 3,158.6 7,319.7

Source: Planning and Development Management Division/GIS 2010, 2017

Continual development and annexations within the BMSD s reflected by the decrease of vacant and
agricultural land between 2000 and 2016.

Table BMSD-SD-2
BMSD Vacant & Agricultural Land: 2000-2018

\GES Vacant BMSD Area Agricultural Area
(acres) (acres)
2000 799 1,497
2010 843 675
2018 157 0

Source: Planning and Development Management Division/ GIS, updated in 2018
Notes:  'Figures include 1,949 acres of unincorporated land transferred from
Palm Beach County to Broward in 2009, known as the “Wedge.”

As of 2018, the BMSD has 157 acres of vacant, undeveloped land, which includes vacant residential,
commercial, industrial and institutional. At this time, there is no land designated as Agricultural on
the BMSD Future Land Use Map. However, existing agricultural uses comprise approximately 697
acres. Over 678 of those acres (97%) are located within or adjacent to the “wedge”. Decreases in
almost every other major land use category have occurred as a result of annexations

Currently, the developable areas of the BMSD includes three neighborhoods, Broward County's Fort
Lauderdale-Hollywood International Airport, and a few small scattered enclaves. Any new
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development will likely result as redevelopment in the neighborhoods, including Central County,
Broadview Park, and to a lesser extent in the Hillsboro Pines/Hillsboro Ranches neighborhoods in
North County.

The Water Conservation Areas (WCA), which include the Miccosukee and Big Cypress Seminole
reservations, total approximately 797 square miles. They are located west of Levees L-33, L-35, L-
35A, L-36, and L-37and include WCA-2B and portions of WCA-2A, WCA-3A, and WCA-3B. The
WCAs are part of the Central and Southern Florida Flood Control Project, designed to provide flood
control and water supply to South Florida. The South Florida Water Management District (SFWMD)
owns portions of the WCAs or maintains rights to monitor and regulate surface water flow and flood
elevations for flood control, water quality, water storage and aquifer recharge purposes. The WCAs
closely resemble the historic Everglades and are not suitable for urban development. However, the
WCAs offer an abundance of outdoor recreational opportunities, including fishing, hunting,
canoeing, and bird watching. The Florida Fish and Wildlife Conservation Commission, under an
agreement with the SFWMD, manages WCAs 2 and 3 as the Everglades and Francis S. Taylor Wildlife
Management Area. The Big Cypress Seminole and Miccosukee reservations, located between WCA-
3A and the western boundary of Broward County, generally contain undeveloped wetlands and tree
islands.

Urban growth cannot exceed the limits of the Water Conservation Area levees without approval from
the SFWMD. Urban development will continue to proceed between the levees and the Atlantic
Ocean, subject to meeting the adopted level of service standards for facilities and services and
preserving the integrity of the water management and drainage areas. Other physical and
environmental factors have been considered in determining the density and intensity of urban
growth, including water supply, soil suitability, the character of natural and historic resources,
topography and the threat of flooding. This analysis is based upon the data presented within the
Broward County Land Use Plan’s Natural Resources Map Series, as well other best available data
sources. The intensity and rate of urban growth is also dependent upon the provision of level of
service standards adopted within the elements of the Comprehensive Plan. The primary intent of the
BMSD Element is to designate future land use categories in a manner which promotes healthy
communities that contain a mix of uses that serve the needs of the community, while protecting
conservation lands.

Section 163.3177, FS, requires that the future land use element designate the future general
distribution, location, and extent of the uses of land for residential uses, commercial uses, industry,
agriculture, recreation, conservation, education, public facilities, and other categories of the public
and private uses of land. The approximate acreage and the general range of density or intensity of
use shall be provided for the gross land area included in each existing future land use category. The
element shall establish the long-term end toward which land use programs and activities are
ultimately directed; be based upon surveys, studies, and data regarding the area; and include a future
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land use map displaying natural resources and the proposed distribution, location, and extent of the
various categories of land uses. It also requires the inclusion of population projections.

B. Natural Resources.

The Broward County Land Use Plan Natural Resource Map Series and the Broward County
Comprehensive Plan Map Series provide the spatial extent of Broward County’s natural and historic
resources. Some maps present Countywide data; others are specific to the Broward Municipal
Service District. Historically, development limitations due to poorly draining soil types, low elevations,
and flooding potential have somewhat limited urban growth in the developable area of Broward
County. These limits may be overcome through the application of standard land management
practices, including drainage, fill, and some wetland mitigation; however, constraints exist due to the
presence of wetlands and wellfield zones of influence

The Wellfield Protection Zones and Contaminated Sites map (Map C-2) of the Conservation
Element illustrates the general locations of public wellfields and the extent of their zones of
influence in Broward County. Within the urban area of the BMSD, these wellfield protection
zones affect Broadview Park and the Hillsboro Pines and Ranches neighborhoods.

The Water Management Element and Chapter 27, Article X, “Wellfield Protection”, of the
Broward County Code of Ordinances safeguard public health by providing criteria for the
regulation of storage, handling, use or production of hazardous or toxic substances within
the zones of influence or wellfield protection areas of water supply wells. Map C-2 shows
the Wellfield Protection Areas are divided into three concentric zones, each of which
provides a certain level of protection based upon travel time contours.

The Broward County Waterbodies Map WM-6 displays the major surface water features,
including canals, rivers, bays, lakes, floodplains, and harbors. A network of drainage canals
and remnant rivers flow into the Intracoastal Waterway, which are maintained by the
SFWMD. The New River and the Middle River are former natural rivers which have been
channelized to provide upland drainage protection. There are no natural lakes within the
BMSD; however, lakes exist as the result of excavation.  The Broward County Land Use Plan
Natural Resource Map Series, Flood Plains and Flood Prone Areas Map, indicates that most
of the County is located within a flood prone area. The BMSD neighborhoods are mostly
outside of flood-prone areas, except for small portions near drainage lakes and canals.

The Broward County Environmental Protection and Growth Management Department
(EPGMD), through its Countywide review and permit authority, requires floor area elevations
to meet 3-day, 100-year storm design criteria. The lowest floor of livable space must meet
a minimum height requirement of 8.49 feet on the North American Vertical Datum of 1988
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(NAVD 88). The EPGMD'’s review also requires local and County roadway crown elevations
to meet 1-day, 10-year storm event design criteria.

3. Wetlands
The Water Conservation Areas (WCAs) are a wetland of global importance. There are four
WCAs, 2-A, 2-B, 3-A, and 3-B, which are managed by the South Florida Water Management
District (SFWMD) in Broward County. The WCAs are located in the non-developable portion
of the county and constitute a significant part of the Florida Everglades. The main functions
of the WCAs are to provide flood protection, water supply, natural systems management,
and water quality management.

Broward County Code of Ordinances, Chapter 27, Article X|, Aquatic and Wetland Resource
Protection includes provision for wetland protection. More information about the County’s
wetland protection programs is found in the Conservation Element.

4. Soils

Natural soil patterns have been substantially modified to allow urban development. The
Broward County Land Use Plan Natural Resource Map Series, Soils, indicates the following
soil types are located in the BMSD:

e The Central County Community contains Urban-Immokalee-Basinger and Urban Land-
Dade-Duette.

e The North County neighborhoods of Hillsboro Pines and Ranches, primarily contain
Hallandale-Margate-Boca soils, which sustain low flatwoods, sloughs and marshes and
are associated with historic cypress and sawgrass wetland vegetative communities.

e Broadview Park has a combination of Urban-Immokalee-Basinger, Urban Land-Dade
Duette, and Hallandale-Boca-Margate soil types. The areas closest to Butterfly Lake and
the North New River Canal are the most poorly drained, while soils further north have
better drainage qualities.

5. Minerals.
The Broward County Land Use Plan Natural Resource Map Series, Minerals, indicates there
are primarily three mineral resources within Broward County: sand, limestone, and peat.
There are no active mining areas in the BMSD.

C. Existing Use Conditions.

1. Existing Uses.
Figure 5 shows the approximate acreage and percent of existing land uses by general land
use category. The BMSD is classified into the developable area, which is the land east of the
Water Conservation Area levees and the non-developable area, which is the land west of the
Water Conservation Area levees.
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Existing Land Use

Table BMSD SD 3

Use Acres Percent Developable Area'

Vacant 349 5
Single-Family 625 9
Multi-family 96 1
Commercial 108 2
Industrial 88 1
Agriculture 665 10
Community facility 3,011 44
Utility 1,833 27
SubTotal 6,775 100
Conservation 510,000 0
Total 516,775 N/A

Notes: 1 Developable area includes land east of the Water Conservation
Areas. Land in the Water Conservation Areas is considered non-
developable.

Source: Broward County GIS, PDMD, 2018.

a. Vacant.
The area is nearly fully developed. Vacant land includes previously developed sites
that have been torn down and urban infill lots. Vacant land constitutes about five
percent (5%) of the total developable area.

b. Residential.
Approximately ten percent (10%) of existing land uses are residential. The largest
concentrations of residential uses are found in the Central County and Broadview
Park neighborhoods. Nearly 87 percent of the land area devoted to residential land
uses is occupied single-family residential.

c. Commercial.
Commercial uses are characterized by businesses which are predominantly used for
activities related to the sale and distribution of products or the performance of
services. There are approximately 108 acres of commercial uses that occupy 1.6
percent of the land area. The existing commercial uses mainly serve the nearby
neighborhoods in which they are located.

d. Industrial.
Industrial uses include businesses involved in manufacturing products from raw or
semi-finished materials; transporting and warehousing finished products, raw
materials, or semi-processed materials; extracting raw materials; and disposing of
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industrial by-products.  Industrial uses occur close to regional transportation
networks, particularly highways which provide quick and efficient access to other
modes of transport, such as rail, water, and air. Nearly acres 88 or one (1) percent of
all existing uses are industrial.

e. Agricultural.
Agricultural uses primarily include activities relating to the cultivation of crops and
livestock. Agricultural uses are mostly located in the northern part of BMSD and
account for approximately 665 acres or nearly 10% of existing land uses. Historically,
agricultural areas have been converted to urban uses and few agricultural uses remain
countywide.

f. Community Facility.
Community facility uses include parks, community centers, schools, houses of
religious worship, convalescent homes, and other similar uses. Approximately 3,010
acres or 44% of existing land uses are devoted to community uses.

g. Conservation.
Conservation uses are found in those areas primarily used for activities relating to the
conservation or protection of natural resources or environmental quality. They include
floodplain  management, fisheries management, and protection of vegetative
communities and wildlife habitat. Areas east of the Water Conservation area levees
are classified as urban or generally suitable for development, while the area west of
the levees is conservation or not suitable for development.

2. Historic Resources.
The Historical Districts and Properties Map identifies the locations of the County's historic
district boundaries and properties. Due to annexation activities and an error in the 1989
FUALUE, the number of historical sites in the Unincorporated Area has decreased from three
to zero.

3. Designated Areas of Critical State Concern.
No areas within Broward County are designated an "Area of Critical State Concern" pursuant
to Section 380.05, FS. However, the westernmost portion, located within the Miccosukee Tribe
of Indians Reservation, abuts the Big Cypress National Preserve, which is a designated Area
of Critical State Concern.

D. Population methodology: Estimates and Projections.

Florida Statute 163.3177(1)1 provides the comprehensive plan must be based upon permanent and
seasonal population estimates and projections. These estimates and projections must be based
upon those provided by the University of Florida, Bureau of Economic and Business Research or
another professionally accepted source. The estimates and projections used in the Broward County
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Comprehensive Plan are generated by the Broward County Population Forecast and Allocation
Model (PFAM). The PFAM projects population using the cohort-survival model which consists of two

major parts, natural increase and net migration. Appendix BMSD-B provides population forecasts for
the BMSD.
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ANALYSIS REQUIREMENTS

Florida Statute 163.3177(6) 8, requires the future land use element be based upon an analysis of the
availability of facilities and services to serve existing land uses and the ability of existing vacant or
undeveloped land to meet the needs of the population.

A. Availability of facilities and services.  The availability of facilites and services needed to
accommodate existing land uses and population is addressed within the Transportation, Recreation
and Open Space, and Sanitary Sewer, Potable Water, Solid Waste, Drainage and Natural
Groundwater Aquifer Recharge, and Public School Facilities Elements. This section summarizes the
information contained in these elements.

(O8]

Traffic Circulation. The Transportation Element identifies the level of service standards for
roadway segments which are arterials or collectors, except municipal collectors. Level of
service standards for roads are based upon a qualitative assessment of the road user’s
perception of the quality of flow, ranked "A” through “F", with “A” being the most favorable
and "F" being the least favorable. The level of service standard “D" for the County road
network is generally being maintained.

The Broward County Transportation Concurrency Management System divides the County
into ten (10) Concurrency Districts (See Transportation Element Map T-10). The Northwest
and Southwest Districts are subject to roadway concurrency. The remaining eight (8) districts
are Transportation Concurrency Management Areas (TCMAs), as defined in Section
163.3180(7), FS, Transportation Concurrency Assessments are based on projects within the
five-year Capital Program adopted by the County Commission. The revenues from
Transportation  Concurrency Assessments must be used to fund transportation
enhancements in the District.

Sanitary Sewer. The Water Management Element identifies five utilities that provide
wastewater treatment for the BMSD. The sanitary sewer system operated by Broward County
has sufficient capacity to meet the anticipated needs of the projected population within their
respective service areas.

Solid Waste. The majority of solid waste from the BMSD is processed at the South
Wheelabrator Plant (South Plant) located south of [-595 and west of the South Fork of the
New River, which has an electricity generating capacity of approximately 68.5 megawatts. An
ash monofill is located adjacent to the South Plant provides for efficient disposal of ash
residue produced by plant operations.

A small percentage of solid waste is non-processable and cannot be processed at the
resource recovery facility. There are two sanitary landfills in Broward which serves the BMSD
for the disposal of non-processable waste. The Monarch Hill Landfill, located at 3000 NW
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48th Street in Unincorporated Broward County, is privately owned and operated by a
subsidiary of Waste Management, Inc. The second sanitary landfill is the Broward County
Landfill (BCL) located north of Sheridan Street and east of U.S. 27 Highway. Itis a 588-acre
facility that also serves as a non-processable waste disposal option for the BMSD.

Solid waste facilities which are disposal options that serve the BMSD have sufficient capacities
to continue to meet the needs of anticipated projected population increases in the BMSD.

The Water Management Element identifies the drainage facilities in Broward
County and their adopted level of service standards. Broward County maintains a three-
tiered approach to drainage consisting of primary, secondary, and tertiary systems. The
primary drainage system is operated by the South Florida Water Management District
(SFWMD) and serves the lower east coast. Primary drainage features include the Water
Conservation Area levees, channelized streams, and manmade canals.  All connections to
the primary canals must be permitted by the SFWMD. Secondary drainage is provided
through dependent drainage districts managed by Broward County and other local
governments. Independent drainage districts which operate under special authority and are
delegated taxing powers also provide secondary drainage. Secondary drainage systems
serve a smaller geographical area and are connected to the primary system. Tertiary
drainage systems are designed to remove stormwater from individual developments and
may connect with a secondary canal or directly to a primary canal. The primary drainage
system is designed to provide a level of service to ensure protection from the three-day,
100-year storm event. It is anticipated the drainage infrastructure will be adequate to meet
the needs of the projected population.

The Water Management Element identifies twenty-eight utilities providing
potable water service in Broward County. The primary supply of water is contained in the
unconfined Surficial Aquifer and, more specifically, a highly prolific zone in the Surficial
named the Biscayne aquifer. The Biscayne aquifer is designated by the Environmental
Protection Agency (EPA) as a sole source aquifer, meaning it is an underground water source
that supplies at least 50 percent of the drinking water consumed in the area overlying the
aquifer. Areas served by sole source aquifers have no alternative drinking water source(s)
that could physically, legally, and economically supply all those who depend upon the aquifer
for drinking water.

Broward County Water and Wastewater Services (WWS) operates two water treatment
plants, served by two retail and two regional wellfields producing water from the Biscayne
aquifer. WWS' regional wellfields also serve raw water to Deerfield Beach, Dania Beach,
Hallandale Beach, and Hollywood utilities.

The Water Management Element identifies
groundwater recharge areas. Recharge of the surficial aquifer groundwater in Broward

PART 2 BMSD LAND USE AND COMMUNITY PLANNING SUPPORT DOCUMENT DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 27 of 754

County primarily occurs by seepage from the western Water Conservation Areas, regional
canals and permeation of rainfall through soil. Recharge of the aquifer groundwater at a
sufficient level is particularly important in Broward County because it is designated as a sole
source aquifer. Inadequate recharge of the groundwater can result in aquifer contamination
from salt water intrusion. Map C-4 of the Conservation Element delineates the extent of salt
water intrusion.

B. Land use suitability of vacant or undeveloped land. This section analyzes the extent of vacant or
undeveloped land and the suitability for the development of vacant or undeveloped land in terms
of soils, topography, natural resources, and historic resources.

Approximately one percent (1%) of the land considered to be part of the BMSD is
developable.  The remainder is part of the historic Everglades found in the Water
Conservation Areas. Of that one percent (1%), only five percent (5%) is vacant. It is expected
that growth will be accommodated through urban infill and redevelopment.

The developable area is primarily characterized by urban land soil associations, which
are generally favorable for development. Land management practices, including draining
and filling, are standard development procedures.

Land preparation processes, including on-site retention ponds, mitigate periodic flooding.
The reconditioning of unsuitable soils prior to development has resulted in some negative
environmental impacts, including the loss of wetlands and groundwater recharge areas.
Current practices require that a development order shall not be issued for the development
or redevelopment of land containing soils with severe limitations for urban uses or septic
tanks without first obtaining a permit from the appropriate regulatory agency. These
regulatory agencies may include the US Army Corps of Engineers, the Florida Department of
Environmental Protection, the Florida Department of Health (septic tank permits), the South
Florida Water Management District, and the Broward County Environmental and Growth
Management Department.

Conservation Element Map C-11 depicts the topography of Broward County.
The topography was calculated from a very dense Light Detection and Ranging (LIDAR) point
array. An average was calculated due to the size of the data. Each pixel or cell represents a
10x10 foot area of LIDAR points, roughly the average of about 120 LIDAR points. This map
replaces previous contour line maps by providing an elevation map that converts data
extracted from LIDAR into a digital elevation model or a surface elevation model (“bare
earth”). Based on the data and map, with a few exceptions, Broward County consists of low-
lying areas with little noticeable variation in topography. Land has been prepared for
development through an extensive system of drainage infrastructure, including canals and
non-natural ponds and lakes. Some of the higher elevation areas have been lowered through
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excavation while lower elevations have been raised with fill to elevate development,
particularly in floodplains.

Existing natural resources are sparse and scattered.
a. Coastal resources. The BMSD does not include coastal areas.

b. Wetlands. The Environmental and Growth Management Department regulates
development in wetlands through the determination of a particular wetland’s
ecological importance in accordance with the Broward County Code of Ordinances,
Chapter 27, Article XI, Aquatic and Wetland Resource Protection. Wetlands are
assigned a numerical value in accordance with the Wetland Benefit Index.
Development often requires small scale mitigation but is rarely precluded.

C. Minerals. Mineral resources located on vacant land are largely peat and to a lesser
extent sand and limestone. There are no active mines within Broward County. Mining
operations are subject to the requirements of Chapter 39, Article XIV, “Excavation
Regulations”, of the Broward County Code of Ordinances. New mining operations
are subject to additional permitting requirements that include performance bonds,
zoning limitations, operations, and clean up and rehabilitation of the property.

d. Potable water wells & wellfields. Several wells that are part of the wellfield servicing
Water Treatment Plant 3-A are threatened by salt water intrusion. The existing wells
and wellfields are anticipated to be adequate to meet short term water consumption
needs. As vacant land is developed, the need for additional wellfields may arise.

Chapter 27, Article Xlll, "Wellfield Protection”, Broward County Code of Ordinances
places certain restrictions on the use, handling, storage and production of hazardous
or toxic substances within the zones of influence of public water supply wells.

In 2016, the United States Department of the Interior and the Florida
Department of State’s Division of Historical Resources designated Broward County's Historic
Preservation Program as a Certified Local Government. The Broward County Code of
Ordinances, Article IX, "Land Development Code" mandates certain procedures and
archeological surveys be performed when development is proposed upon a site which
may contain valuable archeological resources.  Under certain circumstances, development
of a site may be restricted through mitigation or preservation requirements.

C. Land use needs analysis. Appendix BMSD-D presents a tabular summary of the density, intensity
and maximum development potential of the various future land use designations shown on the
Future Land Use Map Series. Appendix BMSD-D, Tables A and B show there is a projected surplus
of Commercial, Industrial, Recreation, and Residential land use needed to accommodate the
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projected 2035 population. Since the area is nearly fully developed, it is expected that additional
growth will be supported by redevelopment and urban infill.

Appendix BMSD-E displays annexations between 2004 and 2018. It is expected that the
unincorporated areas will continue to contract through the ongoing annexation process. However,
it is expected that facilities and areas of regional importance, such as the Fort Lauderdale-Hollywood
International Airport, landfill areas, and the Water Conservation Areas will remain unincorporated.
Due to the fragmented character and ongoing geographic contraction of the BMSD, analysis of
specific land use designations, densities and intensities needed to serve the projected is not
productive.

D. Need for redevelopment. Portions of the BMSD need redevelopment. These areas are generally
found along commercial corridors that are characterized by small lots, fragmented ownership, and
high vacancy or turnover rates.  This section describes several plans/programs Broward County
utilizes to aid the redevelopment process.

The Central County
Community Redevelopment Area (CRA) includes the BMSD neighborhoods of Boulevard
Gardens, Franklin Park, Roosevelt Gardens, and Washington Park. Economic programs are
available that offer incentives for private investment and reinvestment. However, there are
few qualified applicants. Substantial resources are devoted to code enforcement; however,
achieving compliance remains problematic.

Broward County is renewing blighted areas through the
Neighborhood Preservation and Enhancement Program, the Community Development Block
Grant program, the federal Department of Housing and Urban Development HOME
program. The Housing Finance and Community Redevelopment Division provides funding
for single family and multi-family dwelling rehabilitation for qualifying owners of residential
buildings. ~ The Broward County Housing Authority has designated two community
development target areas among its list of priority neighborhoods for federal Section 8
Rental Assistance, including part of the Unincorporated Area. All housing programs discussed
in the Housing Element are available to community development target areas. The
Comprehensive Neighborhood Improvement Program implemented by the Water and
Wastewater Services targets the Central County Community Redevelopment Area with
infrastructure improvements including water, sewer, drainage, and sidewalks.

The elimination or reduction of uses inconsistent with the community’s
character is primarily effectuated through two methods: the prevention of future
incompatible uses and the removal of existing incompatible uses. ~ The prevention of
incompatibilities is accomplished during the development review process, including the
review of zoning and future land use map amendments. Characteristics of surrounding land
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use and future land uses are examined and carefully evaluated to ensure the emergence of
a harmonious land use pattern. Existing incompatibilities are often difficult to remove
because property owners have legally vested rights to continue the use until it dissipates
under its own volition.  Standards have been adopted for the removal of nonconforming
uses in the Broward County Code of Ordinances, Chapter 39, “Zoning".

E. Development and redevelopment in flood prone areas.  The Broward County Land Use Plan’s
Natural Resource Map Series, Flood Plains and Flood Prone Areas identify the flood prone areas of
Broward County. Practically the entire county falls within the 100-year flood zone boundaries. The
high-risk flood prone areas are primarily located outside BMSD along the New River, drainage canals
managed by the South Florida Water Management District, the Intracoastal Waterway, and the
Atlantic Ocean.

Broward County administers several programs designed to safeguard the public within identified
flood-prone areas. The Broward County Code of Ordinances establishes minimum floor elevations.
Any new structure located within a flood prone area must meet minimum standards prior to
approval of a development order. Broward County participates in the National Flood Insurance
Program. Any owner of property located within a flood prone area identified within the Broward
County Federal Flood Insurance Rate Maps is eligible to apply for flood insurance through an
insurance company that participates in the National Flood Insurance Program.

A post-disaster redevelopment plan does not currently exist; the Emergency Management Division
will coordinate preparation of the plan, as mandated by the Natural Disaster Component of the
Coastal Management Element. The South Florida Building Code (Broward County Edition) also sets
minimum standards for structures to withstand stress loading due to flooding, wind, and other
natural hazards associated with hurricanes.

F. Need for dredge spoil disposal sites. Port Everglades maintains a 25-acre on-site dredge spoil
disposal site. The Port Everglades Department also will be consulting with the Department of
Environmental Protection and Growth Management, the Florida Inland Navigation District, and the
U.S. Army Corps. of Engineers to designate additional dredge spoil disposal sites.

G. Broward Municipal Services District (BMSD) Map Series. The BMSD Map Series is the official future
conditions map for the BMSD. The official BMSD Map Series is maintained by the Broward County
Planning and Development Management Division. Accuracy and quality is ensured by maintaining
a geographic information system (GIS) based map.

H. Public schools. The Public School Facilities Element and the School Board of Broward County,
Florida's District Educational Facilities Plan provide information about public schools. Chapter
163.3177(6)(a)7, FS requires local government comprehensive plans to identify those future land use
map designations where public schools are allowed.
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1. Future land use designations where public schools are allowed. BMSD Element Policy 1.1.13
identifies those future land use designations where public schools are an allowable use.
Broward County coordinates with the school board to ensure the various future land use
designations include sufficient land proximate to residential development to meet the
projected needs for schools

2. Sufficiency of appropriately designated lands to meet projected public school needs. Of the
8,429.1 total acres within the unincorporated area, 4,181.5 acres, or 49 percent have a future
land use designation that permits public schools. Situations in which future land use
designations do not allow schools are generally not an impediment to the expansion of
existing schools or the location of new schools.

3. Collocating public school with parks, libraries and community centers. The Public School
Facilities Element addresses school facility siting, collocation, and design.

IMPLEMENTATION

The Environmental Protection and Growth Management Department’s Planning and Development
Management Division is responsible for land use planning within the BMSD, pursuant to Ch. 8, Part X,
Section 8.30 of the Broward County Administrative Code.

Chapter 5, Article IX, “Land Development Code”, Broward County Code of Ordinances includes a
Development Review Process (DRP) to review new development for the adequate provision of services and
facilities and compliance with future land use designations and zoning districts.

Chapter 39, Broward County Code of Ordinances is the zoning code.

The BMSD Future Land Use Map Series identifies future land use designations or categories. All properties
within the BMSD are assigned a future land use designation on the BMSD Future Land Use Map Series. Each
designation is required to be consistent with the future land use designation shown on the Broward Next
2017 Future Broward County Land Use Plan Map.

PART 2 BMSD LAND USE AND COMMUNITY PLANNING SUPPORT DOCUMENT DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 32 of 754

APPENDICES

Appendix A Acreage of Existing Uses-2018
Appendix B Population Forecasts by Traffic Analysis Zone 2015-2040

Appendix C  Intensity/Density, Acres, & Maximum Development Potential by Future Land Use
Designation-2018

Appendix D Generalized Future Unincorporated Area Land Use Adequacy 2040
Table A: Commercial, Industrial, & Recreation
Table B: Residential

Appendix B Broward County Annexations: 2004-2018

Appendix F - BMSD Flexibility and Redevelopment Units
Table BMSD Flex 1: Flex Acres & Reserve Units by Flex Zone-April 2018
Table BMSD Flex 2: Residential Acres by Flex Zone

Table BMSD Flex 3: Non-Residential Acres by Flex Zone-April 2018
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17
18
19
20

21
22
26
27

28
33

39
40
41

48

49

52
63

Vacant Residential

Single family

Mobile homes

Multi-family - 10 units or more

Condominium

Miscellaneous residential (migrant camp, boarding homes, etc.)
Multi-family - less than 10 units

Residential common elements/areas

Vacant commercial

Stores, 1-story

Mixed use- store and office or store and residential or residential
combination

Office buildings, non-professional services buildings, one-story
Office buildings, non-professional services buildings, multi-story
Professional services building

Airports (private or commercial), bus terminals, marine terminals, piers,
marinas

Restaurants, cafeterias
Drive-in restaurants
Services stations

Auto sales, repair and storage, auto-services shops, body and fender
shops, commercial garages, farm and machinery sales and services, auto
rental, marine equipment, mobile home sales, motorcycles, construction
vehicle sales

Parking lots (commercial or patron), mobile home parks

Nightclubs, cocktail lounges, bars, yacht clubs, social clubs, tennis clubs,
clubhouses

Hotels, motels
Vacant Industrial

Light manufacturing, small equipment manufacturing plants, small
machine shops, instrument manufacturing, printing plants

Warehousing, distribution terminals, trucking terminals, van & storage
warehousing

Open storage, new & used bldg supplies, junk yards, auto wrecking, fuel
storage, equipment & materials storage

Cropland soil capability class I
Grazing land soil capability class IV

68.94
624.77
0.36
13.87
0.34
0.12
79.67
1.38
6.66
18.86
9.20

1.60
3.46
0.17
14.66

0.49
2.55
6.09
20.38

28.32
141

0.91
18.73
19.99

59.64

8.16

637.57
11.85

1.02
9.22
0.0
0.20
0.0
0.00
1.18
0.02
0.10
0.28
0.14

0.02
0.05
0.00
0.22

0.01
0.04
0.09
0.30

0.42
0.02

0.0
0.28
0.30

0.88

0.12

9.41
0.17
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69
70
71
72
74
76
77
78
80
82
83

86

87

88

89

91

94
95
9%

98

Ornamentals, miscellaneous agriculture

Vacant institutional

Churches

Private schools and colleges

Homes for the aged

Mortuaries, cemeteries, crematoriums

Clubs, lodges, union halls

Sanitariums, convalescent & rest homes

Vacant governmental

Forests, parks, recreational areas

Public county schools - includes all property of board of public instruction

Counties (other than public schools, colleges, hospitals) including non-
municipal

State other than military, forests, parks, recreational areas, colleges,
hospitals

Federal other than military, forests, parks, recreational areas, hospitals,
colleges

Municipal other than parks, recreational areas, colleges, hospitals

Utility, gas & electricity, telephone & telegraph, locally assessed railroads,
water & sewer service, pipelines, canals, radio/television communication

Right-of-way, streets, roads, irrigation channel, ditch, etc.
Rivers & lake, submerged lands

Sewage disposal, solid waste, borrow pits, drainage reservoirs, waste lands,
marsh, sand dunes, swamps

Centrally assessed
TOTAL

Source: Broward County Property Appraiser, April 11, 2018.

15.30
2.17
62.77
3.09
0.67
35.56
44.85
1.52
252.41
67.65
19.73

222331

106.41

432.43

13.20

123.58

1029.68
17712
483.22

19.12
6773.93

0.23
0.03
0.93
0.05
0.0
0.53
0.66
0.02
3.73
1.00
0.29

32.82

1.57

6.38

0.19

1.82

15.20
2.61
713

0.28
100.00
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Appendix BMSD-B

Population Forecasts by Traffic Analysis Zone 2015-2040

_ Traffic Analysis Zone (TAZ) Allocation
BMSD Neighborhood

2015* 2020 2025 2030 2035 2040

Boulevard Gardens 1,870 1,928 2,133 2,242 2,317 2,376
Broadview Park 7,593 7,828 8,662 9,105 9,409 9,648
Franklin Park 958 988 1,093 1,149 1,187 1,217
Hillsboro Pines 401 413 457 481 497 510
Hillsboro Ranches 53 55 60 64 66 67
Roosevelt Gardens 2,760 2,846 3,149 3,309 3,420 3,507
Washington Park 1,310 1,351 1,494 1,571 1,623 1,665

Other Unincorporated Areas,
Including Tribal Lands

Total All Unincorporated 17,491 18,033 19,954 20,973 21,674 22,225
*2015 populations reflect ACS 5-Year Estimates, 2011-2015.

2,546 2,625 2,904 3,053 3,155 3,235

Source: Planning and Development Management Division, Population Forecast Allocation Model (PFAM) 2017; BEBR
Broward County Forecasts 2015, 2020-2045; American Community Survey 5-Year Estimates, 2011-2015, Table B01003; and
US Census 2000, 2010.

Methodology: The figures provided are the result of the Broward County Population Forecast and Allocation Model (PFAM)
2017 model run. The model allocates Countywide forecasts from the University of Florida Bureau of Business Research (BEBR)
in 5-year increments for 2020-2045 to Traffic Analysis Zones (TAZs). These are also combined to define total population for
municipalities and the Broward Municipal Service District (BMSD) (unincorporated areas). The model inputs include the BEBR
forecasts, as well as household size and distribution from the 2000 and 2010 US Census, It also uses vacancy and seasonal
rates from the American Community Survey 5-Year Estimates, 2011-2015. For more information, please visit the Broward
County Demographics website and see the PEAM model site and report.

PART 2 BMSD LAND USE AND COMMUNITY PLANNING SUPPORT DOCUMENT (August 7, 2018) DRAFT

Broward County Board of County Commissioners


http://www.broward.org/Planning/Demographics/Pages/default.aspx
http://www.broward.org/Planning/Demographics/Pages/default.aspx
http://www.broward.org/Planning/Demographics/Pages/PFAM2017.aspx

Exhibit 4
Page 36 of 754

Appendix BMSD-C
Intensity/Density, Acres, & Maximum Development Potential by Future Land Use Designation-2018

Maxi
Future Land Use Designation Intensity/Density Acres Devz)l((l)rgrtiwrgnt
Estate Residential 1du/1.0 gross 112.08 112 du
Low (2) Residential Up to 2 du/acre 98,04 596 du
cemCliResieeal Up to 3 du/acre 54.4 162 du
Low (5) Residential Up to 5 du/acre 865.59 4,327 du
Low-Medium (10) Residential Up to 10 du/acre 23551 23,551 du
Medium (16) Residential Upto 16 du/acre | 627 1,060du
Medium-High (25) Residential Up to 25 du/acre 0.28 7.0 du
Residential in Dashed-Line Area Vari 600.54 N/A
Palm Beach County — Rural Residential 1du/10 gross acre 869.02 N/A
Commercial** N/ 137.13 N/A
Employment Center- High N/ 7.28 N/A
Industrial** N/ 818.42 N/A
Community Facilities N/ 155.59 N/A
Recreation & Open Space N/ 104.01 N/A
Commercial Recreation N/ 46.44 N/A
Conservation N/ 158 N/A
Utility N/ 67231 N/A
Transportation N/ 2,518.13 N/A
Electric Generation Facility N/ [20=5) WA
Water N/ 264.78 N/A
Right of Way N/ 20256 N/A
8,450.31 29,815 du

TOTAL
* Palm Beach County Future Land Use Designation
** The Zoning Code limits intensity by height and lot coverage.

Source: Broward County Planning Council, 2010.
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Appendix BMSD-D
Generalized Future Unincorporated Area Land Use Adequacy 2040

Table A: Commercial, Industrial, & Recreation

Acres per
Land Use 1,000 2040 Acres Project Surplus or
Designation Population Population Needed (Deficiency)
Commercial
Industrial 35.92 53 205 630.25 818.4 188.15
Recreation 3.0 22,225 52.64 104.8 52.16

Table B: Residential

2040 Projected Maximum Number of Projected Surplus or

Designation Dwelling Units Dwelling Units Allowed (Deficiency)
by Future Land Use

Residential 8,517 6,021 (2,496)

PART 2 BMSD LAND USE AND COMMUNITY PLANNING SUPPORT DOCUMENT (August 7, 2018) DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 38 of 754

Appendix BMSD-E
Broward County Annexations: 2004-2018

2004 Coconut Creek 5 22.02
Cooper City 6 762.99

Deerfield Beach 4 855.76

Weston 1 265.86

Southwest Ranches 1 383

Lauderdale Lakes 1 137

Lauderdale by the Sea 2 2.6

North Lauderdale 1 29.25

Pompano Beach 4 1500.2

Total 25 3443.88
2005 Fort Lauderdale 2 476.08
Oakland Park 3 804.02

Coral Springs 1 57.8

Lauderhill 3 579.31

West Park 2 1418.54

Total 11 3335.75
2006 Coconut Creek 8 22.03
Fort Lauderdale 1 37

Lauderhill 4 3916

Davie 3 870.22

Parkland 8 365.68

Cooper City 8 164.77

Pembroke Pines 1 30.05

Southwest Ranches 1 3142

Total 34 1879.47
2007 Tamarac 1 3.92
Total 1 3.92
2008 Plantation 1 1.64
County 1 0.21

Lauderhill 1 3.83

Tamarac 3 7.98

Total 6 215
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2009

Total
2010

Total
2012

Total
2014
Total
2015**

Total
20716

Total
2018
Total

Coconut Creek
West Park

Southwest Ranches

County
Parkland

Coconut Creek
Fort Lauderdale
Lauderhill
Tamarac

Dania Beach*
Sunrise
Parkland

Parkland

Parkland

Parkland
Cooper City

Pembroke Pines

Coconut Creek
Parkland

Dania Beach

1.94
2114
0.43
1355
665.63
204414
6.44
21.55
1.21
74.85
104.05

S NN NN oYU

3_\
o W
(@]

0.57
512
512.51
44.85
4485
426.27
64.4
9.43
66
566.1

3.2
8.2
0.18
0.18

RS\ S N A N [ S N s N i (55 [ UL N S\ S\ (U U L W i O U O I S NS )

Annexation is impacted by laws and acts of the Florida Legislature, as well as activities of the Broward
Legislative Delegation (Broward County’s five Senate and 14 House members), Broward County Board of
County Commissioners, community leaders, and the general public. It is recognized by the Board and
the Broward Legislative Delegation that the unincorporated areas present a service delivery
challenge. The Board generally does not object to the annexation of all lands not occupied by regional
facilities or located within the Water Conservation Areas, particularly if located in enclaves. Until such
time, Broward County is committed to providing municipal-level services to its neighborhoods.
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In 1996, the Broward Legislative Delegation, in cooperation with the Broward County Board of County
Commissioners, created the Ad Hoc Committee on Annexation Policy. The Ad Hoc Committee
recommended that all remaining unincorporated areas, with the exception of regional County facilities,
be annexed into municipalities by 2010. It was recommended that regional County facilities be annexed,
if the County and annexing municipality agree to the annexation. Any remaining unincorporated area,
with the exception of regional county facilities, would be subject to annexation by the State Legislature.

In 2001, the Broward Legislative Delegation, moved up the target annexation date to October 1,
2005. However, areas that are not regional county facilities remain, including residential communities,
such as Broadview Park, Central County, Hillsboro-Pines, Parkland, and Sunrise areas, as well as tribal
enclaves, such as the Seminole Area.

Laws that pertain to the annexation of land into municipalities, the incorporation of municipalities, the
merger of municipalities, and the dissolution of municipalities are found in Florida Statutes, Title XII-
Municipalities, Chapter 165-Formation of Local Governments. This is known as the “Formation of
Municipalities Act.” The purposes of the statute are to:

e allow orderly patterns of urban growth and land use,

e assure adequate quality and quantity of local public services,

e ensure financial integrity of municipalities,

e eliminate or reduce avoidable and undesirable differentials in fiscal capacity among

neighboring local governmental jurisdictions,
e promote equity in the financing of municipal services.

Chapter 171, Part | contains the “Municipal Annexation or Contraction Act.” The Act provides processes
by which any municipality may annex contiguous and compact unincorporated territory or contract its
boundaries. Annexations and contractions may occur through a voluntary process or by
referendum. Special provisions are included for the annexation of enclaves. The Act also establishes
criteria to determine whether annexations or contractions may occur. The Act identifies four criteria as
for municipal annexation and contraction as follows:

e Ensure sound urban development and accommodation to growth.

e Establish uniform legislative standards throughout the state for the adjustment of

municipal boundaries.
e Ensure the efficient provision of urban services to areas that become urban in character.
e Ensure that areas are not annexed unless municipal services can be provided to those areas.

An annexation by referendum, requires the annexing municipality to adopt an ordinance of annexation
that shall not become effective until ten (10) days after the voters of the area to be annexed approve a
referendum supporting the annexation. The annexing municipality may require a referendum of support
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by the voters of the annexing municipality, in addition to the voters of the area to be annexed. In
situations where more than 70 percent of the owners of land subject to annexation are not registered
voters, such land shall not be annexed unless the owners of more than 50 percent of the land in such
area consent to the annexation.

An annexation by petition or voluntary annexation may occur when real property owners in an
unincorporated area petition a municipality to annex such property.

Enclaves up to 110 acres in size that are not comprised of undeveloped or
unimproved property and are subject to existing or proposed service provisions may be annexed into a
municipality in one of two ways:
e Interlocal agreement with between the annexing municipality and the county having
jurisdiction.
e Municipal ordinance, when a referendum is approved by at least 60 percent of the
registered voters, residing within the enclave, when the enclave has fewer than 25
registered voters.

The 1996 Florida Legislature adopted a special act (Ch. 96-542, Laws of Florida (LOF), as amended by Ch.
99-447, LOF), which requires that any annexation of unincorporated property within Broward County
proposed to be accomplished pursuant to general law first must be considered at a public hearing
conducted by the Broward County Legislative Delegation, pursuant to its adopted rules. The annexation
is not effective until the 15" day of September following adjournment sine die of the next regular
legislative session following the completion of all necessary procedures for annexation. Annexations may
also occur by special act of the Legislature.
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BMSD Flexibility and Redevelopment Units

Flexibility Units (“Flex Units”) are defined as the difference between the number of dwelling units permitted
within a flexibility zone by the Broward County Land Use Plan (BCLUP) and the number of dwelling units
permitted within the local government'’s certified future land use plan map. Additionally, Flex Units include the
remaining permitted dwelling units, fixed at the adoption date of the 2017 BCLUP and formerly defined as
"Reserve Units” which were equal to two percent (2%) of the total number of dwelling units permitted by the
local government's certified future land use plan map.

Redevelopment Units are defined as additional permitted dwelling units equal to three percent (3%) of the
total number of dwelling units as established by the adoption of the 2017 BrowardNEXT BCLUP. Local certified
land use plans may rearrange the residential densities shown on the Broward County Land Use Plan Map
utilizing “flexibility units” and/or “redevelopment units” in accordance with the BCLUP and the rules established
within the "Administrative Rules Document: Broward County Land Use Plan.” (BCLUP Policy 2.2.3)

Previously, the 1989 BCLUP divided Broward County into approximately 125 Flex Zones, some of which were
shared by more than one municipality. The BMSD was divided into 22 Flex Zones. The BCLUP currently
recommends that the Flex Zone boundaries be combined in a manner that corresponds with the boundaries
of Broward County’s 30 municipalities and the BMSD, unless otherwise desired by the local government. Local
plans may include smaller Flex Zone geographies, as determined appropriate by the local government.

Flex Zone provisions allow local governments to permit certain types of land uses and/or increase residential
units without amending the future land use designation on the BCLUP, subject to a compatibility
determination. Municipalities that have fewer than 250 combined “flexibility units” or “redevelopment units”
may apply to the Broward County Planning Council for the allocation of “redevelopment units” in allocations
of 500 dwelling units, or 10% of the number of dwelling units permitted by the certified municipal land use
plan, whichever number is less, certain requirements may be applicable (BCLUP Policy 2.35.1).

For the purpose of organizing the Flex Zones into compact geographic areas, Broward County will combine
the BMSD Flex Zones into four zones: North County (Hillsboro Pines and Hillsboro Ranches), Central County,
Broadview Park, and Tribal Lands (an enclave of unincorporated tribal lands on the edge of the City of
Hollywood and Town of Davie). Reserve and flex units previously associated with the flex zones will be
combined for each new zone under “Flexibility Units”.

Prior to the adoption of the BrowardNEXT 2017 BCLUP, the BMSD Flex Tables included the Flex Zones depicted
in Figure BMSD F-1, below.
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Figure BMSD F-1: Pre-2017 Flex Zones

General Location

Flex Zone

General Location

Number

6 Deerfield Beach 58 South Resource Recovery
Facility

7 Waste Management 68 Plantation-West

19 Florida's Turnpike-Pompano 75 Plantation-East
Beach

20 Florida's Turnpike-Fort 76 Broadview Park-West
Lauderdale

25 Hillsboro Pines 77 Broadview Park-East

27 Hendrix parcel-East 81 Seminole-North
(Wedge)

28 Hendrix parcel-West 82 Seminole-South
(Wedge)

33 Florida’s Turnpike: Coconut 101 Cooper City
Creek

36 Florida’s Turnpike-Coconut 103 Seminole-West
Creek

51 Central County-Northeast 13 Davie

52 Central County-Southwest 116 Southwest Ranches

Figure BMSD F-2: Proposed Flex Zones from combined existing Flex Zones

Proposed  North Central County Broadview  Tribal Lands 4
County Park
Existing Flex 25,27, 6,7,19, 20, 33, 36, 76,77 81, 82,103 22
Zones to be 28, 51, 52, 58, 68, 75, 113,
included in | Wedge 116
proposed
zones

PART 2 BMSD LAND USE AND COMMUNITY PLANNING SUPPORT DOCUMENT (August 7, 2018) DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 44 of 754

Tables BMSD Flex 1 through 4 contain the aggregated flex and redevelopment units by proposed BMSD
Flex Zones (FZ), per the requirements of the BCLUP Administrative Rules Document, Article 3 — Flexibility,
Redevelopment Units and Special Residential Facilities, Section 3.6 — Requirements for Submittal of Data
from Units of Local Government. Former Flex and Reserve units have been combined under a single
"Flexibility Units” category.

Table BMSD Flex 1: Flex Acres & Reserve Units by Flex Zone April 2018

Proposed Flex Zone | Former Flex Total 5% Residential Total Industrial | 20% Industrial
Zone Numbers | Residential | to Commercial | Flexibility | Acres Flex Acres by
Acres Flex Acres Units Flex Zone
North County 25,27, 28, 547.77 27.64 10 0 0
Wedge
Broadview Park 76, 77 648.31 32.42 93 0 0
Central County 6,7,51,52, 535.63 26.78 154 614.73 122.95
58, 68, 75,
113, 116
Tribal Lands 81, 82,103 7.52 0.37 1 0 0
Total All Zones 1,739.23 87.21 258 | 614.73 122.95

Table BMSD Flex 2: Residential Acres by Flex Zone

North 506.07 40.03 547.77 31597 | 863.74
County
Broadview 0 0 0| 31323 15242 @ 182.66 0 0 0 64831 0| 64831
Park
Central 0.2 0 1875 | 30587  165.03 4598 0.24 0 0 53607 0 53607
County
Tribal 0 0 0 7.52 0 0 0 0 0 7.52 0 7.52
Lands
Total Al
Zones 506.27 0 5878 62754 318.09 | 228.21 0.24 0 0 1739.67 315.97 | 2055.10
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Table BMSD Flex 3: Non Residential Acres by Flex Zone July 2018

North 2.4 0 0 0 1.08 0 0 0 0 0 0 4335 4684
County

Broadview = 17.39 0 0 134 03 | 033 0.5 0 349 0 0 2575 8053
Park

Tribal 0 0 0 2644 0 0 0 0 1.1 0 0 453 | 42.07
Lands

Central 499 041 61517 51343 @ 12.64 0 9201 2659 761 | 7225 0 3652 2179
County 8
Total All 69.7 | 041 | 61517 | 54121 14.02 | 033 | 9251 2659 806.72 | 72.25 0 1015 2349
Zones 24

BMSD Flex Table 4: Residential Units Allowed by Future Land Use Designation July 2018

0 120 5 8 0 0 0 0 0 644

North 5N

County

Broadview 0 0 0 1,566 1,524 2,923 0 0 0 0 6,013
Park

Tribal 0 0 0 37 0 0 0 0 0 0 37
Lands

Central 0 0 57 1,530 1,651 730 6 0 0 0 3,974
County

Total All 5M 0 177 3,138 3,183 3,653 6 0 0 0 10,668
Zones
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Proposed Flex Zone Maps

(Maps are for illustrative purposes only)
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Appendix BMSD-G

BrowardNEXT2.0 Outreach Efforts
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RDNEXT?20

BROWARD CO OMPR OUTREA
Email Date Sent Announcement / Message Community e-distribution list
CCCAB March 29, 2018 Review and Comment on the Draft CCCAB Members

Plan

Broadview Park Civic
Assoc.

March 29, 2018

Review and Comment on the Draft
Plan

Broadview Park Civic Assoc.

E-blast

BMSD Happenings May 26, 2017 Schedule of Workshops Al
BMSD Happenings May 26, 2017 Schedule of Workshops Broadview & Central
BMSD Happenings June 6, 2017 Central County, July 1 & North, Central
June 22 Workshops
BMSD Happenings June 9, 2017 Central County, July 1 & North, Al
June 22 Workshops
BMSD Happenings June 16, 2017 Central County, July 1 & North, Al

June 22 Workshops

BMSD Happenings

June 20, 2017

Central County, July 1 & North,
June 22 Workshops

Central & North

BMSD Happenings June 26, 2017 Central County Workshop- July 1, Central
2017

BMSD Happenings November 14, 2017 Schedule of Workshops All

BMSD Happenings November 19, 2017 Schedule of Workshops Al

BMSD Happenings December 1, 2017 Schedule of Workshops Al

BMSD Happenings December 15, 2017 Central County Workshop Al

BMSD Happenings February 17, 2018 Notice of Public Workshop — March All
14

BMSD Happenings February 25, 2018 Notice of Public Workshop — March Al
14

BMSD News March 9, 2018 Regional Workshop — March 15 All

BMSD News March 14, 2018 Regional Workshop — March 15 Al

BMSD News March 17, 2018 Review and Comment on the Draft Al
Plan

Website/Facebook

Event Pages and posts | May-Dec 2017 Each Community Workshop created | Al
as individual event and posted on
timeline

BMSD Twitter

Tweets May-Dec 2017 Each Community Workshop Al

announced repeatedly
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Door-to-Door
Residential

May 15 = June 15,
2017 and Nov 20 —
Dec 9, 2017

Canvas Community with workshop
notices: Broadview Park, 6/03 &12/2
and Central, 7/01 & 12/16/2017

Broadview & Central

Door-to-Door Business

May 15 = June 15,
2017 and Nov 28— 29,
2017

OESBD Canvas Businesses with
workshop notices: Broadview Park,
6/03 &12/2 and Central, 7/01 &
12/16/2017

Broadview & Central

Broadview Park Meetings

Announcement by April 4, 2017 Broadview Park Civic Association — Broadview
Dickie Consulting regular meeting
Request for additional June 5, 2018 Broadview Park Civic Association — Broadview
feedback regular meeting
CCCAB Meetings
Announcement May 17, 2017 Central County Workshop- July 1, Central
2017
Presentation August 16, 2017 Central County Workshop Summary | Central
Announcement November 15, 2017 Central County Workshop-Dec 16, Central
2017
Request for additional May 16, 2018 CCCAB - regular meting Central
feedback
1-on-1 Meeting with CCCAB Members
Ms. Taylor April 23, 2018 Conference call Central/Roosevelt
Mr. Curry April 23, 2018 GCE, Jo's office Central/Franklin Park
Rev. Scipio April 23, 2018 Boulevard Gardens Community Central/Boulevard Gardens
Center
Ms. Brihm April 23, 2018 Her office Central/Washington Park
Ms. Porter May 1, 2018 Delevoe Park Central/Washington Park

1-on-1 With Broadview President

Ms. Fitzgerald

| May1,2018

Sunview Park

| Broadview Park

Presentations and Public Workshops:

2014 & 2015

o 11/24/2014 — Central County Community Advisory Board
e 11/06/2015 — Central County Community Advisory Board
e 1/06/2015 — Broadview Park Civic Association Board

2017

e 6/03 - Broadview Park Community Workshop

e 6/22 — North County Community Workshop

e 7/01 - Central County Community Workshop

e 8/16 — Central County Community Advisory Board
e 12/2 — Broadview Park Community Workshop

e 12/7 = North County Community Workshop

e 12/16— Central County Community Workshop
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2/23 — Housing Council

3/01 = Schools Staff Working Group

3/08 — Historic Preservation Board

3/09 — Water Advisory Board/Technical Advisory Committee
3/14 - Bicycle and Pedestrian Advisory Committee

3/15 = Comprehensive Plan Regional Workshop

3/28 — Metropolitan Planning Organization (MPO) Technical Advisory Committee
3/28 — MPO Citizens Advisory Committee

4/11 = Broward County Complete Streets Team

4/12 = MPO Board

4/26 — Planning Council

5/3 - Marine Advisory Committee

5/17 — Climate Change Task Force

6/7 — Marine Advisory Committee, follow up

Other Outreach:

2/05 — Tweeted to BrowardNEXT- 630 followers

2/08 — Emailed Save the Date of Regional Workshop to BrowardNEXT- 1500+ list from PDMD
2/22 — Added to the browardnext.org website

2/22 — Emailed Regional Workshop to the Metropolitan Planning Organization list

2/26 — Tweeted to BrowardNEXT- 630 followers

2/27 — Press Release from the Office of Public Communications to the media

2/27 — Published in the Sun eNews online newsletter

2/27 — Published in the Community newsletter

2/28 — Emailed to the Broward Housing Council list (1033 contacts)

3/01 - Elements were added to Ecivic for public review, over 248 comments received

3/02 — Emailed to Sustainability Stewards list

3/05 — Broward.org carousel image and information

3/06 — Emailed to All County Advisory Board to forward to their members (Orlando Garcia)
3/06 — Emailed to Bicycling and Pedestrian Advisory Committee list (55 contacts)

3/07 — Tweeted to BrowardNEXT- 630 followers

3/07 — Emailed from the EPGMD to Directors

3/07 — Emailed to BrowardNEXT -1500+ list from PDMD

3/08 — Emailed to the Metropolitan Planning Organization list

March — Emailed Regional Workshop announcement to the Climate Change Task Force
March — Emailed regional workshop announcement the South Florida Regional Planning Council
March — Publication in the ECounty Line online newsletter

March — Publication in the Bridges online newsletter
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LIST OF ABBREVIATIONS 6
INTRODUCTION 7
A. General 7
B. Service Area 8
C. Planning Horizon 8
EXISTING CONDITIONS 8
A. Ad Valorem Taxes 9
B. Local Option Gas Taxes 9
C. Constitutional Gas Fees 10
D. Impact Fees 10
E. Concurrency Fees 11
F. Bond Funding 11
1. General Obligation Bonds (Property Tax-Supported "
Bonds)
2. Revenue Bonds 1
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[ Local Option Sales Tax 13
NEEDS ASSESSMENT 14
A. Overview and Capital Improvements Program Preparation 14
1. Aviation 14
2. Beach Renourishment 15
3. Transit 15
4. Water and Wastewater 16
5. Parks and Recreation 17
6. Port Everglades 17
7. Transportation 17
8. Community Development 18
B. Fiscal Analysis of Existing Conditions 19
1. Broward County's Fiscal Condition 19
2. Future Needs and Existing Deficiencies 20
3. Schools and Hospitals 25
IMPLEMENTATION 25
LIST OF TABLES
Cl-1 Existing Revenue Sources, Broward County 8
Cl-2 Outstanding Long-Term Revenue Bonds, Broward County 13
-3 Intergovernmental Revenues for Capital Projects (Historical) FY 2012-2016, 3
Broward County
Cl-4 Countywide Ad Valorem Tax Rates (Excluding Debt Service) 20
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LIST OF MAPS

ClI-1 Health Care Facilities, 2017-18

Cl-2 Major Public Education Facilities, 2017-18

LIST OF APPENDICES

Cl-1 Health Care Facilities, 2017-18

Cl-2 Major Public Education Facilities, 2017-18

LIST OF DEFINITIONS

Ad Valorem Tax — A tax imposed on the value of property.
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Map Series

Map Series

27
28

Appropriation = The legal authorization given by the Broward County Board of County Commissioners

(Board) to make expenditures and incur obligations using county funds.

Bonds — Obligations to pay back a specific amount of borrowed funds plus interest payments on

specific dates.

Capital Budget = The first year of the capital program which includes capital project appropriations

and the revenues required to support the projects.

Capital Project = A capital project maintains, improves, acquires or constructs a County facility,

infrastructure or other asset.

Capital Program — All capital expenditures planned for the next five years. The program specifies both
proposed projects and the resources estimated to be available to fund projected expenditures for a

five-year period. The program is adopted by the Board annually.
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Concurrency Fees — Fees collected from developers for the provision of services subject to state
concurrency requirements, including sanitary sewer, solid waste, drainage and potable water.
Concurrency fees are also collected for transportation improvements, which may vary by type and
location of transportation concurrency district.

Contingency — Cost which may arise as a result of unforeseen conditions.

Debt Service — Payments of principal, interest and issuance costs associated with borrowing funds to
pay for capital projects.

Dedicated Revenue — A source of funds which is mandated by law or policy to be used for a specific
purpose.

Fnterprise Fund = A fund which pays for the cost of its operations, capital improvements and debt
from user fees and does not receive property tax support. County enterprise funds include Water and
Wastewater, Aviation, and Port Everglades.

Financially Feasible Five-Year Capital Improvements Program — Means that sufficient revenues are
currently available or will be available from committed funding sources for the first three (3) years of
the schedule orwill be available from committed or planned funding sources for years 4 and 5.

Fiscal Year (FY) = The period of time in which funds are appropriated and accounted for. The County's
fiscal year begins annually on October 1st and ends on September 30th of the next calendar year.

Hlexible Revenue — A source of funds which can be used for a variety of purposes and programs and
which can be raised or lowered depending on revenue requirements.

Fund — Monies set aside and accounted for separately in order to ensure that the monies are spent
for a specific purpose or according to legal requirements.

Fund Balance = The amount of revenues exceeding expenditures for a given fund at the close of a
fiscal year which can be carried over to support the fund’s budget in the next fiscal year.

General Obligation Bonds — Bonds financed with the ad valorem taxes or backed with the “full faith
and credit” of the issuing government, which must be approved by a majority of the voters in Broward
County.

Grants — Contributions or gifts of cash or other assets from another government or non-profit
organization to be used or expended on a specific purpose, activity or facility.
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impact Fees = Funds collected by the County from a developer to fund infrastructure required to serve
the residents or users of the development. Impact fees are adopted by ordinance. The County
currently collects impact fees for roads, parks, school facilities, and water and sewer infrastructure.
(Ch. 163.31801, F.S))

infrastructure — Any fixed capital expenditure or fixed capital outlay associated with the construction,
reconstruction, or improvement of public facilities that have a life expectancy of 5 or more years, any
related land acquisition, land improvement, design, and engineering costs, and all other professional
and related costs required to bring the public facilities into service (Ch. 212.055(d)1, F.S.). Facilities in
this category include technical structures such as roads, bridges, tunnels, water or wastewater
management facilities, and government facilities which serve a public need and purpose.

nterest Income — Revenues earned on cash balances within each fund.
Intergovernmental Revenue — See Grants above.

Less Five Percent — Under state statute, revenues are budgeted at 95 percent of anticipated receipts
except for transfers, fund balance, bond issues selected grants and reimbursements which are
budgeted at 100 percent.

Level of Service — An indicator of the extent or degree of service provided by, or proposed to be
provided by, a facility based on and related to the operational characteristics of the facility. Level of
service shall indicate the capacity per unit of demand for each public facility (Ch. 163.3164(28), F.S.).

Local Option Sales Tax = Up to one percent (1%) tax on sales which must be approved by the voters
to fund infrastructure improvements, transit, transportation, or health care.

Operating Budget Impact = The incremental adjustment to an operating budget resulting from the
completion of capital improvements. Typically included are the costs to operate and maintain the
facility. The impact of the project may also result in savings.

Pay-As-You-Go — A term used to describe the financial approach of funding capital improvements
with current resources rather than through borrowing.

Principal = The original amount borrowed through a loan, bond issue or other form of debt.
Reserves — An account used to earmark funds to be expended for a specific purpose in the future.

Revenue bonds —Bonds financed with charges paid exclusively by the users of the public improvement
or with another specific revenue source, excluding ad valorem taxes.
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Revenues — The taxes, fees, charges, special assessments, grants and other funds collected and
received by the County in order to support the services provided.

Special Assessments — A compulsory charge made against certain properties to defray part or all of
the cost of a specific improvement or service deemed to primarily benefit those properties.

Transfers — The movement of cash or other resources between funds.

Trust Fund = A fund used to account for assets held by a government for individuals, private
organizations, other governments, and/or other funds.

User Charges = The payment of a fee for direct receipt of a public service by the person or entity
benefitting from the service.

Voted Ad Valorem Tax — Property taxes levied to fund the debt service on general obligation bonds,

which are approved by a majority of voters.

LIST OF ABBREVIATIONS

BCAD

CIE

CIP

DEFP

FAA

FLL

FY

HWO

PSFE

Broward County Aviation Department

Capital Improvements Element

Capital Improvements Program

District Educational Facilities Plan

Federal Aviation Administration

Fort Lauderdale-Hollywood International Airport
Fiscal Year

North Perry Airport

Public Schools Facilities Element
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’
BRO‘\{:\{)%BR BROWARD COUNTY COMPREHENSIVE PLAN

Support Document

Capital Improvements

INTRODUCTION
A. General

Consistent with Florida Statute 163.3177 (3)(a), the purpose of the Capital Improvements
Element (CIE) is to evaluate the need for public facilities as identified in other comprehensive
plan elements and, as defined in the applicable definitions for each type of public facility, to
estimate the cost of improvements for which the County has fiscal responsibility, to analyze the
fiscal capacity of the County to finance and construct improvements, to adopt financial policies
to guide the funding of improvements in a manner necessary to ensure that capital
improvements are provided when required based on needs identified in other comprehensive
plan elements. This Element also ensures that an adequate concurrency management system
is implemented by the County pursuant to Florida Statute 163.3180. The CIE brings together
the various infrastructure needs identified in other elements of this Comprehensive Plan along
with the County’s financial plans for meeting those infrastructure needs. The Element describes
various improvements for Transportation, including the Transportation Improvement Program
(TIP), Potable Water, Sanitary Sewer, Drainage, Recreation, Aviation, Port Everglades, Beach
Renourishment, Transit, Community Development and Public School Facilities.

The CIE Support Document is divided into four parts. Part |, the Introduction, identifies the
service area, the planning horizons and defines key terms. Part Il, Existing Conditions,
addresses the data requirements through a description of existing conditions, including current
and projected funding sources and expenditures. Part Ill, Needs Assessment, is an assessment
and analysis of existing conditions along with a discussion of future needs and existing
deficiencies and Part IV addresses CIE implementation.
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B. Service Area

The CIE service area varies depending on the program and agency under consideration. The
regulatory service area is generally confined to the Broward Municipal Services District Areas,
including the Water Conservation Areas; however, there are many programs that include
municipalities. The planning service area is all of Broward County.

C. Planning Horizon

This Element includes a financially feasible five-year Capital Improvements Program (CIP) which
is adopted annually by the Broward County Board of County Commissioners (Board). Capital
improvements required beyond this five-year program are generally addressed in the various
plan elements and will be specifically addressed in the CIE during the required annual updates.
Long term planning horizons for this Element therefore correspond with those found in other
elements of the Comprehensive Plan.

EXISTING CONDITIONS

The County allocates its existing revenue sources for operating expenses, capital (including
infrastructure) expenses and debt service expenses. The revenues allocated for capital expenses are
generally those restricted to capital projects by legislative mandate, revenues of a non-recurring
nature and revenues allocated for capital projects based on policy decisions made by the Board. The
following sections focus on the revenue sources and funding mechanisms available for infrastructure
and/or capital projects. These sources are depicted in Table CI-1.

Table Cl-1: Existing Revenue Sources, Broward County

Revenue Sources Allocated for Revenue Sources Allocated for Operating
Capital Projects Budget and Debt Service
Ad Valorem Taxes Ad Valorem Taxes
Local Option Gas Taxes Local Option Gas Taxes
User Fees and Charges User Fees and Charges
Grants Grants
Tourist Taxes Tourist Taxes
Electric Utility Tax Electric Utility Tax
Electric Franchise Fees Electric Franchise Fees
Communication Services Taxes Communication Services Taxes
Interest Income Interest Income
Constitutional Gas Taxes County Gas Tax
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Revenue Sources Allocated for Revenue Sources Allocated for Operating
Capital Projects Budget and Debt Service
Impact Fees, including Parks, and Roads Licenses and Permits
Transportation Concurrency Fees Half Cent Sales Tax
Bonds State Revenue Sharing
Financing/Loans Regulatory Revenue
Sale of Assets Fines and Forfeitures
Capital Recovery Charges Non-Ad Valorem Assessments

Reimbursements
Partnership Contributions

Fund Balances
Source: Broward County, Office of Management and Budget, 2017

A. Ad Valorem Taxes
The Board may levy ad valorem taxes up to $10.00 per thousand of taxable value for
Countywide purposes, not including taxes levied for bonds approved by the voters. The
County currently levies approximately $ 5.46 per thousand of taxable value including $0.17 for
ongoing capital project needs for which there are no dedicated revenue sources.

The inclusion of ad valorem taxes to support the CIP has been done historically to fund certain
projects on a pay-as-you-go basis in order to avoid longer-term debt and the costs associated
with the debt. During the “great recession” there was a significant decline in the property tax
base used to support capital needs which resulted in a significant reduction in the amount of
property taxes allocated for capital projects. Over the past few fiscal years, the County tax roll
has incrementally recovered to pre-recession levels, which has enabled the County to restore
some of the funds needed to adequately maintain the County's infrastructure investments.
These additional ad valorem taxes levied for capital projects are allocated primarily for
maintenance and replacement of existing infrastructure and facilities and include few if any
new facilities.

B. Local Option Gas Taxes

In 1982 and 1993, the State Legislature gave counties the ability to increase gas taxes by up to
twelve cents for transportation expenditures with a majority plus one vote of the County
Commission. As of January 1, 2001, Broward County has levied all twelve (12) cents. Revenues
from the gas taxes are shared with various municipalities in accordance with interlocal
agreements. Revenues had historically been allocated for road and right-of-way construction
and improvement, drainage projects and transit. However, the decline in the County's property
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tax base resulted in a reduction in property tax revenues available for transit services. In order
to minimize transit service reductions, local option gas taxes were reallocated to fund ongoing
transit services resulting in a significant reduction in the amount of local option gas taxes
allocated for capital needs. With the continuing incremental growth in local option gas taxes
in FY17, the County was able to restore a small portion of the funds for road maintenance and
replacement projects, although it is not anticipated that local option gas tax growth will
continue at a rate sufficient to fund the County’s road maintenance and replacement needs
into the future. In FY18, the gas taxes levied in the 1980s will begin to sunset. It is anticipated
that the Board will reauthorize all the local option gas taxes prior to expiration.

. Constitutional Gas Taxes

The Constitutional Gas Tax, provided for in Article XII of the State Constitution, is divided into
two portions, the 80% portion and the 20% portion. These revenues are allocated for roadway
improvement and maintenance projects. As vehicles become more efficient or solar powered,
revenues from gas tax are being reduced.

. Impact Fees

Impact fees must be spent on facilities, improvements and infrastructure that offset the impact
of new developments. For example, impact fees cannot be expended for maintenance items,
but they can be spent to enhance an existing facility if it can be shown that expenditure of the
fees would increase the capacity or improve the performance of the facility.

The County has assessed park impact fees since 1979. Every residential plat is reviewed
and assessed an amount of impact fees according to the number of residents generated
by the development for park fees. The number of residents is estimated based on the type
of dwelling unit and the number of bedrooms in each unit. In most cases, the developer
pays the fees and in some cases County staff requests the donation of land to satisfy the
park impact fee requirement.

Although assessment of road impact fees also began in 1979, this has been discontinued in
most of Broward County, being replaced by a transportation concurrency assessment. In
two areas of the County (the Northwest and Southwest concurrency districts), road impact
fees are assessed and collected prior to the application for building permits.
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E. Concurrency Fees

Florida Statutes requires the provision of sanitary sewer, solid waste, drainage and potable
water services concurrently with development. Where a proposed development project
would reduce the existing level of service, developer must pay concurrency fees to offset
the cost of additional public infrastructure. Concurrency fees are also collected for
transportation improvements, which may vary by type and location of transportation
concurrency district. Like impact fees, concurrency fee collections are directly correlated
with the amount of development approved within the County. The revenues from
concurrency fees are budgeted for projects in the County's 5-year Capital Program.

F. Bond Funding

The County relies on bonds and other forms of borrowing to fund a portion of its infrastructure
and facility requirements. By borrowing, the cost of an improvement is spread out over its
useful life, which also ensures those using the improvement share in its costs. The County
utilizes bond financing when a dedicated revenue source is available to repay the bonds and
the project is too costly to fund on a pay-as-you-go basis. The following sections summarize
the types of bonds and financing tools that the County utilizes.

|. General Obligation Bonds (Property Tax-Supported Bonds)

A ballot question must be approved by a majority of voters in order to issue General
Obligation Bonds supported with property taxes. Property taxes levied to support these
bonds are not included in the County's ten mill property tax limitation imposed by the
Florida Constitution.

Broward County voters have authorized the County to issue general obligation bonds.
In 1978, voters approved the issuance of bonds for parks, libraries, jails, roads, and other
government facilities five times. In 1987, voters approved bonds for criminal justice and
public safety facilities. In 1989, voters approved bonds to acquire and enhance
environmentally sensitive land. In 1999, voters approved a $140 million bond issue for
the construction, renovation and acquisition of libraries. Bonds were also approved in
20071 in the amount of $400 million, for the improvement and construction of park
facilities and for additional acquisition of environmentally sensitive land and open space.

2. Revenue Bonds

Revenue bonds are supported with a pledge of user fees, or revenue sources other
than property taxes. The County has relied on the issuance of these bonds to fund
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projects for Aviation, Water and Wastewater, Port Everglades, Waste Disposal Facilities
and for some general government facilities such as detention and courthouse projects.
In an effort to reduce future recurring obligations impacting the County's general fund
during the recession, non-recurring fund balances were appropriated for reserves to
pay down the debt supported with non-ad valorem resources. Table CI-2 lists the
outstanding revenue bonds issued by the County.

Table CI-2 - Outstanding Long-Term Revenue Bonds, Broward County

Bonds Revenue Source Projects Financed
2006 and 2016 Civic Professional Sports Franchise Tax, Broward County Civic Arena
Arena Refunding Bonds  Professional Sports Franchise Sales
Tax Rebate, Guaranteed Rent
Payment from Arena Operator

2005 Loan Pool Non-Ad Valorem Revenues (County =~ Completion debt for the Broward
is reimbursed by the Arena County Civic Arena
Operator)
2009 Airport System Aviation Revenues Aviation Facilities
Revenue and Refunding
Bonds
2012 Airport System Aviation Revenues Aviation Facilities
Revenue Bonds
2013 Airport System Aviation Revenues Aviation Facilities
Revenue Bonds
2015 Airport System Aviation Revenues Aviation Facilities
Revenue Bonds
2017 Airport System Aviation Revenues Aviation Facilities
Revenue Bonds
2008 Port Revenue Port Revenues Port Facilities
Refunding Bonds
2009 Port Revenue Port Revenues Port Facilities
Bonds
2011 Port Revenue Port Revenues Port Facilities

Refunding Bonds
2015 Water and Sewer Water and Wastewater Revenues Water and Wastewater Facilities

Revenue Bonds

2009 Water and Water and Wastewater Revenues Water and Wastewater Facilities
Wastewater Revenue
Bonds
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Bonds Revenue Source Projects Financed
2012 Water and Water and Wastewater Revenues Water and Wastewater Facilities
Wastewater Revenue
Bonds
2010 Courthouse Bonds Non-Ad Valorem Revenues Courthouse Facilities

Source: Broward County Office of Management and Budget, 2017

G. User Fees and Charges

User fees and charges are utilized as both pledges for revenue bond issues and as a direct
funding source for less costly capital projects and ongoing maintenance and replacement
projects on a pay-as-you-go basis.

H. Intergovernmental Revenues

The County has received significant support from the federal and state governments for specific
capital programs including Aviation, Port Everglades, Beach Renourishment, Transit, Housing
and Community Development. A historical view of intergovernmental revenues can be found
in Table CI-3.

Table CI-3 - Intergovernmental Revenues for Capital Projects (Historical)
FY 2012-2016, Broward County

Historical FY 2012 FY 2013 FY 2014 FY 2015 FY 2016
Capital Project
Grants
Aviation $62,747,202 $61,225,352 $91,551,027 $67,268,599 $98,880,599
Mass Transit $25,554,170 $42,145,065 $24,458,087 $33,559,014 $26,117,723
Beach
Renourishment $387,806 $121,437 $18,289,485 $212,680 $14,518,098
Grants
community - gono59,084  $19,522,083  $14,380352  $12,538171  $3,900,984
Development
Port Everglades $381,695 $0 $10,61,277  $10,248,854 $2,172,356
TOTAL

$109,330,157  $123,013,937 $159,290,228  $123,827,318  $145,589,760
Source: Broward County Office of Management and Budget, 2017
| Local Option Sales Tax

Counties have authority to levy additional sales taxes for various purposes, including
infrastructure needs if a majority of voters approve a ballot question on the levy of the sales
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tax. The levy of a local option sales tax (estimated at $330 million annually in FY 2017) would
satisfy many of the County’'s capital needs that cannot be satisfied with current dedicated
revenue sources. The Board has expressed interest in initiating a ballot question for a one cent
local option sales tax for transportation infrastructure and transit improvements. The local
option sales tax would provide the funds needed to improve mobility Countywide through
additional transit services, traffic engineering improvements, road improvements, and to
maintain the existing roadways and other transportation and mobility systems.

NEEDS ASSESSMENT

A. Overview and Capital Improvements Program Preparation

Chapter 20, Part lll of the Broward County Administrative Code provides for the annual
preparation of a capital program by the Office of Management and Budget for approval by
the Board. Each year, the Office of Management and Budget, develops a five-year Capital
Improvements Program (CIP) which includes proposed revenue sources and appropriations for
the next five fiscal years. The annual update to the CIP reflects changes in priorities, resource
availability, budget impacts, project costs, and additions for the fifth program year. The first
fiscal year of this five- year capital program is the annual capital budget, which is adopted by
the Board in conjunction with the CIP.

In the past, the County has also undertaken engineering and planning studies to determine
infrastructure needs. Projected levels of population growth, recommended levels of service,
sea level rise impacts, financing and financial feasibility are all factors that these various studies
and/or plans take into account when recommending various capital needs. Many of these
studies and plans require close coordination with, or approval by, external agencies such as
the South Florida Water Management District or the Florida Department of Environmental
Protection. Presented below is a category and/or agency discussion of issues, identifying as
appropriate, the studies and plans they utilize in the Capital Improvements Needs Assessment
process.

1. Aviation
The Broward County Aviation Department (BCAD) has adopted Master Plans for the
Fort Lauderdale-Hollywood International Airport (FLL) and the North Perry Airport
(HWO). The current Master Plan update was approved in 2010. This update re-
evaluated airport needs for the short term (10 years) and long term (20 years) based on
revised Federal Aviation Administration (FAA) aviation forecasts, known as the Terminal
Area Forecasts. Based on the forecast, the Plan Update indicated phased improvements
to the airfield, terminals and landside segments of FLL to accommodate passenger
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enplanements and aircraft operations. The HWO is devoted to the general aviation
industry which is for private and light business plane activity. On August 11, 2009 the
Board approved the latest update to the HWO Master Plan. The Plan recommends
improvements in infrastructure, airfield lighting, and access improvements. The Plan
also provides CIP guidance for short, mid, and long-term projects and covers a 20-year
horizon.

Projects and related issues for the FLL and HWO are generally described in the
Transportation Element of the Broward County Comprehensive Plan. Projects at both
airports are funded largely through state and federal grants, airport user fees, and
bonds supported with user fees. In 2016, BCAD began the update of both Airport Master
Plans. These updates will complement the continued growth in the volume and
composition of demand as it relates to air service, general aviation, and capacity of
airspace, terminal and landside systems. The updated airport master plans will be
completed in 2019.

Various engineering studies are undertaken at various times and in different parts of
Broward County to determine the need for beach renourishment projects. Consulting
engineers are hired by the County to refine renourishment costs, determine the
quantities of material needed, aid the County in permitting, planning, and construction
of the project, and perform post-project monitoring. The data reported in these studies
is then used to include a variety of projects in the CIP. The current Broward County
Beach Management Program is a comprehensive program to replace beach sand
where it has critically eroded, to stabilize beaches with structures where appropriate,
and, by means of inlet sand bypassing, restore the beaches which lack adequate sand
due to stabilized inlets. Beach management projects are funded with tourist taxes, and
federal, state and municipal funds.

The planning of transit services and associated capital needs in Broward County are
conducted using two transit planning tools: The Transit Development Plan (TDP) and
the Comprehensive Operational Analysis (COA).  Broward County Transit (BCT)
develops the TDP and COA analysis efforts for Broward County. The TDP is a ten-year
strategic plan of all projected capital and operating needs for BCT services, regardless
of funding availability. Annual updates are required by the Florida Department of
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Transportation (FDOT) for every year between each major TDP. On January 9, 2018, the
Board approved BCT's update to the TDP.

The COA is a short-range transit planning methodology last completed by BCT in 2010.
The COA provided a more detailed look at the existing BCT services using intensive on-
board and origin-destination surveys of every existing transit route and/or BCT-
managed service layer. This data is combined with intensive public involvement and is
utilized to recommend route changes designed to improve service efficiency, apply
resources where they are most needed, and modernize the route network based upon
current and projected conditions within the service area. Future standards for transit
services that are part of the Transportation Element emanate directly from the most
recently completed TDP, as well as the COA findings. The COA short-range planning
analysis is anticipated to be updated in FY 2018/19. Based on the needs assessment the
County is developing a sales tax program that will be partially dedicated to support the
additional transit needs identified to improve mobility Countywide.

The COA and the TDP are prepared within the framework of the Commission goals to
"support the development, design and construction of sustainable, multi-modal
transportation facilities throughout the County, to meet the demands of residents,
travelers, and businesses. Standards for mass transit services are listed in the
Transportation Element. Transit capital needs are currently funded with Federal Grants
and transportation concurrency fees.

Water and wastewater planning is conducted on a 10-year cycle to identify system
improvements necessary to accommodate future growth and to address regulatory
changes. Comprehensive planning efforts were first initiated in 1988 with the "Water
and Wastewater Master Plan”, which was revised in 2004. The Plan addressed the need
for facility improvements based upon anticipated build-out conditions in each of the
water and wastewater service areas over a 20-year planning horizon.

Additionally, the “Alternative Water Supply Master Plan” and the “Effluent Disposal and
Reclaimed Water Master Plan” were completed in 2010. These plans identified treatment
plant improvements and/or expansions based on 2010 Census data and mandated
regulatory changes. Other recent planning efforts include the "Retail Facilities Master
Plan” which was completed in 2016. This plan analyzed improvements within the retail
distribution and collection network through the year 2040. Future planning efforts
include the "Regional Transmission System Master Plan” which is scheduled to begin in
2018.
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Based upon the master plans and the levels of service defined therein, the County
develops its CIP recognizing costs associated with future growth and regulatory
requirements. The CIP forms the basis for the capital budget which will be primarily
funded through issuance of water and wastewater revenue bonds and pay-as-you-go
funding supported with user fees.

In 2000, voters approved a $400 million bond issue to preserve undeveloped land and
to enhance the County’s park system. Two hundred million dollars were allocated to
acquire green space, open space, and conservation land. The remaining two hundred
million dollars were allocated to upgrade and improve the existing County Park System,
provide for municipal park challenge grants, and Swim Central grants. The bond
program is in the final stages of implementation and remaining funds have all been
appropriated for projects.

Port Everglades utilizes a five-year Master Plan and ten and twenty-year Vision Plans to
guide cost feasible capital development. To stay current with trends in the global
marketplace and maximize efficiency, Port Everglades updates its Master/Vision Plan
every two or three years. The Port is proposing to expand its facilities in advance of
projected cargo and cruise volume increases. The 2014 Port Master/Vision Plan stresses
the need for additional berthing capacity which includes new berths, taller cranes and
longer berths to increase passenger and cargo capacity through 2033. The Port
Everglades projects are generally described in the Deepwater Port Component of the
Coastal Management Element. A majority of the projects at Port Everglades are funded
with user fees, grants and bonds supported with user fees.

New transportation projects may be selected from the Long-Range Transportation Plan
(LRTP) Update which is adopted every five (5) years by the Broward Metropolitan
Planning Organization (MPO) and which provides data that is incorporated into the
Transportation Element of the Comprehensive Plan. Other projects are selected from
recommendations made by Highway Construction Engineering, Highway Bridge
Maintenance, and Traffic Engineering Divisions in Public Works. When funds are
available for new projects, a Transportation Construction Program Committee, made
up of staff from the Public Works Department and the Office of Management and
Budget, convenes and evaluates the priority and need for selected projects using traffic
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and level of service data to prioritize the projects for potential inclusion into the five-
year CIP.

In coordination with the plans of outside agencies, like the Florida Department of
Transportation, the Transportation Construction Program Committee determines the
highest priority projects based on the project’s anticipated impact on the Countywide
transportation system. Funding for transportation projects comes from a variety of
sources, including federal and state grants, municipal contributions, gas taxes, impact
fees and developer contributions.

Projects listed in the Community Development portion of the CIE are selected from the
Housing Finance and Community Development Five-Year Consolidated and Annual
Action Plan (Plan). The Plan identifies various housing, infrastructure and public facilities’
needs and priorities throughout the County. The County is able to address these needs
and priorities through a combination of grant funds received from the State and Federal
Government, including the Community Development Block Grant (CDBG), the HOME
Investment Partnerships (HOME) program, the Emergency Shelter Grant (ESG) and the
State Housing Initiatives Partnership (SHIP) program. These grant funds are then
distributed by the County to participating municipalities, private and non-profit entities,
and eligible residents of Broward County through a variety of different application and
selection processes.

Projects that do not have dedicated funding sources are included in the CIP through the Capital
Improvements Needs Assessment process. The process varies slightly for each category of
infrastructure, depending on the funding source and the existence of an approved master plan.

There are some programs in the County that do not have adopted plans to guide their capital
planning decisions. For programs without master plans, the Office of Management and Budget
recommends projects for placement in the five-year CIP based on criteria set forth under Policy
Clt.

Once all recommendations and input are received from other agencies, the Office of
Management and Budget develops the Recommended Five-Year CIP, which includes projected
revenues and proposed appropriations. The draft program is presented to the County
Administrator for review. Once the County Administrator’s feedback has been incorporated,
the recommended program is then transmitted to the Board for review and adoption public
hearing.
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B. Fiscal Analysis of Existing Conditions
This section describes the fiscal implications of providing the public facilities and infrastructure
required to meet the proposed levels of service for both existing and future developments.
This section also discusses the future needs and existing deficiencies of each of the program
categories listed in the previous section. All needs and expenditures comply with the various
goals, policies and objectives found in various elements of the Broward County
Comprehensive Plan.

1. Broward County’s Fiscal Condition

The general financial condition of the County can be described as sound and is
continuing to recover from declining revenues resulting from the recession that began
in 2008. During the recession, the County implemented the reductions necessary to
maintain the same non-voted Countywide property tax rate for three years despite the
declining tax base and non-property tax revenues, and while attempting to minimize
the impact on services to the public. Through incremental increases since the
recession, the County tax roll has now reached pre-recession levels, although the
increases have not been sufficient to offset the cumulative impact of inflation and other
increases in the cost of providing services.

The County’s current non-voted property tax rate is slightly more than 50% of the
statutory cap of 10 mills. By largely reserving ad valorem tax capacity for operation
facilities and programs without other dedicated revenue sources, the remaining
property tax capacity is sufficient to satisfy those needs for the duration of the planning
period depending on the tax policy set by the Board each year. A historical view of
non-voted ad valorem tax rates is portrayed below in Table CI-4.
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Table Cl-4 Countywide Ad Valorem Tax Rates (Excluding Debt Service)

Fiscal Year Rate

2008 4.8889
2009 4.8889
2010 4.8889
201 5.1021
2012 5.1860
2013 5.2576
2014 5.4400

Source: Broward County Office of Management and Budget, 2017

2. Future Needs and Existing Deficiencies

The County allocates significant resources for maintenance of its capital investments,
and in many instances, is facing the need to replace aging facilities and infrastructure.
This balancing of maintenance and replacement needs, with funding required to
maintain the County's current service levels, presents an annual challenge when
developing the five-year CIP. The CIP may also impact the operating and debt service
budgets because in addition to providing the one-time capital funding for new
facilities, funds must also be identified to operate and maintain the new facilities and
to pay for debt service if that is the source of the funding for the project.

At the current FY 2018 millage rate, property tax funding for capital projects is primarily
limited to maintenance of existing infrastructure.  Annual property tax funding for
those capital projects funded with general revenues has declined from $41 million to
$30.5 million since FY 2006. For those capital programs supported with fees, projects
must be prioritized and phased based on the availability of funds and the ability to
adjust fees to meet all needs including ongoing operations, maintenance and debt
service.

Ongoing challenges also include the continued threat of federal and state funding
reductions. Many of the County’s capital programs depend on these threatened
sources including Beach Renourishment, Community Development, Transit,
Transportation, Aviation and Port Everglades.
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The five-year program is re-evaluated and refined each year to address these
challenges. Difficult choices will continue to be made about re-prioritizing projects
and/or raising the revenue necessary to support the highest priority projects. 2040.

Aviation. Proposed aviation projects and projected revenues are provided in Table
CI-A within the Capital Improvements Element Goals, Objectives and Policies
document. To further the Commission’s goal to support economic development
and improve multi-modal mobility, the FY 2018-2022 aviation capital program
includes over $590 million in funding for renewal and replacement, improvements,
airport expansion projects, and an improved Airport Access Roadway System.
Funds are programmed in the adopted CIP program for the construction and design
of a brand new Federal Inspection Service (FIS) facility in Terminal 4, T4 Concourse
G, the T4 Checked Baggage Inspection System (CBIS), Terminal Connector Bridges
between T1, T2, and T3, Taxiway Construction, and Terminal Gate Expansion.
Additionally, proposed is the Remote Transmitter/Receiver (RTR) Relocation,
Architectural Services for the Airport's Master Plan, construction of a staging lot for
Transportation Network Companies, Remote Parking Lot Expansion, and
Rehabilitation of the Rental Car Garage as wells as the Hibiscus and Palm Garages.
Further proposed is the replacement of forty-seven Passenger Loading Bridges and
accompanying Ground Power Units as well as the Replacement of obsolete radio
equipment to ensure effective communication with the countywide P-25 800 MHz
and local government MHz radios. Additionally, the FY 2018-2022 CIP includes
funding update the CCTV Enterprise system, install new Passenger Screening Lanes
in all FLL terminals, improve the G&G Warehouse, and implement the FLL Security
Infrastructure Project as well as the new Integrated Security System. These
improvements accommodate future growth as indicated in the FAA Terminal Area
Forecasts to balance the airfield with the terminal area and continued passenger
growth. This CIP is funded with grants, airport fees and charges, and bonds
supported with airport revenues.

Beach Renourishment. Proposed beach renourishment projects and projected
revenues are provided in Table CI-B within the Capital Improvements Element
Goals, Objectives and Policies document. Broward County’s Beach Management
Program is an ongoing effort to mitigate the natural erosion of beaches to protect
residential and commercial beachfront property, habitat, as well as maintain the
vitality of the county’s tourism industry.

Funding for beach renourishment has been provided by federal, state, municipal
and county governments. The County is in the design and engineering phase of
the Segment Il Shore Protection Project, which proposes to place 980,000 cubic
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yards of sand on the beaches of Dr. Von D. Mizell-Eula Johnson State Park, Dania
Beach, Hollywood Beach, and Hallandale Beach through a combination of truck
haul and dredged sand. The Segment Il Shore Protection Project includes portions
of shoreline along Fort Lauderdale, Lauderdale-by-the-Sea, and Pompano Beach.
Construction of the beach project was completed in FY17 and the artificial reef
mitigation component of the project is scheduled for completion in FY18. The
Segment Il project is currently in the post-construction monitoring phase, which
utilizes physical beach surveys and biological monitoring to analyze project
performance. Funding is also provided for the Port Everglades Sand Bypassing
Project to mechanically transfer an annual average rate of 50,000 to 80,000 cubic
yards of sand to the beaches of Dr. Von D. Mizell-Eula Johnson State Park, Dania
Beach, Hollywood Beach, and Hallandale Beach, thereby increasing the
sustainability of the beaches south of the Port. Tourist taxes and City contributions
provide the funding for the portions of beach renourishment projects that are not
funded by the federal and state governments

Transit. ~ Proposed transit projects and their projected revenues are provided in
Tables CI-C and Cl-I within the Capital Improvements Element Goals, Objectives and
Policies document. The five-year federally funded transit CIP continues to
emphasize replacing and expanding the service life of currently owned buses and
other equipment, as well as replacement and maintenance programs for transit
facilities. Funds are also provided for bus stop improvements. Additionally,
information technology related projects are programmed to increase the efficiency
of the operation and the service to the public. Concurrency fees are budgeted in
the FY 2018-2022 CIP program to expand the County’s fiber network to the Copans
Road Transit Facility, for the Miramar Park and Ride project and to provide the
County match for competitive grants used to purchase new and replacement buses.

Water and Wastewater and Broward Municipal Services District Projects. Water and
Wastewater Services (WWS) is the County agency responsible for implementing the
Broward Municipal Services District Neighborhood Improvement Projects and
water and wastewater capital programs. Proposed Broward Municipal Services
District Projects, and water and wastewater projects and projected revenues are
provided in Tables CI-D and CI-F respectively within the Capital Improvements
Element Goals, Objectives and Policies document.

The improvement of neighborhoods in the Broward Municipal Services District
continues to be a high priority of the Board. The County has spent more than $752
million for neighborhood infrastructure improvements intended to increase the
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economic viability and quality of life within the Broward Municipal Services District
neighborhoods and provide incentives for municipalities to annex. These
neighborhood projects included drainage improvements necessary to alleviate
chronic  flooding, sidewalk installation, landscaping, roadway and utility
improvements, and local parks improvements.

The Neighborhood Improvement Program encompassed an area the size of a
medium city with 9,355 acres, 92,500 people, and 28,555 homes. The
improvements included 295 miles of roadways, 428 miles of sidewalk, and 623 miles
of pipeline which will ultimately enable the elimination of 10,607 septic tanks.
Construction started in 1996 and was completed in early 2017.

The FY 2018-2022 capital improvements program for Water and Wastewater
Services continues to fund the rehabilitation of existing water and sewer systems
throughout the utility service area. Significant funding is also provided for
improvements to the water and wastewater treatment plants and transmission lines.
Water and wastewater projects are primarily funded with utility user fees and bonds
to be repaid from user fees.

Parks and Recreation. Proposed Parks and Recreation projects and projected
revenues are provided in Table CI-G within the Capital Improvements Element
Goals, Objectives and Policies document. The five-year CIP continues to focus
funding for recurring maintenance and capital replacement projects to protect the
County’s infrastructure investments and maintain park facilities. Impact fees and
funds generated from activities at Everglades Holiday Park are programmed to
support the Everglades Holiday Park renovation project. Impact fees are also
programmed to support the construction of a nature center at Miramar Pineland
Park and development of the North Compartment at Vista View Park. Ad valorem
taxes are utilized to fund an ongoing maintenance program that includes the
renovation of the Parks Administration Complex and construction of a boardwalk
at Deerfield Island.

Port Everglades. Proposed Port Everglades projects and projected revenues are
provided in Table CI-H within the Capital Improvements Element Goals, Objectives
and Policies document. The FY 2018-2022 Port Everglades CIP continues to
enhance economic opportunity in accordance with Commission goals. The Port
Everglades CIP is funded with balances remaining from prior years, grants, bond
financing, private investments and Port fees and charges. The FY 2018-2022 capital
program is based on the Master/Vision Plan, adopted by the Board in June 2014.
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Projects in the five-year program include the Southport Turning Notch and the U.S.
Army Corps of Engineers Deepening and Widening Program.

The Southport Turning Notch will significantly increase cargo capacity and allow for
up to five new berths to be created to accommodate larger cargo ships. This project
is estimated to provide $10.7 billion annual increase in total economic activity
related to the Port. It is also expected to create 3,045 construction jobs in the short
term and 5,529 regional jobs (direct, induced, and indirect) by 2031.

The U.S. Army Corps of Engineers Deepening and Widening Program will deepen
the channel to -48 feet +1 foot +1 foot for a total depth of -50 feet. This project is
needed to remain competitive with seaports in the Southeastern United States that
are gearing up for the completed Panama Canal expansion, as well as to handle
larger ships that are currently calling at Port Everglades from Europe but are lightly
loaded due to draft restrictions. It is expected to create 4,789 construction jobs in
the short term and 1,491 regional jobs (direct, induced, and indirect) by 2035.

Other Projects in the five-year program include the expansion of Cruise Terminal
25, widening of Slip 1 for larger petroleum vessels, procurement of three of six low
profile super post-Panamax cranes, the addition of an outbound lane for cargo
trucks on Mclntosh Road, creation of a new neo-bulk storage yard for non-
containerized cargo, construction of a new parking garage west of Cruise Terminal
4, and several new bulkheads throughout the Port.

Transportation. Proposed transportation projects and projected revenues are
provided in Tables CI-I and CI-K through CI-N within the Capital Improvements
Element Goals, Objectives and Policies document. The five-year CIP includes
funding for County major road improvement projects and contributions to projects
managed by other government agencies. Road expansion projects are chosen for
inclusion in the five-year program when existing or projected traffic on the road
exceeds the adopted Comprehensive Plan standard, if the project relieves an
overcrowded segment, or if the segment is a link in the completion of the regional
road network. Some road improvement projects are completed, or partially funded,
by developers to satisfy transportation concurrency requirements within the
standard concurrency districts (see Table CI-K). For example, developers have
improved intersections by constructing new turn lanes, and/or lengthening existing
turn lanes. Impact fees paid by developers partially support projects included in
the County’s five-year capital program.
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The FY 2018-2022 CIP provides the funding needed to continue the county
Signalization Engineering Improvement (SEl) project. This project includes
improvements such as the deployment of fiber optic cable, network equipment,
traffic controllers and cabinets, video cameras and dynamic message signs to
improve traffic flow and reduce congestion. Funding is also provided to continue
safety improvements for school zones and other pedestrian areas. These projects
include improvements such as the construction of overhead mast-arm school
flashers, installation of flashing beacons, restoration of aging marking and signage,
and use of solar-powered school flasher devices. Ongoing funding to maintain
County roads and rights of way is also provided to ensure the County’s investments
in transportation infrastructure are adequately maintained. In addition to grants
and developer contributions, this capital program is funded with gas taxes and fund
balances remaining from prior fiscal years.

viii. Housing and Community Development. Proposed housing and community
development projects are listed in Table ClI-J within the Capital Improvements
Element, Goals, Objectives and Policies document.  Allocation amounts are
expected to fluctuate over the next five years in the federal and state grants for
Community Development and Housing. These funds are allocated for rehabilitation
and construction of housing within targeted areas, and for construction and
rehabilitation of public facilities and infrastructure.

Infrastructure needs for Broward County public schools are depicted in the 5-Year
District Educational Facilities Plan (DEFP) located in Appendix K of the Public School
Facilities Element (PSFE). Locations of public schools and hospitals are depicted on
Appendix Maps CI-A and CI-B in this document. Additional maps regarding public
school facilities can be found within the PSFE. Infrastructure required to support public
schools and hospitals is provided in a similar manner to infrastructure required to
support private development. Both public schools and hospitals operate under their
own independent taxing districts, and thus fund their own infrastructure needs. Other
hospitals are privately owned. Impact fees are waived for these uses if they are
constructed by public agencies.

IMPLEMENTATION

Tables CI-A through CI-N, which are found with the Goals, Objectives and Policies of the Capital
Improvements Element of the Broward County Comprehensive Plan, list the improvements and
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revenue required to attain the goal of providing sufficient infrastructure to meet proposed levels of
service for new development and to satisfy existing deficiencies. Tables CI-A through CI-N are
reviewed, revised and updated annually to reflect project completions, funding changes and shifting
concerns. In addition, through Policy Cl4.7 the CIE includes by reference, the adopted DEFP which lists
the improvements and revenues required to meet level of service for public school facilities. The basis
for these needs and cost estimates can also be found within the individual elements of the Broward

County Comprehensive Plan.
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APPENDIX
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LIST OF DEFINITIONS

Adjustment in natural or human systems to a new or changing environment that exploits
beneficial opportunities or moderates negative effects. “Adaptation Planning” is any action or strategy
that reduces vulnerability to the impacts of climate change.

As defined by Senate Bill CS/SB 1122 amendment: "’Adaptation Action Area’
or '‘Adaptation Area’ means a designation in the Coastal Management Element of a local government's
comprehensive plan that identifies one or more areas which experience coastal flooding due to
extreme high tides and storm surge, and which are vulnerable to the related impacts of rising sea
levels for the purpose of prioritizing funding for infrastructure needs and adaptation planning.” As
further defined in the bill: “as part of this element, a local government that has a coastal management
element in its comprehensive plan may develop an adaptation action area designation for those low
lying coastal zones which are experiencing coastal flooding due to extreme high tides and storm surge
and are vulnerable to the impacts of rising sea level. Local governments that elect to adopt an
adaptation action area are encouraged to consider policies within the coastal management element
to improve resilience to coastal flooding resulting from high tide events, storm surge, flash floods,
storm water runoff and related impacts of sea level rise. Criteria for the adaptation action area may
include but not be limited to areas with land elevations below, at, or near mean higher high water,
hydrologic connection to coastal waters, and designated evacuation zones for storm surge.”

A systematic approach for improving resource management by learning
from management outcomes. Adaptive management is an iterative approach in which managers,
scientists, and stakeholders work together to evaluate a problem, select and implement strategies,
monitor conditions, evaluate the effectiveness of the strategies, and adjust future actions accordingly.

A substitute for traditional liquid, oil-derived motor vehicle fuels like gasoline and
diesel. As defined by the Energy Policy Act of 1992, "alternative fuels" include: methanol, ethanol, and
other alcohols; blends of 85% or more of alcohol with gasoline (E85); natural gas and liquid fuels
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domestically produced from natural gas; propane; hydrogen; electricity; biodiesel (B100); coal-derived
liquid fuels; fuels, other than alcohol, derived from biological materials; and P-Series fuels.

A natural underground layer, often of sand or gravel, that contains water. The two aquifer
systems in Broward County are the Floridan Aquifer and the Biscayne Aquifer. The Floridan extends
through the entire state but has varying degrees of permeability. In the north it is shallower and is the
principal source of water supply, while in the south it is deeper and more brackish, mostly used for the
injection of sewage and industrial waste. The Biscayne Aquifer is the primary source of water for all of
Dade and Broward Counties, the southern portion of Palm Beach County, and is transported by
pipeline to the Florida Keys. In most places, the highly permeable limestone rocks of the Biscayne
aquifer are covered by a thin veneer of porous soil and aquifer water levels rise rapidly in response to
rainfall.

A minimum height
requirement for the lowest floor of livable space, based on flood zones established by The Federal
Emergency Management Agency (FEMA), to be considered during applications for building permits
and environmental licenses for new construction and substantial improvements to existing structures.

The systematic augmentation by artificial means of the
linear width and/or elevation of the beach exposed above the high tide line. Nourishment suggests
the first augmentation project; Re-nourishment suggests maintenance projects thereafter.

A surficial aquifer system and the main source of water for Broward County. A
shallow layer of highly permeable limestone under about 4,000 square miles of South Florida. For
more information, see "Aquifer”.

Refers to Broward County’'s 100-year flood map, describing zones with
a flood elevation that has a 1 percent chance of being equaled or exceeded each year.

The total amount of greenhouse gases that are emitted into the atmosphere each
year by a person, family, building, organization, or company. A person's carbon footprint includes
greenhouse gas emissions from fuel that he or she burns directly, such as by heating a home or riding
in a car. It also includes greenhouse gases that come from producing the goods or services that the
person uses, including emissions from power plants that make electricity, factories that make products,
and landfills where trash gets sent. Personal and household carbon footprints can be estimated using
online calculators, while communities and larger institutions may use greenhouse gas emissions
inventory methodologies to calculate their carbon footprint. (EPA.gov & coolclimate.berkeley.edu)
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In a carbon
market, each ton of carbon sequestered (see definition below) is called a carbon credit. Carbon
markets provide credible standards by which carbon storage is measured and verified, so that forest
landowners may sell these units of sequestration on the open market to companies interested in
offsetting their carbon dioxide (CO2) emissions. Currently these markets within the United States are
entirely voluntary. While a mandatory national “cap-and-trade” system does not exist for carbon, EPA's
Acid Rain Program allows trading to meet SO2 and NOx emissions caps.

The uptake and storage of carbon. Trees and plants, for example,
absorb carbon dioxide, release the oxygen and store the carbon. Fossil fuels were at one-time biomass
and continue to store the carbon until burned. Efforts to increase terrestrial carbon sequestration are
based on the premise that reforestation adds to the planet’s net carbon storage and helps moderate
global warming by slowing the growth of carbon emissions in the atmosphere.

Generic terms
for an industrial economy that is, by design or intention, restorative and in which materials flows are
of two types, biological nutrients, designed to reenter the biosphere safely; and technical nutrients,
which are designed to circulate at high quality without entering the biosphere.
(ellenmacarthurfoundation.org)

Any energy source that meets the needs of the present without compromising the
ability of future generations to meet their needs. “Clean Energy” is produced from renewable sources
using processes that have minimal impact to the environment. Also see renewable energy.

Long-term weather patterns, and variations in elements such as temperature, precipitation,
and humidity attributed to a given location.

Alteration of long term weather patterns that can be identified (e.g. using statistical
tests) by shifts in the mean and/or the variability of these properties and that persists for an extended
period, typically decades or longer. Climate change may be due to natural internal processes or
external forcings, or to persistent anthropogenic changes in the composition of the atmosphere or in
land use. Article 1 of the UNFCCC defines ‘climate change’ as “a change of climate which is attributed
directly or indirectly to human activity that alters the composition of the global atmosphere and which
is in addition to natural climate variability observed over comparable time periods”. (IPCC)

A comprehensive document that outlines a government's or
community’s response to climate change, tailored to local circumstances. It typically includes a detailed
emission inventory; sets emission reduction goals; discusses potential impacts on resources; identifies
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mitigation and adaptation actions or policies which should be adopted; and a method for tracking
implementation.

A geographic location that takes proactive steps to prepare for (i.e.
reduce the vulnerabilities and risks associated with) climate change impacts. Also see resiliency.

Oscillations in the mean state and other statistics (such as standard deviations,
the occurrence of extremes, etc.) of the climate on all spatial and temporal scales beyond that of
individual weather events. Variability may be due to natural internal processes within the climate
system (internal variability), or to variations in natural or anthropogenic external forcing (external
variability). (IPCC)

A land use planning technigue in which a portion of a site is allowed to be
developed at a greater density than would otherwise be allowed, in favor of leaving the rest of the site
as open space.

Is a land area adjacent to a shoreline (coastal) features
that is, or will be, vegetated with native shoreline species and which acts as a natural transition zone
between the coast and adjacent upland development.

Electricity generator that recovers and reuses its own waste heat to generate
steam that drives auxiliary turbines to produce additional power. Also called total energy system or
Combined Heat and Power (CHP) generation.

A system of streets providing multiple routes and
connections to the same origins and destinations. Connectivity relates to how an entire area is
connected by the street system, not only to the number of intersections along a street segment. A
highly connected area includes a system of parallel routes and cross connections, few closed-end
streets, many points of access, and narrow streets with sidewalks or off-street paths. Frequent
intersections are provided which create a pedestrian scale block pattern.

Defined as those structures from which essential services and functions for victim
survival, continuation of public safety actions, and disaster recovery are performed or provided.
Shelters, emergency operation centers, public health, public drinking water, sewer and wastewater
facilities are examples of critical facilities. Though not explicitly included in the definition, supporting
life-line infrastructure essential to the mission of critical facilities are also included when appropriate.

Computer based simulations which take global information on climate
response to changing atmospheric composition, and translating it to a finer spatial scale that is more
meaningful in the context of local and regional impacts. (IPCC)
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A mound or ridge of loose sediments, usually sand-sized sediments, lying landward of the
beach and deposited by any natural or artificial mechanism, which may be bare or covered with
vegetation and is subject to fluctuations in configuration and location. (62B.003(17) FAC)

Is an emphasis on fostering networks among businesses and
communities to optimize resource use and reduce economic and environmental costs. It encompasses
a range of approaches including pollution prevention, by-product exchange, green design, life cycle
analysis, joint training programs, and public participation.

The ratio of useful energy output of a system, conversion process or activity to its
energy input. (IPCC)

Is defined as the energy that was used in the work of
making a product. Embodied energy attempts to measure the total of all the energy necessary for an
entire product lifecycle. This lifecycle includes raw material extraction, transport, manufacture,
assembly, installation, disassembly, deconstruction and/or decomposition.

A delimiter which determines the landward extent of the claims of the state in
its capacity as sovereign titleholder of the submerged bottoms and shores of the Atlantic Ocean.
(Section 161.151, F.S.)

A set of nine guiding principles which help protect natural resources
and preserve Florida’s unique beauty. These nine principles include: right plant, right place; water
efficiency; fertilize appropriately; mulch; attract wildlife; manage yard pests responsibly; recycle; reduce
storm water runoff; and protect the waterfront. (University of Florida’s Florida Yards & Neighborhoods
Program)

The state achieved when a given population has access to sufficient, safe, nutritious
food to maintain a healthy and active life. (World Health Organization)

Building codes and architectural and engineering criteria that take energy
efficiency, material recycling, zero waste, water conservation and related sustainability issues into
account. Green building codes and sustainable design and construction standards are readily being
adopted by local and state governments. Examples of some of the most commonly used standards
are Leadership in Energy and Environmental Design (LEED), 2012 International Green Construction
Code (IgCQ), ICC-700 National Green Building Standard, ENERGY STAR versions 2, 2.5, and 3.0, and
the 2009 International Energy Conservation Code (2009 [ECC). (USDOE Building Energy Codes
Program)
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Green Infrastructure — Strategically planned and managed networks of natural lands, working
landscapes and other open spaces that conserve ecosystem values and functions and provide
associated benefits to human populations.

Green Roof (also Rooftop Gardens) — Vegetative matter integrated into the cover of a structure to
reduce rooftop and building temperatures, filter pollution, lessen pressure on sewer systems, and
reduce the heat island effect.

Greenhouse Gas Emissions — Gasses released into the Earth’s atmosphere that prevent radiated heat
from escaping into space causing a warming the atmosphere and other climate impacts. One major
greenhouse gas is carbon dioxide. Combustion of all fuels containing carbon (gasoline, natural gas,
coal, diesel, wood, and propane) yield carbon dioxide which in turn absorbs and emits heat in the
atmosphere causing global warming.

Heat [sland Effect — Localized increase in ambient urban air temperatures resulting primarily from the
replacement of vegetation with buildings, roads, and other heat-absorbing infrastructure. The heat
island effect can result in significant temperature differences between rural and urban areas and
contributes to global warming. (EPA.gov)

Hydrological Modeling — Simplified, conceptual representations of a part of the hydrologic cycle, used
for hydrologic prediction and for understanding hydrologic processes.

infrastructure — Constructed structures which serve the common needs of the population, such as
roads, sewers, water treatment plants, and canals.

infiltration and Inflow — Storm and/or groundwater that enters the sanitary sewer system through
holes, breaks, joint failures, connection failures, illegally connected sump pumps, down spouts, and
footing drains, and from cross-connections with storm sewers. Most inflow comes from storm water
and most infiltration comes from groundwater. High groundwater levels and storm events can
contribute to excessive sewer flows.

Leadership in Energy and Environmental Design™ (LEED™) — A rating system developed by the U.S.
Green Building Council to verify that a building, home or community was designed and built using
strategies aimed at achieving high performance in key areas of human and environmental health:
sustainable site development, water savings, energy efficiency, materials selection and indoor
environmental quality. (USGBC.org)

Leadership in Energy and Environmental Design for Neighborhood Development (LEED-NP) — A rating
system which integrates the principles of smart growth, urbanism and green building into a national
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system for neighborhood design. LEED for Neighborhood Development is collaboration among
USGBC, Congress for the New Urbanism, and the Natural Resources Defense Council. (usgbc.org)

An optical remote sensing technology that can measure the
distance to, or other properties of, a target by illuminating the target with light, often using pulses
from a laser. In practical application, LIDAR is often used to measure land elevation levels.

According to the IPCC, vulnerability is a function of the character, magnitude and
rate of climate variation to which a system is exposed; its sensitivity; and adaptive capacity. Exposure
is defined as the degree of climate stress upon a particular unit analysis; it may be represented as
either long-term changes in climate conditions, or by changes in climate variability, including the
magnitude and frequency of extreme events. Sensitivity is the degree to which a system will be affected
by, or responsive to climate stimuli, and adaptive capacity refers to the potential or capability of a
system to adjust to climate change, including climate variability and extremes, so as to moderate
potential damages, to take advantage of opportunities, or to cope with consequences. (IPCC, 2001)
(Smith et al., 2001) (Smith and Pilifosova, 2001).

An area designated by a local government to require water users to connect
to a reclaimed water system for irrigation and other non-potable uses.

A contract that allows
Broward County and the School Board of Broward County to work together in terms of environmental
best practices, academic programs, pollution prevention, air quality educational programs and the
NatureScape Broward program.

The actions required to reduce greenhouse gas emissions that contribute to climate
change.

The practice of incorporating more than one land use designation (such
as residential, commercial, industrial, office, institutional, and/or recreational) into a single planning
location. Can be specific to a single development site (vertical mixed-use), but is more commonly a
zoning district that allows for a variety of uses within one district (horizontal mixed-use). Putting
different land uses in close proximity to one another is one of 10 Smart Growth Principles.

A transportation system which offers many different modes of travel and
transport options (e.g. pedestrian ways, public transportation, roadways, bikeways, rail, waterways, and
aviation) in a connected and efficient manner.
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Those areas which contain ecological communities, such as coastal
strands, oak hammocks, and cypress swamps, which are classified based on the presence of certain
soils, native vegetation and animals.

A strategy of landscaping that encourages the use of native plants to create
Florida friendly green spaces that conserve water, protect water quality, and create wildlife habitat.
Native species are uniquely adapted to South Florida and require little watering and are naturally pest
resistant.

The aggregate quantity of greenhouse gases related to the full production, use,
and disposal of a product, process, or service. Life-cycle analysis or assessment (LCA) is a technique
to assess the environmental aspects and potential impacts, from “cradle to grave”, by compiling an
inventory of relevant energy and material inputs and environmental releases; evaluating the potential
environmental impacts associated with identified inputs and releases; and interpreting the results to
help managers and users make a more informed decision.

A map in the natural resource map series that identifies
areas near tidal water bodies at increased risk of inundation under a two-foot sea level rose scenarios,
projected to occur as soon as 2060. (2012 Amendment to Broward County Land Use Plan)

Standard indicators of the health and well-being of individuals and societies.
These include wealth and employment, state of the built environment, physical and mental health,
education, recreation and leisure time, and social belonging.

The extent to which pedestrian movement is
facilitated through readily available safe, connected, accessible and pleasant walkways. Factors
affecting walkability include, but not limited to: street connectivity; land use mix; residential density;
transparency; place making; mass transit; presence and quality of footpaths; buffers to moving traffic
and pedestrian crossings, aesthetics, nearby local destinations, air quality, shade, street furniture, traffic
volume and speed, and wind conditions.

A territory characterized by specific geographical and climatological features. The climate of
a region is affected by regional and local scale forcing like topography, land-use characteristics, lakes
etc., as well as remote influences from other regions.

Any form of energy from solar, geophysical or biological sources that is
replenished by natural processes at a rate that equals or exceeds its rate of use. Renewable energy is
obtained from the continuing or repetitive flows of energy occurring in the natural environment and
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includes low-carbon technologies such as solar energy, hydropower, wind, tide and waves and ocean
thermal energy, as well as renewable fuels such as biomass.

The process by which materials which still have useful physical or chemical
properties after serving a specific purpose are reused or recycled for the same or other purposes,
including use as an energy source. (Chapter 403.703(28) F.S.)

A capability to anticipate, prepare for, respond to, and recover from
significant multi-hazard threats with minimum damage to social well-being, the economy, and the
environment. (National Research Council, America’s Climate Choices)

A combination of the magnitude of potential consequences of climate change impacts and the
likelihood that the consequences will occur. (National Research Council, America’s Climate Choices)

The invasion of fresh surface or ground water by saline water. If it comes from
the ocean it may be called sea water intrusion. (EPA.gov)

An increase in the mean level of the ocean. Eustatic sea-level rise is a change in
global average sea level brought about by an increase in the volume of the world ocean. Relative sea-
level rise occurs where there is a local increase in the level of the ocean relative to the land, which
might be due to ocean rise and/or land level subsidence. (IPCC)

As defined through the Southeast Florida Regional Climate Compact, a four-
county region including Broward, Miami-Dade, Palm Beach and Monroe Counties.

A joint commitment of Broward, Miami-Dade,
Palm Beach and Monroe Counties to partner in mitigating the causes and adapting to the
consequences of climate change. The compact, which was ratified by all parties in January of 2010,
outlines an on-going collaborative effort among the Compact Counties to foster sustainability and
climate resilience at a regional scale. (southeastfloridaclimatecompact.org)

A voluntary rating system for gauging the sustainability and livability of
U.S. communities and is modeled on the LEED green building system. (ICLEI Sustainability Planning
Toolkit)

The vertical rise in the still water level near the coast caused by wind stresses on the
water surface and low barometric pressure often associated with tropical systems and hurricanes.

Meeting the needs of the present without compromising the ability of future
generations to meet their own needs. (UN Commission on Sustainable Development)
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Sustainable Community Development — Planning and design which aims to integrate economic, social
and environmental objectives in community development.

Sustainable Developrment Patterns — Land use planning which considers the environmental, economic,
and social costs and benefits of location, density, scale, and connectivity of systems, uses, and services.
Examples include the promotion of redevelopment in the urban core, more compact development,
and increased public transit and transit-oriented development.

Sustainable Sites Initiative™ (SITES™) — Is an interdisciplinary effort by the American Society of
Landscape Architects, the Lady Bird Johnson Wildflower Center at The University of Texas at Austin
and the United States Botanic Garden to create voluntary national guidelines and performance
benchmarks for sustainable land design, construction and maintenance practices.

Tidal Flooding — Ponding of water caused by the inflow of sea water onto land or the prevention of
storm water runoff in coastal areas caused by high tides.

Urban Canopy (also Urban Tree Canopy) — The layer of leaves, branches and stems of trees that cover
the ground of an urbanized area when viewed from above.

Vector-Borne Disease — A contagion that is transmitted to humans or other animals, insects, or other
arthropods.

Vital Signs Monitoring Network — A network of basic indicators of climate change as a means of local
documentation of long term climate changes with relevance across the Southeast Florida region. This
could potentially include: precipitation, saltwater intrusion, air/water temperature and tidal gauge
measurements.

Vulnerability — The degree to which a system is susceptible to, or unable to cope with, adverse effects
of climate change, including climate variability and extremes. Vulnerability is a function of the
character, magnitude, and rate of climate variation to which a system is exposed, its sensitivity, and its
adaptive capacity. (National Research Council, America’s Climate Choices)

Vulnerable Populations — Any group of people (e.g. low-income residents, the homeless, elderly,
physically or mentally disabled, ethnic minorities and recent immigrants), more susceptible to the
impacts of a given pressure. A label often evoked in the context of disaster planning and public health.
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AAA
BC
BMP
BMPO
CCTF
FDEM
FDEO
FDEP
FEMA
FS
GHG
ICLEI
LEED

LEED-ND

LIDAR
LMS
NOAA
PPA
SITES™
SLR

SFRPC

Adaptation Action Areas

Broward County

Best Management Practices

Broward Metropolitan Planning Organization
Climate Change Task Force

Florida Division of Emergency Management
Florida Department of Economic Opportunity
Florida Department of Environmental Protection
Federal Emergency Management Agency
Florida Statute

Greenhouse Gas

Local Governments for Sustainability

Leadership in Energy and Environmental Design

Leadership in Energy and Environmental Design for Neighborhood
Development

Light Detection and Ranging

Local Mitigation Strategy

National Oceanic and Atmospheric Administration
Priority Planning Area

Sustainable Sites Initiative™

Sea Level Rise

South Florida Regional Planning Council
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SFWMD South Florida Water Management District
STAR™ STAR Community Index™

TOD Transit Oriented Development

USACE United States Army Corp of Engineers
USDOE United States Department of Energy
USDO United States Department of Interior
USEPA United States Environmental Protection Agency
USGBC United States Green Building Council
USGS United States Geological Survey

VMT Vehicle Miles Travelled

WWS Water and Wastewater Services
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BP"('):\{:\{)AL\JBR BROWARD COUNTY COMPREHENSIVE PLAN

Support Document

Climate Change

INTRODUCTION

A. General

The purpose of the Climate Change Element (CCE) is to provide a planning framework for
addressing the economic, environmental, and social impacts of climate change. A Countywide
strategy, based on local vulnerability and consistent with regional efforts, the CCE aims to
mitigate the causes, and address the local implications, of global climate change. In doing so,
Broward County moves one step closer to building a greener, more sustainable and climate
resilient community.

Broward County recognizes the widespread international scientific consensus that climate
change is occurring, and that GHG emissions, primarily from the burning of fossil fuels, may be
a contributing cause. Furthermore, the County understands that our region, Southeast Florida,
is extremely vulnerable to sea level rise and other climate change impacts. Because of these
global and local realities, Broward County has made reducing carbon emissions and protecting
and preparing residents, businesses and natural resources from the unavoidable consequences
of climate change a priority.

In 2007, the Broward County Board of County Commissioners (Board) adopted Resolution
2007-391 to reduce greenhouse gas emissions in Broward County and to support the U.S.
Mayors’ Climate Protection Agreement. In 2008, the Board passed Resolution 2008-442 to
create the Broward County Climate Change Task Force (Task Force) to develop and advise on
the implementation of strategies to mitigate the causes and adapt to the consequences of
climate change. The policies in the CCE are an extension of the 126 recommendations
developed by the Task Force. These recommendations are detailed in the report “Climate
Change Action Plan — Local Strategy to Address Global Climate Change” (CCAP) which was
approved by the Board on November 16, 2015.

CLIMATE CHANGE SUPPORT DOCUMENT (August 7, 2018) DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 103 of 754

One of the high-ranked recommendations in the CCAP and the 2011 Evaluation and Appraisal
Report (EAR) was to develop and include a Climate Change Element into the Broward County
Comprehensive Plan to provide for a sustainable environment and to reflect the best available
data and strategies for adapting to future climate change impacts.

B. Service Area

The planning area for the CCE is the geographic extent of Broward County. The regulatory
service area is generally confined to the BMSD; however, some programs that relate to natural
resources, water resources and flood control include a greater geographic scope. In these
cases, a broader planning and regulatory approach is taken. Broward County encourages
municipalities to incorporate these or other climate change policies into their planning and
regulatory framework.

C. Planning Horizon

The CCE uses multiple planning horizons to achieve the goal of a sustainable and climate-
resilient community. The CCAP is meant to be simple and clear to support implementation.
There are two overarching goals for this plan:

1. Mitigate the effects of climate change by reducing GHG emissions by 2% per year by 2020,
ultimately leading to a total 80% reduction by 2050, and

2. Increase the resilience of our community to the effects of climate change.

Most of the policies in the CCE focus on steps that need to be taken in the short-term, with the
County’s long-term trends and needs in mind. The CCE also acts as a framework; one that can
be added to or amended as new data and examples of best practices become available.

DATA AND ANALYSIS REQUIREMENTS

A. Greenhouse Gas (GHG) Emissions

Global warming and climate change are driven by the amount of GHG like carbon dioxide
(CO2) in the atmosphere. Human activities such as the burning of fossil fuels and changing of
land use patterns are increasing GHG concentration, thereby trapping more of the sun’s radiant
heat in the atmosphere and amplifying the natural greenhouse effect. The National
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Oceanographic and Atmospheric Administration (NOAA) reports that atmospheric carbon
dioxide (COy), has risen from about 340 parts per million (ppm) in 1981 to 402 ppm in 2016,
fueling global warming and climate instability. The Intergovernmental Panel on Climate Change
(IPCC) reported in 2007 that the warming of the climate system was unequivocal. That same
year, the U.S. Supreme Court deemed greenhouse gases in the atmosphere a threat to the
public health and welfare of current and future generations and mandated the U.S.
Environmental Protection Agency (EPA) to regulate the emissions of these six gases under the
Clean Air Act: carbon dioxide (CO2), methane (CHa), nitrous oxide (N>O), hydrofluorocarbons
(HFCs), perfluorocarbons (PFCs), and sulfur hexafluoride (SFe).

Broward County, as part of the Southeast Florida Regional Climate Change Compact,
recognizes not only the profound effects GHG has on our global weather and climate
(and our responsibility to reduce our contribution to that trend), but also the unique
vulnerability of our region to the various local impacts resulting from climate change,
many of which we have already begun to experience. In response, Broward and the
other Compact Counties have begun to assess the scope and source of GHG emissions
in our region. A Regional Greenhouse Gas Emissions Inventory was completed in 2011
(Appendix CC-A) which provides a profile of emissions sources across the region and
establishes an emissions baseline for which future studies can compare.

The regional emissions assessment tracked the six internationally recognized
greenhouse gases regulated under the Kyoto Protocol, listed above, for the residential,
commercial, industrial, and transportation sectors. The six gases are measured using
equivalent carbon dioxide units, or eCO,, a commonly used method for comparing
different greenhouse gases in similar terms. This standard is based on the Global
Warming Potential (GWP) of each gas. As shown in the chart below, methane is twenty-
one times more powerful than carbon dioxide in its capacity to trap heat, so one metric
ton of methane emissions is equal to 21 metric tons of eCO,. Converting emissions to
equivalent carbon dioxide units allows for the results to be aggregated and compared
more uniformly across geographical areas or sectors.
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Table CC-1
Global Warming Potential (GWP) of Six Major Greenhouse Gases

Global Warming

Greenhouse Gas Chemical Formula :
Potential

Carbon Dioxide CO2 1
Methane CHq4 21
Nitrous Oxide N>O 310
Hydrofluorocarbons Various 43-11,700
Perfluorocarbons Various 6,500-9,000
Sulfur Hexafluoride SFe 23,900

Source: Southeast Florida Regional Climate Compact — Regional GHG Emissions Inventory

Sector-based analysis was performed as part of the regional inventory, an approach
which provides results that is useful to local governments for policy making and project
management. Emission inventories provide information that can inform and guide local
reduction efforts and serve as a reference point to compare and measure the
effectiveness of these strategies over time.

Figure CC-T
Regional GHG Emissions by Sector 2005 — 2009
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Source: Southeast Florida Regional Climate Compact — Regional GHG Emissions Inventory
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The Regional GHG Emissions Inventory focused on emissions from the built
environment and transportation sectors. Results found that emissions from the
Transportation Sector accounted for 44% of total regional emissions in 2005 and 45%
in 2009. This rate is higher than the national average, suggesting a need for local
reduction strategies to focus on this area. Electricity and natural gas consumption within
the Residential Sector contributed 29% of the Region’s overall emissions in 2005 and
28% in 2009. Strategies to advance renewable energy and improve energy efficiency
and conservation would help to reduce the eCO; emissions contributions from this

sector.
Figure CC-2
Regional GHG Emissions by County
2005 Regional 2009 Regional
Inventory Inventory
Palm
Miami- Beach iami ;:;rc?]
Dade 24% hg:g;" 24%
41% 12%
Broward / Broward
Monroe 339% 32%
29 Monroe
2%

Source: Southeast Florida Regional Climate Compact — Regional GHG Emissions Inventory

Broward County's contributed roughly a third of the regional GHG emissions during the
2005 — 2009 study period. This number is consistent with Broward County’s population
relative to the region: 1.7 of the 5.6 million people in Southeast Florida live in Broward
County. As such, Broward County recognizes its responsibility to assess and mitigate
local contribution to global climate change as part of the regional Compact.
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2. Broward Community Wide GHG Emissions Inventory

In 2016, Broward County set a county-wide greenhouse gas emissions reduction goal
of 10% by 2020 and 80% by 2050, compared to 2007 levels, with a commitment to
regularly monitor and track progress of programs and initiatives that contribute to the
ultimate reaching of these goals. The 2016 Broward County Community Wide
Greenhouse Gas Emissions Inventory (CC-B) provides emission inventories for 2011
through 2014, updates the 2007, 2009 and 2010 baseline inventory, and projects
emissions to 2050. The community-wide inventory analyzes emissions within the
Residential, Commercial, Industrial, Transportation, Waste, and Other sectors.

Figure CC-3
2011-2014 Broward County Community-Wide GHG Emissions Percentage by Sector
Other
Sources

3%

Source: Broward County Community-Wide Greenhouse Gas Emissions by Sector 2011-2014 (2016)
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Table CC-2
2011-2014 Broward County GHG Emission Sectors and Sources
GHG Emission Sector GHG Emission Sources

Residential Buildings Electricity — Florida Power and Light
Natural Gas — TECO People’s Gas
Natural Gas — Florida City Gas
Natural Gas — City of Sunrise

Commercial Buildings Electricity — Florida Power and Light
Natural Gas — TECO People’s Gas
Natural Gas — Florida City Gas
Natural Gas — City of Sunrise

Transportation and Mobile On Road Passenger and Freight Vehicles
Sources Airports (FLL, FXE, HWO, PMP)
Broward County Transit Buses
Broward County Community Buses
Tri-Rail Commuter Rail and Connector Buses
Amtrak Passenger Rail
CSX and Florida East Coast Freight Rail
Off Road Equipment and Mobile Sources
Port Everglades (inventory in development)

Upstream Impacts of Activities  Primary Fuels Used for Electricity Generation
Electricity Transmission and Distribution Losses
Natural Gas Production and Transport
Transportation Fuel Production and Transport

Other Sources Municipal Solid Waste
Industrial Buildings
Wastewater Treatment

Agricultural Livestock
Source: Broward County Community-Wide Greenhouse Gas Emissions Inventory for 2011-2014 (2016)

From 2011 through 2014, the total annual GHG emissions in the community varied
between 24.85 and 25.59 million tonnes of carbon dioxide equivalent (Mt CO,e). Table
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CC-2 summarizes the sectors and sources included in the inventory. In addition, three
sectors not included in previous inventories were analyzed in this inventory: wastewater,
agriculture, and the upstream impacts of energy production, transport and distribution.
Due to the minimal quantity of GHG emissions from solid waste, industrial buildings,
wastewater, and agriculture compared to other major emission sectors, these sectors
were grouped into an “Other Sources” category of GHG emissions.

Figure CC-4
Average Annual Household Consumption Based GHG Emissions in Broward County

Broward County, Florida
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Source: Broward County Community-Wide Greenhouse Gas Emissions Inventory for 2011-2014 (2016)

3. Broward County Government Operations GHG Emissions Inventory

Figure CC-4 shows that the foods, goods, and services consumed by Broward County
households produce almost half of total annual household GHG emissions (45.3%), or
19.8 tonnes of COe. The annual carbon footprint of household food consumption (7.0
t of CO,e) or household goods (6.7 t of COze) was almost equal to the impact of
household electricity use (7.7 t of CO,e). The consumption-based life cycle GHG
emissions shown in Figure CC-4 are primarily determined from a top down approach,
using household spending and econometric models to calculate GHG emissions from
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various economic sectors. The consumption-based emissions shown in this figure
indicate that household consumption in Broward County is responsible for a significantly
larger quantity of GHG emissions than is typically stated in geographic based
inventories. This suggests that a large portion of Broward County household
consumption emissions are “exported” to other areas of the U.S. and internationally. In
addition, local communities should broaden their GHG reduction efforts beyond
buildings and transportation, to address the additional impacts of household
consumption of food, goods, and services.

In FY 201, Broward County’s government operations carbon footprint was 250,255
tonnes eCO». A net reduction of 5,781 tonnes of eCO; emissions from 2010 levels was
achieved as a result of energy efficiency measures and improved operational practices.

The Broward County Climate Change Government Operations Workgroup meets
monthly to identify potential emission reduction actions, propose implementation of
selected actions, and share progress made. In 2011, Broward County government
agencies reported 58 GHG emission reduction measures being employed. A detailed
description of each measure, its cost savings and environmental benefits, are included
in the Broward County Government Operations Climate Change Fourth Annual
Progress Report (Appendix CC-C).

Figure CC-5

Broward County FY2011 Government Operations GHG Emissions by Source

25% Buildings &
Facilities 62,075

2% Streetlights &
Traffic Signals 5,023

1% Solid Waste
Facilities 1,778

21% Airport

Facilities 53,987

Source: Broward County Government Operations Climate Change 4th Annual Progress Report (2012)
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The County’s commitment to reduce GHG emissions is important for several reasons. First
reducing emissions may help to reduce some of the physical risks associated with climate
change impacts, of which, South Florida is already beginning to feel the effects. Employing
GHG reduction measures early on also avoids certain economic risks, as future strategies are
likely to be more drastic (and thus more expensive). Finally, considering projections (such as
future demands on resources, emissions projections, and impact scenarios) in the County's
long-term planning and capital improvement decisions, is imperative in order to guide
community development and protect public and private long-term investments.

. Assessing the County’s Vulnerability to Sea Level Rise

Broward County is home to over 1.9 million people and part of the subtropical region known
as Southeast Florida. With populous coastal communities, porous geology and low
topography, the County is particularly vulnerable to the effects of climate change, especially
sea level rise. Broward County, as a member of the Southeast Florida Regional Climate Change
Compact, has made projecting sea level rise, mapping inundation scenarios, assessing local
vulnerability and responding to shared challenges a high priority.

In October of 2009, Broward County hosted the first Southeast Florida (SE FL) Regional Climate
Leadership Summit. Following the summit's call to action, the four counties of Southeast
Florida (Monroe, Miami-Dade, Broward and Palm Beach) signed the Southeast Florida Regional
Climate Change Compact (Compact) to work cooperatively to address climate concerns in the
region. One of the first things the Compact Counties committed to work on together was
creating a single sea level rise (SLR) projection for the region. Local scientists specializing in the
areas of sea level rise and climate change were invited to participate with Compact Counties
and partnering agency staff in a Regional Climate Change Compact Technical Ad hoc Work
Group (Work Group) to accomplish this task.

Figure CC-6
The Science Supporting Adaptation Planning

Sea Level
Rise
Projection

Inundation Vulnerability Policy

Mapping Analysis Development
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Sea Level Rise Projection

Developing a unified SLR projection for the SE Florida region was the first step to
understanding potential vulnerabilities of the region and provides a basis for adaptation
planning. The Unified Sea Level Rise Projection for Southeast Florida (CC-D) is intended
to be used for planning purposes by the Compacts Counties in order to identify
infrastructure and resources at risk, develop strategies to address this risk and build
climate-resiliency and adaptation capacity into the community.

Figure CC-/
Unified SE Florida Sea Level Rise Projection (2016)
Unified Sea Level Rise Projection /
(Southeast Florida Regional Climate Change Compact, 2015) 5
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Figure CC-7 shows the Unified Sea Level Rise projection for Southeast Florida, which projects the
anticipated range of sea level rise for the region from 1992 to 2100. The projection highlights
three planning horizons.

Figure CC-7: A Unified Sea Level Rise Projection for Southeast Florida (2016). These
projections are references to mean sea level at the Key West tide gauge. The projection
includes three global curves adapted for regional application: the median of the IPCC
AR5 RCP8.5 scenario as the lowest boundary (blue dashed curve), the USACE High
curve as the upper boundary for the short term for use until 2060 (solid blue line), and
the NOAA High curve as the uppermost boundary for medium and long-term use
(orange solid curve). The incorporated table lists the projection values at years 2030,
2060 and 2100. The USACE Intermediate or NOAA Intermediate Low curve is displayed
on the figure for reference (green dashed curve). This scenario would require significant
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reductions in GHG emissions in order to be plausible and does not reflect current
emissions trends.

1. Short term, by 2030, sea level is projected to rise 6 to 10 inches above 1992 mean
sea level,

2. Medium term, by 2060, sea level is projected to rise 14 to 34 inches above 1992
mean sea level,

3. Long term, by 2100, sea level is projected to rise 31 to 81 inches above 1992 mean
sea level.

The titles of the global mean sea level rise curves were retained for simplicity of
referencing source, but the curves have been adjusted from the global projections to
reflect observed local change. The projection consists of the NOAA High Curve, the
USACE High Curve (also known as the NOAA Intermediate-High) and the median of
the IPCC AR5 RCP8.5 scenario, with specific guidance as to how and when they should
be used in planning.

1. The lower boundary of the projection (blue dashed line) can be applied in designing
low risk projects that are easily replaceable with short design lives, are adaptable
and have limited interdependencies with other infrastructure or services.

2. The shaded zone between the PCC AR5 RCP8.5 median curve and the USACE High
is recommended to be generally applied to most projects within a short-term
planning horizon. It reflects what the Work Group projects will be the most likely
range of sea level rise for the remainder of the 21° Century.

3. The upper curve of the projection should be utilized for planning of high risk
projects to be constructed after 2060 or projects which are not easily replaceable or
removable, have a long design life (more than 50 vyears) or are critically
interdependent with other infrastructure or services.
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To ensure the resiliency of current and future infrastructure investments, it is necessary
to modernize many aspects of regional planning and licensing requirements. With the
influence of climate change, and the impacts of sea level rise in particular, it is no longer
prudent to rely solely upon historic and current environmental conditions as the basis
for infrastructure planning, design and permitting.

To further resilience planning in Broward County, in November 2015, the Board
accepted the Updated Regional Sea Level Rise Projection (2015) of the Southeast Florida
Regional Climate Change Compact and directed staff to use the updated projection as
the basis for sea level rise adaptation planning. This action reflected the recognized
vulnerability of both coastal and inland areas to the impacts of rising seas, including
increased coastal flooding, changes in groundwater levels, and reduced capacity of
gravity-dependent storm water systems.

In 2017, the Board directed the Environmental Protection and Growth Management
Department (EPGMD) to develop maps future conditions showing groundwater,
flooding due to sea level rise, and increased rainfall. Using these Future Conditions
maps, infrastructure investments can be designed to be resilient.

The first regulatory map of the series, effective July 01, 2017, is the Future Conditions
Average Wet Season Groundwater Elevation Map (Map CC-1). It constitutes an
important step in formally addressing future flood risk in the design and licensing of
surface water management systems in Broward County, and strengths storm water
permitting requirements for new developments and major redevelopments. The
calculated average groundwater elevation is based on model outputs for the months
of May through October over the period of 2060-2069. The models used are The
Broward County Inundation Model and the Broward County Northern Variable Density
model, both developed in partnership with the United States Geological Survey (USGS).
The future conditions that are modified in the models are both precipitation and sea
level rise. The future precipitation pattern is based on the Center for Ocean-
Atmospheric Prediction Studies (COAPS) downscaled Community Climate System
Model (CCSM) global model and represents an increase of 9.1% rainfall from the base
case of 1990-1999 (53.4 inches/year to 58.2 inches/year). Sea level rise was based on
the United States Army Corps of Engineers (USACE) National Research Council Curve 3
(NRC3) curve which equates to an increase of 26.6 to 33.9 inches to the future period
from 1992 levels.
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The second map of the series, currently being developed, is the Future Conditions 1000
yr Flood Elevation. It recognizes need for progressive building requirements that will
deliver flood protection for the duration of the investment, including under future
climate conditions and changes in sea level. While the FEMA FIRMs will continue to
reflect flood risk under current conditions, it is expected that as these maps are updated
in ensuing years, the flood elevations will again begin to proximate those of the more
forward-looking community flood map. As such, it is fully anticipated that the Broward
County 100-year Flood Elevation Map may undergo future adjustments as trends in sea
level and flood condition warrant.

The Compact Counties, along with the South Florida Water Management District
(SFWMD), the National Oceanographic and Atmospheric Administration (NOAA)
Coastal Services Center, and other experts from local universities and federal partners,
came together in 2011 to form the Southeast Florida Regional Climate Change Compact
Inundation Mapping and Vulnerability Assessment Work Group (work group). The goal
of the work group was to create a regionally-consistent methodology for inundation
mapping and vulnerability analysis suitable for South Florida. Each of the compact
counties used the agreed upon methodology, and layers provided by SFWMD, to map
vulnerability at the one-, two- and three-foot sea level rise scenarios. Results of this
analysis are compiled in the report: Analysis of the Vulnerability of Southeast Florida to
Sea Level Rise (CC-E). The inundation maps below show areas potentially vulnerable
under 1, 2, and 3-ft sea level rise scenarios for Broward County.

In the simplest terms, the inundation maps identify land at elevations below sea level,
or potentially below sea level within a certain timeframe. Based on the Unified Sea Level
Rise Projection, the one-foot SLR scenario could occur from 2040 — 2070, the two-foot
scenario from 2060 — 2115, and the three-foot scenario from 2075 — 2150.

The level of certainty in the tidal surface and elevation data used for the projection is
presented on each map. Areas shaded in pink are considered “more likely” and have a
75-100% certainty of the location having an elevation below sea level at high tide for
the given scenario. Areas shaded in yellow are considered “possibly” inundated and
have a 25-74.9% certainty level. These numbers are important for understanding the
level of confidence achieved by the current data.
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The maps highlight areas located near Broward County’s coastline, tidal waterways and
in the southwest urban core. Inland areas identified as vulnerable are low lying areas
which may be of future concern for storm water management but are less likely to be
affected by sea level rise in the immediate future because, hydrologically, they are not
directly connected to tidal waters.

A more detailed description of the methodologies and results of the vulnerability
analysis are offered in the next section.
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Figure CC-9
Inundation Map for Broward County, One-Foot Sea Level Rise Scenario

Source: Analysis of the Vulnerability of Southeast Florida to Sea Level Rise (2012)
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Figure CC-10
Inundation Map for Broward County, Two-Foot Sea Level Rise Scenario

Source; Analysis of the Vulnerability of Southeast Florida to Sea Level Rise (2012)
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Figure CC-11
Inundation Map for Broward County, Three-Foot Sea Level Rise Scenario
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Source; Analysis of the Vulnerability of Southeast Florida to Sea Level Rise (2012)
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3. Vulnerability Analysis

Each of the four compact counties took the inundation layers created by the SFWMD
(using the commonly agreed to parameters and data sources developed by the work
group) to perform vulnerability analysis for their jurisdiction. The information within the
tables below is derived from the analysis completed by Broward and the Compact
Counties and is intended to be used for planning purposes. The vulnerability analysis is
specifically useful for identifying infrastructure at risk and developing adaptation
strategies to reduce these risks.

1. Property and Land Uses at Risk

Significant vulnerabilities were identified through the analysis. The current taxable value
of property vulnerable in Broward County at the one-foot scenario was $403-828
million. At three-foot sea level rise, properties valued at $6.9-12.1 billion were impacted.
Regionally, the upper estimate of taxable property values vulnerable to sea level rise
ranges from more than $4 billion at the one-foot scenario, to over $31 billion at the
three-foot scenario.

Table CC-3
Analysis of Affected Property Values in Broward County

Level of Inundation Estimated Range of Taxable Value

One-Foot $ 403 — 828 Million
Two-Foot $ 1.8 — 3.8 Billion
Three-Foot $ 6.9 —12.1 Billion

Source: Analysis of the Vulnerability of Southeast Florida to Sea Level Rise (2012)

Under a one-foot sea level rise scenario, 1.3% of the County is impacted with
conservation lands being the major land use type inundated. At the two-foot scenario,
3% of the land is impacted with Electrical Generation Facilities among the top ranked
impacted. At the three-foot scenario, 7% of the total land mass of the County is
impacted including 28% of the agricultural lands and 10% of transit-oriented
development. For the complete list of Future Land Use categories analyzed as part of
the regional vulnerability analysis, see pages 74-76 of Appendix CC-E.
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Table CC-4
Impact of Sea Level Rise on Land Uses, One-Foot

Percent
Total Inundation
Coverage of that
Land Use (acres) (acres) (acres) (acres) Land Use

More Total

Likely Possible Inundation

Conservation Land/
Open Space & 1,172.78 285.86 1,458.64 | 20,703.96 7.0%
Recreation*
Commercial/Industrial** 329.12 185.99 515.11 49,010.83 11%
Residential*** 689.02 461.21 1150.23 140,441.55 0.8%
Utilities /
Transportation™*** 318.76 225.04 543.80 58,968.14 0.9%
Agricultural /
i 9.07 55.57 64.64 44,382.94 0.1%

* - Combination of Conservation — Natural Reservations; Recreation and Open Space; and Commercial Recreation
categories in SE Florida Regional Compact Report, April 2011

** - Combination of Local Activity Center; Regional Activity Center; Employment Center — High; Industrial; Office Park;
Commercial; and Employment Center — Low categories.

*** . Combination of Low-3 Residential; Residential Irreqular Areas; Estate-1 Residential; Low-5 Residential; Low-
Medium-10 Residential; Medium-16 Residential; Medium-High-25 Residential; and High-50 Residential

**+*_ Combination of Electrical Generation Facility; Transportation; Utilities; Transit Oriented Corridor; Right of Way;
Community Facilities; and Transit Oriented Development

vt . Combination of Agricuftural; Rural Estates; and Rural Ranches

Source: Analysis of the Vulnerability of Southeast Florida to Sea Level Rise (2012), as presented in the Broward County Emergency
Management DRAFT Enhanced Local Mitigation Strategy (eLMS) (2012). Coverage of Future Land Use was provided by the Broward
County Planning Council, most recently updated September 28, 2010.

Table CC-5
Impact of Sea Level Rise on Land Uses, Two-Foot

Percent
Total Inundation
Coverage of that
(acres) (acres) (acres) (acres) Land Use

More Total
Likely Possible Inundation

Conservation Land/
Open Space & 1,335.27 777.86 2,113.13 20,703.96 10.2%
Recreation
Commercial/Industrial 1,179.61 709.14 1,888.75 49,010.83 3.9%
Residential 856.77 468.51 1,325.28 140,441.55 0.9%
Utilities / Transportation | 1,304.53 791.65 2,096.18 58,968.14 3.6%
Agricultural / Rural 340.69 348.51 689.20 44,382.94 1.6%

Source: Same as Table CC-4.
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Table CC-6
Impact of Sea Level Rise on Land Uses, Three-Foot
More Total Percent_
ik Possibi R Inundation
ely ossible nundation of that
Land Use (acres) (acres) (acres) Land Use
Conservation Land/
Open Space & 2,783.22 1,371.80 4,155.02 20,703.96 20.1%
Recreation
Commercial/Industrial 3,792.42 2,307.04 6,099.46 49,010.83 12.4%
Residential 2,681.70 1,791.22 4,472.92 140,441.55 3.2%
Utilities / Transportation | 2,259.90 1,057.42 3,317.32 58,968.14 5.6%
Agricultural / Rural 1,489.43 836.72 2,326.15 44,382.94 5.2%

Source: Same as above Table CC-4.

2. Natural Systems at Risk

Almost 80% of the lands affected regionally in the one-foot sea level rise scenario are
conservation lands. Coastal wetlands show the greatest vulnerability. Low lying natural
systems of buttonwood, mangrove, scrub mangrove, herbaceous coastal saline
wetlands and freshwater wetlands are significantly impacted in all three SLR scenarios
mapped through the regional vulnerability analysis. While many of these habitats can
tolerate frequent short-term inundation by salt or brackish water, longer periods of
inundation and deeper submersion levels could cause significant impacts to these
systems.

In Broward, more than 25% of our 4,090 acres of Conservation Lands are at risk of
inundation under the three-foot sea level rise scenario. The habitats with the largest
extent of acres vulnerable to inundation are wetland hardwood forests and vegetative
non-forested wetlands.
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Table CC-7
Natural Areas Vulnerable to Sea Level Rise in Broward County
Total Acres Acres Acres Percent Percent Percent
Habitat Type Acres Inundated Inundated Inundated Inundation Inundation Inundation
at1ft. SLR at2ft. SLR at3ft. SLR at1ft. SLR at2ft. SLR at3ft SLR
Wetland
Hardwood 5,577.71 1,701.19 2,100.76 2,812.20 30.50 37.66 50.42
Forests
Vegetated
Non-Forested 6,341.78 607.94 1,211.92 1,864.77 9.59 19.1 29.40
Wetlands
Upland
Hardwood 3,492 .33 195.63 468.42 91717 5.60 13.41 26.26
Forests
Upland Mixed 1, 17 o, 59.02 176.58 30219 5.04 15.09 25.82
Forests
Herbaceous 1319703 19445 670.25 2,732.86 147 5.08 2071
(Dry Prairie)
Upland Shrub -1, 55 69 2192 83.80 203.52 178 6.80 16.52
and Brushland
Wetland
Coniferous 397.51 - 5.24 7.86 - 132 198
Forests
Upland
Coniferous 425.07 1,36 2.28 3.58 032 0.54 0.84
Forests
Wetland 13139 . i ) ) ) i

Forested Mixed
Source: Analysis of the Vulnerability of Southeast Florida to Sea Level Rise (2012). Land Cover/Habitat Type is represented in acres,
based on spatial data provide by the South Florida Water Management District. Data dated 2004. This table is condensed to only
show the habitat types which represent natural systems.

3. Infrastructure at Risk

Critical infrastructure, such as roadways, power plants, ports and airports, landfills,
hospitals and schools were reviewed as part of the regional vulnerability assessment.
Some physical infrastructure in Broward County is at risk beginning at the one-foot
scenario.

a) Power plants properties in Broward County were found to be vulnerable
under the one-foot SLR scenario.
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b) A percentage of both Port Everglades and the Fort Lauderdale-Hollywood
International Airport (FLL) are at elevations below sea level. Most of these
areas are coastal wetlands, existing storm water management ponds and
ditches.

¢) While railroads were not particularly vulnerable, many roads were; especially
low volume roads and parking areas. The miles of roads vulnerable increased
by a magnitude at each scenario with almost 300 miles of roads inundated
at 3 feet of sea level rise.

d) While no wastewater facility appears to be impacted at the one-foot sea level
rise scenario, the Hollywood and Ferncrest facilities were among the most
vulnerable at the two- and three-foot scenarios.

e) Landfills were primarily impacted in retention or natural areas surrounding
the property.

f)  Only two of 26 hospitals showed any inundation up to two-foot of sea level
rise with no building infrastructure affected.

g) While only one school property was affected and only at the three-foot
scenario, roadways near many school are low lying and may result in access
Issues.

h) Since most emergency shelters are in schools, they were not impacted.

i) Evacuation Routes to and from the barrier islands are vulnerable due to
bridges being inaccessible from local roadway inundation.

J)  Impacts to coastal marinas remain a concern.

4. Water Supply and Drainage Infrastructure at Risk

Climate change will impact the quality and quantity of our water supply, shorten the
lifespan of water and wastewater infrastructure, and exacerbate current drainage and
flood control challenges. Changing precipitation patterns and rates of
evapotranspiration are expected to produce more frequent and severe droughts, while
more intense storm events will tax water management systems. Sea level rise will
compound the effects of these impacts and pose new challenges. Drinking water
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supplies are threatened by saltwater intrusion and increases in groundwater levels
reduce the discharge potential of our water management systems.

Additionally, sea level rise from climate change is threatening the Florida Everglades,
the backbone of our natural resource system. Restoration of the Everglades is critical
for improved delivery and distribution of water flow to meet the future needs of both
the natural and urban environments. Restoration would also increase both the resilience
and adaptability of this freshwater community to climate change issues.

Given these challenges, practical solutions are needed to address the impact of climate
change on our future water supply. The Southeast Florida Regional Climate Change
Action Plan recommends that regionally coordinated research, policies and programs
focus on:

a) finding solutions to consistently maintain high quality and adequate water
supplies for all local communities;

b) strategies to reduce the cost and energy demands of alternative water
supplies;

c) consideration of future conditions with respect to the placement of
infrastructure; and

d) investing in new and upgraded infrastructure to maintain current levels of
drainage and flood control.

Map CC-5, below shows the status of Broward County wells regarding saltwater
intrusion due to potential sea level rise. In this map, high vulnerability structures are
red, medium vulnerability are orange, and low vulnerability are green.
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Figure CC-12
Saltwater Intrusion Line and Saltwater Monitoring Wells in Broward County
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Source: Environmental Protection & Growth Management Department (2014). Saltwater Intrusion Line and Saltwater Monitoring Wells
in Broward County, Broward County Water Resources Fact Book.

C. Other Local Impacts of Global Climate Change

Sea level rise is just one of many possible impacts our community will face because of changing
climate conditions. Changes in temperature and evapotranspiration, rainfall patterns and the
occurrence of extreme weather events are also likely. Impacts are also multi-directional and
interdependent, making predictions highly challenging. For instance, some impacts have
cascading effect, the way sea level rise exacerbates coastal erosion, reduces drainage capacity
(which can cause inland flooding), and accelerates salt water intrusion into our drinking water
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supply. Extreme weather is hard to predict but shifts in the timing and length of seasons is
impacting local wildlife health and food production. Additionally, the frequency of tropical
storms and hurricanes is expected to decrease, but the intensity of these weather events is
predicted to increase. Similarly, while projections for average precipitation vary greatly,
changes in the intensity and timing of rainfall is likely to lead to increased incidents of both

flooding and drought.

Table CC-8

Summary of Climate Risk for Broward County

Low Risk

Tropical Cyclone

Flood

Tornado

Severe Thunderstorm
Hazardous Material Incident
Lightning

Sea Level Rise

Wildfire
Infectious Disease
Terrorism
Drought

Rip Current
Coastal Erosion

Extreme Heat
Mass Migration
Sinkhole/Land Subsidence

Source: Broward County Emergency Management, Enhanced Local Mitigation Strategy (June 2012)
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Broward's numerous natural resources will be impacted by rising sea level, but also from
other climate change impacts, such as increasing temperatures, storm surge, coastal
erosion, and more extreme weather patterns. A brief discussion of the expected impacts
on our coral reefs, beaches, wetlands, and other natural areas is offered below.

Increasing ocean temperatures and acidification are already threatening the largest
coral reef barrier system in the United States. Our coral reefs protect Southeast Florida's
coasts and beaches, are a major tourist attraction, acts as a nursery for many
commercially valuable fish species, and provide habitat for endangered sea turtles. The
reefs also provide an economic benefit to the region on the magnitude of
approximately $1 billion in income, $2.3 billion in sales tax, and 40,000 jobs (Broward
County EAR Major Issues Chapter 3).

The Florida Department of Environmental Protection has estimated that 21.3 of the 24
miles of Broward County’s beaches are critically eroded. According to a 1997 study,
Broward's beaches protect over $4 billion in upland property, structures, and
infrastructure. They also contribute $548 million annually to Broward County's
economy, attract 7.2 million visitors a year, create 17,700 full-time jobs, and add $1.4
billion to County property values. Broward's beaches provide numerous environmental
benefits as well, as the primary nesting grounds for threatened and endangered sea
turtles and important habitat for a number of plant and animal species. Climate change
is expected to affect future coastal erosion rates due to changes in future sea levels and
increased coastal storm intensity.

Two-thirds of Broward County is within the Everglades ecosystem. This natural system
is threatened by changing climate which will allow increasing success of exotic floral and
faunal species such as Maleleuca and the Burmese Python. Changing temperatures are
causing migrating species and their food supply to shift out of phase. An increase in
wildfires and droughts are predicted and habitat regions are expected to shift to the
north as temperatures climb.
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Figure CC-13
1990 Hardiness Zones vs. 2006 Hardiness Zones vs. 2012 Hardiness Zones
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Source: Arbor Day Foundation http://www.arborday.org/media/map change.cfm
Comparing 1990 USDA hardiness zones, 2006 arborday.org hardiness zones and 2012 USDA hardiness zones illustrates the trend of
plant regimes shifting north due to a warming climate.

Climate change will cause habitat evolution and species succession. Broward County
will need adaptive management approaches to address these impacts. Adaptive
management approaches for natural systems and green infrastructure will be needed

CLIMATE CHANGE SUPPORT DOCUMENT (August 7, 2018) DRAFT

Broward County Board of County Commissioners


http://www.arborday.org/media/map_change.cfm
http:arborday.org

Exhibit 4
Page 131 of 754

in the future to deal with habitat evolution, species succession and other resulting issues
from a changing climate.

The Green Infrastructure Map Series was developed to support planning and
coordination regarding the enhancement of resources within Broward County. Each
map in the series can be used separately or as a group to measure and compare

environmental and green infrastructure markers. The maps engage policy makers and
program managers to help identify focus areas and opportunities for collaborative
programming, and guide policy and planning.

The map series allows for a visual display of information from solar installations, light at
night pollution, water reuse capacity, and food deserts to more traditional aspects of
green infrastructure such as urban forests, natural lands, and coastal dunes.

Climate instability is currently being experienced around the globe. In 2010-2011, the
northeast United States experienced one of the snowiest winters on record. South
Florida has seen record rainfalls as well as record droughts in the past few years.
Average global temperatures in April 2016 were the highest temperature departure for
April since global records began in 1880. Overall, 13 of the 15 highest monthly
temperature departures in the record have all occurred since February 2015.

According to the 2012 Enhanced Local Mitigation Strategy for Broward County, extreme
heat presents a significant life and safety threat to Broward County’s population.

"Extreme heat is defined as temperatures that hover 10 degrees or more above the
average high temperature for the region and that last for an extended period of time.
Health risks from extreme heat include heat cramps, heat fainting, heat exhaustion,
and heat stroke. According to the National Weather Service, heat is the leading
weather-related killer in the United States and during the ten-year period between 1993
and 2002 killed more people than lightning, tornadoes, floods, and hurricanes
combined. The elderly and the ill are most at-risk, along with those who exercise
outdoors in hot, humid weather.”

Map CC-7 show high heat days, where temperatures exceed 90°F. During the 1960s
and 70s, Broward County averaged 60-90 high heat days per year. However, by the
end of this century, projections show there will be 165-80 high heat days. Much of the
southern United States is projected to have more than twice as many days per year
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above 90°F by the end of this century. According to the projection by the U.S. Global
Change Research Program, South Florida will gradually shift from an average of 60 days
a year when the thermometer exceeded 90°F to nearly 180 days of +90°F by the end
of the century.

Figure CC-14
Number of Days with High Exceeding 90°F
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Source: U.S. Global Change Research Program, Global Climate Change Impacts in the United States, 2009 Report.

Broward County has a large number of seniors who are particularly susceptible to the
effects of extreme heat. While most studies have focused on the impacts of isolated
extreme heat events, such as large-scale urban power loss following a hurricane or
tropical storm, the effects of more chronic long-term temperature trends on public
health have yet to be studied in full. Impacts to natural systems, water quality, food
systems, vulnerable populations (as well as youth and users of alternative forms of
transportation and pedestrian ways), and other potential impacts of rising sea and land
temperatures need to be assessed as changes in local temperature trends occur.

The connection between public health and climate change planning is becoming
clearer. Climate change impacts relating to the social sphere include the spread of
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vector-borne diseases, extreme and prolonged heat waves, air pollution, wildfires, and
resource scarcity. Beyond the prevention of disease, the public health arena can be a
key player in making progress towards reducing these vulnerabilities and making our
community more climate resilient.

Planning more walkable/pedestrian friendly communities helps to reduce Vehicle Miles
Travelled (VMT), which reduces GHG emissions and air pollution, gets people outside
and more active, and improves community vitality and health. Reducing health
disparities among the poor and typically marginalized populations will improve the
entire community’s ability to fight against vector-borne illnesses, which may spread at
higher rates through new climate regimes and increased human migration around the
globe. Promoting local agriculture reduces the carbon footprint of our food because
distribution distances are reduced, but also improves our ability to manage local food
supply as energy and water demands shift with a changing climate, a term known as
food security.

Climate change affects emergency management. One of the Technical Advisory
Committees (TACs) for the Broward County Emergency Management Division’s Long-
Term Recovery and Redevelopment Strategy (LTRRS) is tasked to consider
Environmental Preservation and Climate Change Adaptation. The TAC recognizes the
numerous ecological services our region’s ecosystems provide to our residents, visitors,
and business community, and considers environmental restoration critical to restoring
the quality of life and economic livelihood of the County after a disaster.

Additionally, the Broward County 2012 Enhanced Local Mitigation Strategy (eLMS)
includes a new subsection on climate change and sea level rise in the Risk Assessment
chapter, and utilizes wind, flood, and sea level rise hazard risk information in a new
Economic Vulnerability chapter. Analysis concludes that the County is likely to continue
to be vulnerable to sea level rise, with the level of impacts being moderate to severe.

Besides the addition of sea level rise/climate change as a hazard, the Enhanced LMS
has made the following connections and commitments to link emergency management
and planning or climate change:

1. Takes into consideration the effects of climate change on other risks evaluated, such
as future flood conditions, drought, wildfire, coastal erosion, storm surge and
hurricane wind speeds;
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2. Supports the Climate Change Government Operations Group on 16 actions that
overlap with hazard mitigation from the 2010 Climate Change Action Plan;

3. Commits to reinforce the Climate Change Task Force’s Adaptation Action Areas for
long term planning; and

4. Incorporates consideration of sea level rise and climate change in criteria used in
the Loss Estimation Tool (LET), which helps measure cost-effectiveness and screen
potential mitigation projects for FEMA mitigation programs.

The eLMS is an example of how the County is working to integrate hazard mitigation
into comprehensive planning and capital improvement planning. The County’s
Emergency Management Division, Risk Management Division and Government
Operations Climate Change group are working collaboratively to better include hazard
mitigation into annual decisions about county growth, investment and redevelopment.
Climate change adaptation planning is an inherent part of that very discussion, as long-
term recovery and community resiliency have similar goals and are often seen as two
sides of the same coin.

D. Response Options: Mitigation and Adaptation

Prudent public and private investments today will reduce future costs and risks. Mitigation to
reduce GHG emissions is important because:

e it reduces physical risks associated with climate change,
e it avoids higher costs and economic risks in the future, and
e it promotes investment in resilient capital improvements.

Unfortunately, climate change impacts, especially sea level rise, are already occurring in our
County, making adaptation efforts also necessary. Critical public infrastructure including
beaches, roadways and especially storm water drainage treatment and conveyance systems
have already begun to show vulnerabilities to the current rate of rise of sea level, extreme
rainfall and seasonal high tides. Coastal communities have begun to seek infrastructure
improvements to address mounting drainage concerns. The predicted accelerated rate of sea
level rise will further exacerbate the impact of saltwater intrusion on our source of drinking
water and on coastal habitats. Climate-related challenges currently exist suggesting action to
address these issues is needed today. (CCAP)

The County has invested in developing the research tools and multi-jurisdictional partnerships
needed to develop and harness best available science for the basis of sound climate change
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strategies, policies and programs. Greenhouse gas emissions inventories tell us which sectors
and activities have the greatest local contribution to global warming, and assist in tracking the
effectiveness of emissions reduction strategies. Sea level rise projections help us to envision
our community’s future, in order to make informed long-term land use decisions. Vulnerability
analysis is especially crucial in identifying areas of particular concern where adaptation
measures need to be considered in order to protect residents, public and private investments,
and our shared natural resources. Areas identified as having increased vulnerability should be
prioritized for capital improvements and progressive policies that provide both short-term
long-term benefits. These tools cannot tell us where to strike the balance between providing
protection today and building climate resilience for tomorrow. What it can do is provide
critically needed information, science based on best available data and local realities. This
information serves as the basis for the creation of sound and multi-beneficial policies that
reduce our contribution to global warming, reduce current vulnerability and risk, and prepare
our community for projected impacts.

The State has also provided guidance on climate change planning and has provided for a new
tool in the adaptation planning toolbox. Last year, the Florida Legislature amended state law,
through Senate Bill CS/SB 1122, to provide for a definition of Adaptation Action Areas (AAA) as
an optional component of Local Comprehensive Plans for those low-lying coastal zones that
are experiencing coastal flooding due to extreme high tides and storm surge, and which are
more vulnerable to the impacts of rising sea level. It further specifies that local governments
which adopt an AAA designation may consider policies within the Local Comprehensive Plan
to improve resilience to coastal flooding resulting from high-tide events, storm surge, flash
floods, storm water runoff, and related impacts of sea level rise. Subsequent to state legislative
action, the concept of AAA designations moved to the federal level and members of Congress
have since requested the definition of AAA in federal law to provide for appropriations for
adaptation planning and infrastructure needs in designated areas.

IMPLEMENTATION
A. Authority

Article | of Broward County’s Charter, Section 1.04 (P), Environmental Statement, describes
Broward County Government's duty to enact policies which protect citizens’ rights to a
sustainable environment while encouraging a stewardship of natural resources, as approved
by the voters on November 4, 2008.
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In 2007 the Board adopted Resolution 2007-391 to reduce GHG emissions in Broward County
and to support the U.S. Mayors’ Climate Protection Agreement. In 2008 the Board passed
Resolution 2008-442 to create the Broward County Climate Change Task Force (Task Force) to
develop and advise on the implementation of strategies to mitigate the causes and adapt to
the consequences of climate change. On May 4, 2010 the Board approved the 126
recommendations developed by the Task Force, detailed in the Broward County Climate
Change Action Plan — Addressing our Changing Climate (CCAP) (Appendix CC-F) and
authorized implementation of the plan to the extent possible.

Many of the policies in the Climate Change Element are rooted in the recommendations
provided by the Task Force and approved for implementation by the Board. One of the high-
ranked recommendations in the CCAP was to develop and include a Climate Change Element
into the County Comprehensive Plan to provide for a sustainable environment and to reflect
the best available data and strategies for adapting to future climate change impacts.

. Programs

This section describes some of the programs and initiatives Broward County and its municipal,
regional, state and federal partners will utilize to implement the goals, objectives and policies
presented in this Element. While some of the policies will require the creation of new initiatives
and partnerships, many of the policies refer to existing programs and efforts which have, or
have the potential to, make significant progress towards the goals of a sustainable and climate
resilient community. As they relate to the recommendations in the Broward County Climate
Change Action Plan, the Broward County Climate Change Task Force will track progress and
provide guidance on the implementation of the policies put forth in this Element.

Broward County Environmental Planning and Community Resilience Division (EPCRD)

Responsible for ensuring the protection, preservation, and enhancement of Broward County’s
diverse natural resources and dependent ecosystems through coordinated management
efforts, planning, monitoring, project implementation, and outreach activities. These efforts are
administered through the Division’s five program areas:

Coordinates county-wide water quality initiatives and water resource management
activities.  Planning efforts consider multiple challenges, including future water
availability, ocean outfall legislation, and climate change impacts such as increased
saltwater intrusion and increased risk of flooding. Outreach and education is advanced
through the Broward Water Conservation and Incentives Program, NatureScape
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Irrigation Service, and NatureScape Broward programs. Advanced hydrologic modeling
and research is used to analyze future conditions, guide development of alternative
water supplies, and help identify climate change adaptation strategies.

Responsible for coral reef management, beach erosion control, and the protection of
sea turtles

and manatees. Preservation of our coral reefs and marine ecosystems are heavily
dependent on the adaptive capacity of these systems to climate change. With coral
populations already compromised by the influences of pollution and disease, marine
resources managers are tasked with the challenge of identifying and implementing
strategies for reducing these stressors and increasing ecosystem resiliency to the
additional pressures from climate change, such as increasing ocean temperatures and
ocean acidification.

The Beach Program is responsible for restoring and maintaining the County's publicly-
accessible beaches to provide adequate storm protection, sea turtle nesting habitat,
and recreational opportunities. Beach management efforts are also challenged by the
effects of climate change. Rising sea level and more intense tropical events will enhance
the rate of additional beach erosion and likely necessitate more frequent beach
nourishment projects. Recognizing the importance of the County’s beaches to
protecting coastal infrastructure, Broward County has committed to maintaining its
beaches as an important climate adaptation strategy.

Ensures compliance with land management plans and grant agreements supporting the
"Partners in Preservation” and “Parks for People” programs. Natural lands and green
spaces purchased through the most recent Land Preservation Bond Program reflect a
$200 million investment in green infrastructure. Although the total monetary value is
not known, Broward's publicly- and privately-owned landscaping is an important part
of our urban forest, providing natural and quality of life benefits relating to community
health, maintaining and improving property values, storm water management,
windstorm impact mitigation, reduction of heat island effects, shading to reduce energy
use, carbon sequestration, support of migratory birds and other natural and wildlife
benefits. A recently completed Natural Lands Inventory will aid urban reforestation
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efforts and the identification and prioritization of sites for additional ecological
enhancement.

Plays a central role in addressing climate change in Broward as part of the County's
commitment to build climate resiliency into local programs and long-term plans.

Since 2008, the Energy and Sustainability Program within EPCRD has substantially
advanced the County’s climate mitigation and adaptation goals by:

1. Leveraging Energy Efficiency and Conservation Block Grant (EECBG) funds,

2. Tracking progress on the implementation of the County's Climate Change Action
Plan (CCAP),

3. Advancing various aspects of the Southeast Florida Regional Climate Change
Compact (Compact), and

4. Coordinating activities with local, national and international institutions for the
creation of best available information for adaptation planning and decision-making.
This broad collaboration encourages the pooling of resources and expertise in
pursuing effective climate change strategies.

In 2013, Broward County participated in a year-long Pilot Program to test the new
national rating system for sustainability called STAR (Sustainability Tools for Assessing
and Rating communities). Reporting over 500 initiatives throughout the community,
Broward County successfully became the first 4-STAR Rated County in the Country on
Feb 11, 2014. STAR has broadened how we view sustainability in Broward to include all
aspects of the community well-being, economy, and environment. After the
assessment, the County highlighted Light in the Community: reducing light pollution
and light trespass in STAR's Built Environment Goal Area as one of seven critical areas
for focused attention and improvement.

The Natural Night Sky Initiative was created to develop standards and practices to
effectively, efficiently, responsibly illuminate Broward County. By adopting best practices
for illumination, Broward County ensures that lighting enhances safety, is efficient, and
reduces light pollution through standardized policies and codes.

Light pollution wastes an astonishing amount of energy, thereby wasting taxpayer
money and exacerbating our contribution to climate change. More than one-third of
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all outdoor lighting in the U.S. is wasted by poorly aimed or unshielded outdoor lighting,
which equate to $3.3 billion of energy lost to sky glow each year, and the release of an
extra 21 million tons of carbon dioxide per year (which would require the planting of
875 million trees annually to mitigate). Smart lighting, on the other hand, increases
safety for drivers and pedestrians by reducing hazardous glare and increasing visibility,
ultimately creating the most comfortable and safe spaces for our community.

In fact, all plants and animals depend on Earth’s daily cycle of light and dark rhythm to
govern life-sustaining behaviors such as reproduction, nourishment, sleep and
protection from predators. In this way, light pollution is negatively impacting the health
and resilience of our wetland habitats, sea turtles nesting and hatchling success,
migratory birds, insects, pollinators, and other wildlife.

In 2015 Broward's Environmental Planning and Community Resilience Division began
educating the public on light pollution and create spaces to dialogue with local
planners, architects, recreation managers, and others on the benefits of reducing
excessive or misplaced light. Support for Night Friendly Lighting policies and standards
is documented in the 2015 Municipal Green Initiatives Survey and has been
demonstrated by municipal and community involvement in a multiple Sustainability
Stewards events and workshops since 2015.

In 2016, Light at Night was included in the Broward County Green Infrastructure Map
Series, a project which won a 2016 NACo Achievement Award.

In 2017, a Sky Quality Monitoring Program was launched, installing Sky Quality Meters
at parks, libraries, and other county-owned facilities throughout the community, to
access Broward County’s night sky quality and measure progress in reducing light
pollution over time. Most recently, on October 11th, the Sustainability Stewards of
Broward meet at Fern Forest to choose locations for the remaining sky quality meters,
compare municipal lighting codes, and identify best practices for utilization community-
wide.

Broward County’'s energy and sustainability initiatives and regional approach to climate
mitigation and adaptation planning have received national recognition and accolades
for innovative and forward-thinking approaches to addressing South Florida's
vulnerability to climate change.

CLIMATE CHANGE SUPPORT DOCUMENT DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 140 of 754

5. Environmental Monitoring

The Environmental Monitoring Laboratory provides program managers with data
needed to formulate management decisions and policy recommendations and
supports the County's regulatory programs and enforcement activities. The
environmental laboratory collects, maintains, and interprets data from our coastal,
marine and freshwater systems for the purpose of informing program staff, influencing
policy, and assessing the effectiveness of program efforts.  Groundwater wells
monitored by the laboratory complete a regional data set and serve to document
migration of the saltwater front in the Biscayne Aquifer. This data is critical in modeling
response of this front to changing environmental and operational influences, including
sea level rise, changing precipitation patterns and rates of evapotranspiration, wellfield
modifications, and water management operations. The County’s environmental
laboratory could also provide the necessary agency participation and support for the
establishment of a regional Vital Signs Monitoring Network, as recommended in this
Broward County Climate Change Element and in the Southeast Florida Regional Climate
Change Compact Action Plan. The goal of this monitoring network would be to identify
and track the basic physical indicators of climate change specific to natural systems and
the urban environment as regionally consistent documentation of long-term climate
changes with relevance across Southeast Florida.

Other Broward County Programs and Collaborative Initiatives which
may be useful in the implementation of the Climate Change Element

1. Advanced Hydrologic Modeling with USGS

In specific support of the County’s climate adaptation planning efforts, EPCRD has
secured cost share support from the U.S. Geological Survey (USGS) to develop a
climate/storm water vulnerability model that will provide a comprehensive assessment
of the climate related impacts of sea level rise and increased intensity of storms on water
management infrastructure and practices in coastal and inland Broward County. As part
of this 4-year project, the County’s integrated surface and groundwater model will be
coupled with variable density flow and transport models and down-scaled climate
models to evaluate the projected impacts of climate change to vulnerable coastal and
inland areas to identify and test various adaptation strategies necessary to maintain
current levels of flood protection. The results of this project are expected to guide future
adaptation strategies and investments in infrastructure recognized to enhance the
resiliency of the Broward community to climate change.
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The Southeast Florida Regional Climate Change Compact represents a joint
commitment of Broward, Miami-Dade, Palm Beach and Monroe Counties to work
collaboratively to address the regional challenges and threats associated with global
climate change. The Compact was ratified in January 2010 after its introduction at the
2009 Southeast Florida Climate Leadership Summit, coordinated by EPCRD and hosted
by Broward County. The Compact commits the Counties to work on federal and state
climate policies and joint advocacy in Tallahassee and Washington, DC on climate
policies related to the shared challenges of climate change. Accomplishments include
a regional GHG emissions inventory, a unified sea level rise projection for the region,
development of regionally-consistent methodologies for inundation mapping and
vulnerability assessment, joint policy positions on climate change and the development
of a Regional Climate Change Action Plan (Appendix CC-G).

The Broward County Climate Change Government Operations Workgroup focuses on
identifying opportunities across Broward County agencies to reduce carbon emissions
from County government activities. The Workgroup includes representatives from many
County agencies, organized into committees in the areas of buildings/infrastructure,
waste, transportation, natural systems and policies. Initial activities included review of
government operations in the context of carbon emissions, setting of an emissions
reduction goal and development of a baseline governmental greenhouse gas emissions
inventory. The Workgroup Steering Committee meets monthly to identify potential
emission reduction actions, propose implementation of selected actions and share
progress made.

Since 2007, Broward County has partnered with the School Board of Broward County
to actively promote water conservation and environmental stewardship through the
County’s NatureScape program. Today, more than 40% of Broward's schools are
Certified Schoolyard Habitats, over 25% of the student body is active in outdoor
learning, and 110 teachers have completed Habitat Steward Training and are
implementing environmental curriculum with their students. Teachers and students also
take the "Earth Hero Pledge”, were they learn about waste reduction and recycling,
water conservation and the use of native plants, energy conservation and the
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connection with climate change, land stewardship, walking and biking and other ways
to positively impact their environment.

Beyond the numerous benefits of education, the partnership has also made significant
physical progress on making the schools’ properties more sustainable. Thirty-five
learning gardens have been created on middle school campuses, which contributed to
the School District recently achieving certification as the largest certified school district
in the nation by the National Wildlife Federation. The program has also helped save
over 166 million gallons of water on school properties though irrigation assessments,
and plants approximately 700 native trees and shrubs at middle schools every year.

Funded through a grant from the US Department of Housing & Urban Development's
Sustainable Communities Initiative, the Partnership is a collaboration of more than 200
public, private, and civic stakeholders from the Southeast Florida 7 county region
(Monroe, Miami-Dade, Broward, Palm Beach, Martin, St. Lucie and Indian River).
Spearheaded by the South Florida and Treasure Coast Regional Planning Councils, the
Partnership has united to leverage resources and coordinate strategic long-term
planning to drive competitiveness and prosperity for the region. A plan called Seven50
("seven counties, 50 years”) is being developed to help ensure socially inclusive
communities, a vibrant and resilient economy, and stewardship of our fragile ecosystem.
The plan will aim to improve the quality of life for the over six million residents in the
seven-county region by developing strategies for: greater opportunities for sustained
job creation, access to affordable housing, a better menu of transportation options, and
more people-friendly, environmentally-friendly places to live. The plan is intended to
be a blueprint for growing a more prosperous, more desirable Southeast Florida during
the next 50 years and beyond.

The creation of a sustainable, climate resilient community takes many hands. In truth,
almost every governmental agency, municipality, business, and resident will play a role.
GHG emissions do not stay within jurisdictional boundaries. Neither do climate change
impacts. Our community will have to work together in order to create the economically
and environmentally resilient future we envision through this Element.

While it is impossible and impractical to list every potential partner in this endeavor,
below is a list of some of the agencies expected to take a major role in helping to move
the goals and objectives of this Element forward.
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Broward County:

Environmental Protection and Growth Management Department
Transportation Department

Public Works Department

Aviation Department

Port Everglades Department

Parks and Recreation Division

School Board of Broward County

Broward County Water Advisory Board

O 0 N o U A W~

Broward Metropolitan Planning Organization

—
(&)

. Broward County’s 31 municipalities

—
—

. Broward Municipal Services District

Regional Agencies:

1. The South Florida Water Management District

2. The South Florida Regional Planning Agency

3. South Florida Regional Transportation Authority

4. The Southeast Florida Regional Partnership (Seven50)

State and Federal Partners:

Florida Department of Environmental Protection
United States Geological Survey

Florida Department of Transportation

Florida Department of Economic Opportunity
Florida Division of Emergency Management
National Oceanic and Atmospheric Administration
U.S. Department of Energy

N o s W N

U.S. Army Corps of Engineers

Other

1. Local institutions of higher learning (FAU, FIU, Nova, BC, UM)
2. Public Health Agencies
3. Professional and not-for profit organizations (SGP, USGBC, BAPA, CLEO)
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APPENDICES

Appendix CC-A

Southeast Regional Climate Change Compact Regional Greenhouse Gas Emissions
Inventory

207

Southeast Florida Regional

Climate Compact

Regional Greenhouse Gas Emissions Inventory
Baseline Period: 2005 - 2009

Produced by the Regional Compact

GHG Inventory Working Group

November 2011

Appendix CC-A can be found by clicking the hyperlink:
Southeast Florida Regional Climate Compact
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Appendix CC-B
Broward County Communitywide Greenhouse Gas Emissions Inventory

2016

2011-2014

Broward County Communitywide

Greenhouse Gas Emissions Inventory

BRWARD

R I DA

Ermvecamensyl Plasming & Commumity Reslience Divisicn
luly 2016

Courtesy of Environmental Planning & Community Resilience Division, Appendix CC-B can be found
by clicking on the hyperlink: Broward County Communitywide Greenhouse Gas Emissions Inventory
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Broward County Government Operations Climate Change 4" Annual Progress Report

2012

May 71,2012
Introduction

On June 24, 2006, the Broward Courty
Board of County Commissicners
Board) accepted the Broward

Courty Government Operabions
Climate Change Report. The

Report ammmanzed sarly voluntary
greenhouse gas (GHA) reduction
Fons implemented b;!ha County
from 1957 through 2007, and
reiterited the Courty’s GHG emiswon
reduction goal of 7 percent below
1997 levels by 2015. On June 9, 2009,
Jure 15, 2010, and May 13, 20171,

the Board acdepted subsequent
Givamment Operatons Progress
Reportsthat desathed GHG raduction
¥0ns Beoward Courty Govemmeant
implemanted during 2008, 2009, and
2010 respecuvely. Broward Courty
government agenaes exceeded annud
reduction godls aach of thase years.

InFY2071 Dxobed 2000 - Seplember X011}
B (ountygowrmued ape s hirad
aret maionof 5, B wenesaf G
amigions fom MO0 kel T sequmabt
ke 3mRl i emipsions fiom 1,114
pasngn b,

Thes fourth annual progress report,
davelopad by the Browsrd County
Qimate Changs Workgroup
(Weekgroup) describes measires
Bz owand County Goverrmant
implemerted dueing FY2011, and
progresstowand adweving the GHG
reduction goal.

Greerioie gaiesl

of o3 QUar L e aons fom the

+
combiszanaf 112 gators ofgaxodine

B owaed County Goverrment
operations FY2011 cabonfodtprint
15 250.255 tonnes &0, Frgure 1),
Tomest the exablishad 2015 GG
amisdon reductiontarget of 222050
tonnts, Broward County govemment
must reduce 8n sddmons! 28,156
tonne< ¢CO, from 2001 ernission levels
(Figure ), page 2). This represert<an
average annusl reduction of 7,039
tonnes.

BROWARD COUNTY
GOVERNMEN :

oy

2011 Highlights

Broweard Courty governmart 3gencies
reported 58 GHG emission reducion
measnres inFY2011; 10morethanthe
previous year. A detaded desaription of
the measures, Cost savings, envircomentd
benefity, and readts are mcludedin

this repcets APPENDIX The estimated
GHG emissions redudtion from the ten
quantifiad messuras totals 3,026 tonnes
L0, whichresulted in an estimated
anrud cod saving of $555,160. The
following we afew highlights of sigrificant
mesures implernented:

Heating Ventilation and Air
Conditisning (HVAC) Chiller
Rephacements at North Mass Transitand
Cantral Homaelass Assistance Center:
The electricity use prior to the HVAC
upgrades was 988 344 KWh and after, ot
decressed to 869 743 MWH a difference of
118,601 KWh arnually. Tht s equivalant
to 71 tennas «CO, 3nd an annual Cost
swvings of 51 l,wS,

Minkhybrid Engineered Machined
Products (EMP) Rateofits on BCT
buses: The Tranot Dission retrofitted
mechanicallyhydrauically driven coolng
SySTam COmponerts on 47 county buses
with dectnclly powered devices in
order to achieve fuel san and reduce
GHG emiswore EMP otrofits reduce the
horsepower draw on the engine, thus
impreve fual acondmy by a minmum of
5 percant, Collactively, the units reduced
¢CO, emissions by 4% tonnes, 3 cont
savings of $170511

Racycling in County Facilties: Dunng
FY2011, approxamately 1 469 tons of

office paper magRines, newspapers, file
fodders, cardboard, andfood and bevarage
containers ware recycled in County

administrative fackties, induding

he asport connection certe, and
parks, By reqyding these matesn s,
the Courty savad more than $143399
through gvcided disposal, This
represerts 3 GHG reduction of 4,731
tonnes which s equivalent to the
amssions of 30,381 gallors of
gasoline consumed,

A Word on Greenhouse

Gases

Burring of fossd fuelsisthe primary
source of GHG emissions A key
elemere of any GHG reduction
program 1 the quantification of GHG
MISSIons and redudtion measu e,
Theirternations Council for Locel
Enviconmert sl Initisthies 2000 CQasn
Air Qi ate Protection oftware was
used to caloutse the GHG genarated
by energy wse, fuel use, and solid
wirte FY2011 GHG emissions

from Broward County Government
oparaiont an shown below

Browvwsed County s Govarren ant
operdons FY2011 carbon tootprnt s
250,255 tormwes nCO? anet reduction
of 5,781 tonnes ¢CO, compred to
FY2010. Appeaxcunately 74 percert
of the amissi<ns are genr Red by
elactricny use 3t Port Everglades,

the Fort Lauderdal e-Hollywood
Incematicng Auport, Wastewatar
Serw ces, Strewthghis and other
Countty tackbes, anet decrease of
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Appendix CC-D
Unified Sea Level Rise Projection for Southeast Florida

2015

UNIFIED
SEA LEVEL RISE

PROJECTION

SOUTHEAST FLORIDA

October 2015
Prepared by the

Sea Level Rise Work Group

Appendix CC-D can be found by clicking the hyperlink:

Unified Sea Level Rise Projection for Southeast Florida
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Appendix CC-E
Analysis of the Vulnerability of Southeast Florida to Sea Level Rise

2012

Analysis of the Vulnerability of
Southeast Florida to

Sea Level Rise

Southeast Florida Regional Climate Change Compact
Inundation Mapping and Vulnerability Assessment
Work Group

August 2012

o Yo 0\

p

SOUTHEAST FLORIDA

REGIONAL COMPACT

SI.IMA'I'E
HANGE

Appendix CC-E can be found by clicking the hyperlink:

Analysis of Vulnerability of Southeast Florida to Sea Level Rise
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Appendix CC-F
Regional Climate Action Plan 2.0

2017

Southeast Florida Regional Climate Change Compact:
Regional Climate Action Plan 2.0

Appendix CC-F can be found by clicking the hyperlink: Regional Climate Action Plan 2.0
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Appendix CC-G
Broward County Climate Change Action Plan

2015

Appendix CC-G can be found by clicking the hyperlink: Broward County Climate Action Plan
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Beach — means the zone of unconsolidated material that extends landward from the mean low
water line to the place where there is marked change in material or physiographic form, or to line
of permanent vegetation, usually the affective limit of storm waves. “Beach,” as used in the coastal
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management element requirements, is limited to oceanic and estuarine shorelines (Broward
County Land Use Plan, 2017).

Beach Nourishment and Renourishment — The systematic augmentation by artificial means of the
linear width and/or elevation of the beach exposed above the high tide line. Nourishment suggests
the first augmentation project; Renourishment suggests maintenance projects thereafter (Section
161.021, Florida Statutes).

Coastal Planning Area — An area that encompasses all of the following: water and submerged
lands of oceanic water bodies or estuarine water bodies; shorelines adjacent to oceanic waters or
estuaries; coastal barriers; living marine resources; marine wetlands; water-dependent or water
related facilities on oceanic or estuarine waters; or public access facilities to oceanic beaches or
estuarine shorelines; and all lands adjacent to such occurrences where development activities
would impact the integrity or the quality of the above (FEMA).

In Broward County, the Coastal Planning Area is the land and water eastward of the westward
right-of-way of U.S. 1.

Coastal Construction Control Line (CCCL) — means the line established by the Florida Department
of Natural Resources after a determination, through comprehensive engineering study and
topographic survey, that the establishment of such control line is necessary for the protection of
upland properties and the control of beach erosion, pursuant to Section 161.053, Florida Statutes
(Broward County Land Use Plan, 2017).

Coastal High Hazard Area — An area of special flood hazard extending from offshore to the inland
limit of a primary frontal dune along an open coast and any other area subject to high velocity
wave action from storms or seismic sources (FEMA)

The evacuation zone for a category 1 hurricane as established in the regional hurricane evacuation
study applicable to the local government. Broward County has identified its Coastal High Hazard
Area as the land and water eastward of the Atlantic Intracoastal Waterway to the Atlantic Ocean.
Map WM-7 of the BrowardNEXT map series illustrates the Coastal High Hazard Area as Evacuation
Zone A.

Coastal or Shore Protection Structures — Shore-hardening structures, such as seawalls, bulkheads,
revetments, or rubble mound structures which are intended to protect other structures from wave
and hydrodynamic forces, or erosion control structures, which are intended to prevent erosion,
such as groins, breakwaters, and aggregates of materials other than natural beach sand used for
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beach or shoreline protection and other structures which are intended to prevent erosion or
protect other structures form wave and hydrodynamic forces including beach and dune restoration
(EPD, BRD).

Dune — A mound, bluff or ridge of unconsolidated sediment, usually sand-sized sediment, lying
upland of the beach and deposited by any natural or artificial mechanism, which may be bare or
covered with vegetation and is subject to fluctuations in configuration and location. Types of dunes
include:

a) “Primary dune” is a significant dune which has sufficient alongshore continuity to offer
protective value to upland property. The primary dune may be separated from the frontal
dune by an interdunal trough; however, the primary dune may be considered the frontal
dune if located immediately landward of the beach.

b) “Reconstructed dune” is a man-made dune feature that has a sand filled geotextile
container as its core that is continuously covered with a minimum of three feet of sand,
meets the specific design and siting criteria of this chapter, is contoured to minimize erosive
effects, and is vegetated with native beach-dune plants.

c) “Significant dune” is a dune that has sufficient height and configuration or vegetation to
offer a level of protection to the beach-dune system (62B-56.020 (16) FAC).

crosion — The wearing away of land or the removal of consolidated or unconsolidated material
from the beach-dune system by wind, water, or wave action. Erosion includes:

a) Landward horizontal movement of the line of mean high water or beach-dune system
profile; and,

b) Vertical lowering or volumetric loss of sediment from the beach-dune system or the
offshore profile (62B-56.020 (16) FAQ).

Frosion Control Line — The line determined in accordance with the provisions of Sections 161.141-
2N, FS., and recorded pursuant to Section 161.181, F.S., in connection with beach restoration
projects. Where established, an erosion control line represents the landward extent of the claims
of the state in its capacity as sovereign title holder of the submerged bottoms and shores of the
Atlantic Ocean, the Gulf of Mexico, the Straits of Florida, and the bays, lagoons, and other tidal
reaches thereof (62B-41.002 (15) FAC).
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Fstuary — A semi-enclosed, naturally existing coastal body of water which has a free connection
with the open sea and within which seawater is measurably diluted with fresh water derived from
riverine systems (Section 373.403, Florida Statutes).

Hurricane Vulnerability Zone — The areas (hurricane evacuation areas and mobile home parks)
delineated by the regional or local evacuation plan as requiring evacuation (EMD).

Littoral Drift — Process whereby perpetual wave action transports sand in a longshore direction
along the coastline.

Living Marine Resources — Oceanic or estuarine plants or animals. Such as mangroves, seagrasses,
algae, coral reefs, and other marine habitat; fish, shellfish, Crustacea and fisheries; and sea turtles
and marine mammals.

Marine Habitat — Areas where living marine resources naturally occur, such as mangroves, seagrass
beds, algae beds, salt marshes, transitional wetlands, marine wetlands, rocky shore communities,
hard bottom communities, oyster bars or flats, mud flats, coral reefs, worm reefs, artificial reefs,
offshore springs, nearshore mineral deposits, and offshore sand deposits. (Broward County Land
Use Plan, 2017).

Public Access —means the ability of the public to physically enter or use recreation sites including
beaches and shores (Broward County Land Use Plan, 2017).

Revegetated Dunes — Those dune areas that, for a variety of reasons, have previously been
denuded of associated dune vegetation or are artificially elevated regions of the beach usually
associated with beach renourishment projects; both types are sometimes artificially or naturally
revegetated with pioneer zone plant species such as sea oats (Uniola paniculata).

Shoreline or Shore — The interface of land and water and, as used in the coastal management
element requirements, is limited to oceanic and estuarine interfaces. (Broward County Land Use
Plan, 2017).

Storm Surge — The rise of water above normal water level on the open coast due to a number of
factors, including the action of wind stress on the water surface and the rise in water level due to
atmospheric pressure reduction (62B-41.002 (43) FAC).

Water-dependent Use — Activities which can be carried out only on, in or adjacent to water areas
because the use requires access to the water body for: waterborne transportation including ports
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or marinas; recreation; electrical generating facilities; or water supply (Broward County Land Use
Plan, 2017).

Water-related Uses — Activities which are not directly dependent upon access to a water body, but
which provide goods and services that are directly associated with water dependent or waterway
uses (Broward County Land Use Plan, 2017).

Wetlands — those areas which are inundated by water, with sufficient frequency to support, and
normally do support an assemblage of organisms that is adapted to saturated or seasonally
saturated soil conditions for growth and reproduction including, but not necessarily limited to,
swamps, marshes, bogs, sloughs, potholes, wet meadows, river flood plains, mud flats and wet
prairies (Broward County Land Use Plan, 2017).

Wildlife Habitat — Areas where wild animals and vegetation naturally reside.

LIST OF ABBREVIATIONS

ACOE U.S. Army Corps of Engineers
BCLUP Broward County Land Use Plan
BOCC Broward County Board of County Commissioners
CCCL Coastal Construction Control Line
CME Coastal Management Element
DEP Florida Department of Environmental Protection
EPCRD Environmental Planning & Community Resilience Division
EPGMD Broward County Environmental Protection and Growth Management Department
EMD Emergency Management Agency, Broward County
FAC Florida Administrative Code
FDOT Florida Department of Transportation
FEMA Federal Emergency Management Agency
GIS Geographic Information System
ICW Atlantic Intracoastal Waterway
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BREGVVARD

BROWARD COUNTY COMPREHENSIVE PLAN

Support Document

Coastal Management

INTRODUCTION

A. General

The purpose of the Coastal Management Element (CME) is to plan for, and where
appropriate, limit development activities where such activities would damage or destroy
coastal resources, protect human life, and limit public expenditures in areas that are subject
to destruction by natural disaster. The Florida Administrative Code (FAC) requires the CME
to address coastal management, natural disaster and deepwater port issues. This element
primarily addresses the coastal management issues. Its goal is to manage development
activities in Broward County's coastal area to maximize aesthetic, environmental,
recreational, and economic values. Natural disaster and Deepwater Port issues are
respectively addressed in the Natural Disaster and Deepwater Port Components. The CME
Support Document provides data and analysis used as the basis for the goal, objectives,
and policies included in the CME.

The CME Support Document is divided into five parts. Part | identifies the service area and
planning horizons. Part Il addresses the data requirements and includes inventories of land
uses, natural resources, beaches and dunes, estuarine conditions, infrastructure, and natural
disaster planning. Part Ill analyzes current coastal resources and management practices.
Part IV addresses CME implementation and Part V is an appendix.

B. Service Area

The planning service area, as it relates to erosion and accretion trends, beach nourishment
projects, beach conditions, vegetative coverings, marine resources, sea turtle protection,
fisheries’ management, and artificial reef, is Countywide.
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C. Planning Horizon

The short-term planning horizons is five years or 2023. The long-term planning is 10 years
or 2028.

DATA REQUIREMENTS

The CME is based upon the following data: inventories of existing land uses; natural resources;
historic resources and sites; estuarine pollution; natural disaster concerns; beach and dune systems;
public access facilities; existing infrastructures; and the Deepwater Port issues. CME part |l
addresses the above described rule requirements.

A. Inventory of Existing Land Use Coverages

This section addresses existing land use coverage, shore line uses, and water-dependent
and water-related uses.

1.

Inventory of Shoreline Uses. Shoreline uses are those uses along the shore of
either the Atlantic Ocean or the Intracoastal Waterway.

Inventory of Water-Dependent and Water-Related Uses. Activities which can be
carried out only on, in or adjacent to water areas because the use requires access to
the water body for: waterborne transportation, recreation, electrical generating facilities,
or water supply, are water dependent-uses.

Activities which are not directly dependent upon access to a water body, but which
provide goods and services that are directly associated with water-dependent or
waterway uses are water-related uses.

B. Inventories of Natural Resources

This section addresses vegetative cover, wetlands, areas subject to coastal flooding, wildlife
habitats, and living marine resources.

1.

\Vegetative Cover. Vegetative communities, such as coastal strands, oak hammocks, and
cypress swamps. Which are classified by the presence of certain soils, vegetation and
animals.
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Vegetation on, and in proximity to, the beach consists primarily of grasses, sea oats,
non-woody perennials, and exotic species used and landscape materials.

2. Wetlands. Wetlands are those areas that are inundated or saturated by surface water
or ground water at a frequency and a duration sufficient to support, and under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soils. Florida wetlands generally include swamps, marshes, Bayhead, riverine
swamps and marshes, tidal marshes, mangrove swamps and other similar areas.

3. Areas Subject to Coastal Flooding. The term “areas subject to coastal flooding” refers
to areas delineated in the local hurricane evacuation plan that require evacuation. In
Broward County, it is defined as the area requiring evacuation in the event of a 100-
year storm or a Category 3 storm event. Flood Zone Maps can be viewed here.

Map ND-1 from the BrowardNEXT Map Series illustrates the evacuation zones for a
Category 1-2 Hurricane and for a Category 3 or higher Hurricane.

4. Wildlife Habitats. Wildlife habitats are areas where wild animals and vegetation naturally
reside.

5 Living Marine Resources. Living marine resources are oceanic or estuarine plants or
animals, such as mangroves, seagrasses, algae, coral reefs, fish, shellfish, Crustacea,
fisheries, sea turtles, and marine mammals. Living marine resources adjacent to the
Broward County coast include at least fifteen families of cartilaginous fishes such as
sharks and rays, and 555 families of bony fishes such as tarpon, herring, snook, snapper,
and other species typically inhabiting the coral reefs of Southeast Florida.

See Appendix CM-1 for a more complete marine resource listing.
C. Inventory of Historic Resources

Historic resources are areas, districts, or sites containing properties listed on the Florida
Master Site File, the National Register of Historic Places, or designated by the County as
historically, architecturally, or archeologically significant. The Hillsboro Inlet Lighthouse was
first placed into service on March 7, 1907. In 1997, the Hillsboro Lighthouse Preservation
Society was founded for the purpose of preserving the historic Hillsboro Light in its original
form for the safety, enjoyment, and education of the public. The primary objectives of the
society were to repair the Hillsboro Light's original lens, to open the Lighthouse and its
grounds for education and enjoyment of the public, and to support the community by
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maintaining the Lighthouse for future generations. Additional information on historic
resources can be found in the Historic Reservation Component.

. Inventory of Estuaries and Estuarine Conditions

An estuary is a semi-enclosed, naturally existing coastal body of water in which saltwater is
naturally diluted by freshwater and which has an open connection with oceanic waters.
There is only one estuarine system in Broward County, which can be found on the Natural
Resource Map Series - Eastern Broward County: Beaches and Shores, Including Estuarine
Systems, Rivers, Bays, Lakes, Harbors, and Dredge Spoil Disposal Sites, Broward County
Land Use Plan. Westlake Regional Park and the Anne Kolb Nature Center are both county

facilities located within the estuarine system.
Natural Disaster Planning Issues

This section addresses natural disaster planning issues specifically, hurricane evacuation and
post-disaster redevelopment planning. The Natural Disaster Component of the CME
addresses natural disaster planning issues on a Countywide basis.

1. Hurricane Evacuation Planning. This subsection addresses the hurricane vulnerability
zone, the number of persons requiring evacuation and public shelters, the number
of shelter spaces available, evacuation routes, transportation and hazard constraints
on the evacuation routes, and evacuation times.

a. Hurricane Vulnerability Zone. The hurricane vulnerability zone includes the
hurricane evacuation areas and mobile home parks in Broward County.
Appendix ND-A of the Natural Disaster Component lists all mobile home parks
in Broward. Map WM-7 of the BrowardNEXT map series illustrates floodplains,
flood prone areas, and evacuation zones. Map ND-1 displays shelter locations
and evacuation routes, in addition to evacuation zones.

b. Persons Requiring Evacuation. Mandatory evacuation zones for Category 1 and
2 hurricanes are all areas located east of the Intracoastal Waterway. All areas
east of Federal Highway/U.S. 1 must be evacuated for a Category 3 storm or
higher. In addition, all mobile homes must be evacuated.

C. Persons Requiring Public Hurricane Shelter. Only a portion of the people
requiring evacuation will use a public hurricane shelter. The quantity is unknown.
Many will evacuate to the homes of friends or relatives inland.
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Available Public Hurricane Shelter Spaces. The School Board of Broward County
makes several of its facilities available for public hurricane shelter spaces. A
complete inventory of the spaces is included within the Natural Disaster
Component.

Evacuation Routes. S.R. AlA is a two-lane undivided highway. Hillsboro
Boulevard is a four-lane divided highway with a moveable bridge. NE 14" street
is a four-lane divided highway with a moveable bridge. These roadways provide
access to important north and south roadways, such as Interstate 95 and
Florida's Turnpike, and are critical to local and regional evacuation.

Transportation and Hazard Constraints on Evacuation Routes. The normal travel
speeds on evacuation routes will be reduced significantly due to the high
number of evacuees using private automobiles. Hazard constraints include the
unpredicted early arrival of gale force winds blowing debris and sand onto
evacuation routes, flooding, and falling objects, such as utility poles causing road
blockages and thereby restricting vehicular movement out of evacuation areas.

Evacuation Time. Evacuation time is the time in hours that evacuees reach their
destinations. The estimated travel time includes 30 minutes loading time and 10
minutes unloading with a travel speed of 15 miles per hour.

This subsection addresses existing and proposed land

uses in the coast high hazard area, structures with a history of repeated damages in
coastal storms, coastal or shore protection structures, and beach and dune
conditions.

a.

Existing and Proposed Uses in the Coastal High-Hazard Areas. Broward
County has identified its Coastal High Hazard Area as the land and water from
the Intracoastal Waterway eastward to the Atlantic Ocean including any coastal
protection structures.

Structures with a History of Repeated Damage. No historical evidence has been
found which identifies structures that have been affected by repeated storm
damage.

Coastal or Shore Protection Structures. Shore-hardening structures, such as
seawalls, bulkheads, revetments, or rubble mound structures, which are

COASTAL MANAGEMENT SUPPORT DOCUMENT DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 171 of 754

intended to protect other structure from wave and hydrodynamic forces, or
erosion control structures, which are intended to prevent erosion, such as groins,
breakwaters, or aggregates of materials other than natural beach sand used for
shoreline protection.

F. Inventory of Beach and Dune System

The beach and dune system are important coastal features providing critical habitat for
native flora and fauna while supporting robust economic activities associated with tourism
and real estate investments throughout Florida. A healthy beach and dune system also
provides vital nature-based coastal defenses against the impacts of storms and sea level
rise. While beach nourishment has been a prominent shoreline protection strategy for many
coastal communities, coastal dunes have often been deemphasized or even excluded from
shoreline protection projects in favor of strategies that maximize vistas and the expanse of
the beach. However, the restoration and preservation of coastal dunes has become an area
of growing emphasis locally and nationwide as dunes have been increasingly recognized
to significantly reduce the impacts of severe storms and coastal erosion, minimizing impacts
to infrastructure and property. Coastal resilience will become increasingly important in the
face of sea level rise and the increasing frequency of severe storms associated with climate
change.

The Broward County coastline includes 24 miles of beaches, which are actively managed
and nourished as part of ongoing local and regional beach nourishment projects. However,
a 2014 assessment revealed that less than 65% of our beaches have an integrated dune
system, that many existing dunes are degraded and that, in fact, some dunes have been
actively removed. This is a tremendous impediment to the longer-term benefits of our
beach nourishment projects given the importance of coastal dunes and vegetation in
maintaining sand on the beach. Vegetated dunes help to trap and anchor windblown sand
and, when well established, dunes enhance coastal defenses by absorbing additional wave
energy and maintaining a sand reservoir that helps minimize erosion. Given the pressures
on our shoreline, the magnitude of current investments in shoreline protection and the
importance of building resilience to the impacts of climate change, it is necessary that we
prioritize integration of coastal dune restoration and preservation as prominent component
in our shoreline protection projects and work with local communities to build a shared
appreciation for the importance of coastal dunes in improving community resilience to
climate impacts. The County offers a grant program to civic associations, coastal property
owners, municipalities, and non-profit groups to conduct dune restoration and
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enhancement projects. The purpose of the Coastal Dune Restoration Grant Program is to
promote the restoration of dunes where they are absent and to enhance and preserve the
quality of existing dunes along Broward County’s shoreline. In addition, the program helps
build community awareness about the importance of nature-based methods, such as dune
restoration and enhancement, as essential and cost-effective management practices that
will contribute to shoreline resilience. The program also enhances the quality of sea turtle
nesting habitat by using dunes to reduce shorefront lighting impacts on nesting sea turtles
and their hatchlings.

1. Past Trends in Erosion and Accretion. Erosion trends on Broward County’s beaches
were first documented in a U.S. Army Corps of Engineers study in 1961. At that time,
it was determined that beaches had been experiencing erosion problems for
decades and that 8.9 miles of these beaches required nourishment and coastal
protection structures. Table CM-1 shows shoreline change trends in Broward
County.

Table CM-|
Shoreline Change Trends, Broward County

SEGMENT COMMENTS

Deerfield Beach (1980-1999) Accretion 1.7 ft./yr.

Hillsboro Beach (1980-1999) Accretion 1.2 ft./yr. (includes a beach nourishment

project in 1998)
Pompano Beach/Lauderdale-by-the-Sea Accretion in north Pompano Beach at about 1.0
(1983-1998) ft./yr. due to increased sand by passing at Hillsboro
Inlet. Recession at south Pompano Beach and
Lauderdale-by-the-Sea at about 4 ft./yr. following
the 1983 beach nourishment project.

Fort Lauderdale (1983-1998) Accretion north Port Everglades Inlet; stable to
moderate recession along middle of Segment |l
John U. Lloyd State Park (1989-1998) Recession, north 9.0 ft./yr.
Dania (1989-1998) Recession, 0.5 ft./yr.
Hollywood/Hallandale (1989-1998) Recession, 4.0 ft./yr.

Source: Broward County EPCRD

2. ldentification of Existing and Potential Beach Renourishment Areas. Beach
renourishment is a Countywide effort. The most recent renourishment project,
Segment I, focused on reconstructing eroded areas of Lauderdale-By-the-Sea,
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Pompano, and Fort Lauderdale beaches. The project replaced approximately
750,000 cubic yards of sand through three access points along 4.9 miles of shoreline
between Hillsboro Inlet and Broward County’s Port Everglades. The County received
permits for the project from both State and Federal resource agencies. Segment |ll,
completed in February 2006, covered areas from John U. Lloyd State Park to the
Miami-Dade County Line. Table CM-2 shows the construction history of beach
renourishment projects in Broward County.

Table CM-2
Beach Renourishment Project Construction History, Broward County

PROJECT QUANTITY LENGTH TOTAL
(@Y%) (mi) COST
($M)
1970 Pompano (Segment ) 1,080,000 2.8 1.76
1971 Hallandale (Segment Ill) 360,000 0.75 0.78
1976 John U. Lloyd (Segment ll) 1,090,000 1.5 2.96
1979 Hollywood/ 2,000,000 52 7.83
Hallandale (Segment Ill)
1983 Pompano/ 1,800,000 53 9.99
Lauderdale-by-the-Sea
(Segment II)
1989 John U. Lloyd (Segment ll) 604,000 1.6 5.68
1991 Hollywood/ 1,100,000 52 9.47
Hallandale (Segment Ill)
2005-2006 John U. Lloyd/ 1,900,000 6.8 445

Hollywood/Hallandale/
Dania (Segment Ill)

2013 Fort Lauderdale A1A 19,000 0.38 1.24
Emergency Project
2013 John U. Lloyd 111,400 0.57 Unknown
(PE Maintenance Dredging)
2015-2016 Lauderdale-by-the-Sea/ 750,000 49 44.0
Pompano/Fort Lauderdale
2018* PE Sand Bypass - - 25
2020 Segment |l 980,000 6.8 422
TOTAL 11,794,400 41.8 195.4
*Estimated Source: Broward County EPCRD
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G. Inventory of Infrastructure

Infrastructure means those human structures which serve the common needs of the
population, such as: roadways, bridges, causeways, sewage disposal systems, potable water
systems, solid waste disposal sites, storm water systems, utilities, piers, docks, breakwaters,
bulkheads, revetments, marinas, seawalls, and navigation channels.

1. Roadways. The main coastal road is State Road ATA. Local roads extend from State
Road A1A to service the residential neighborhoods.

2. Bridges or Causeways. There are no causeways or bridges to the mainland. For
hurricane evacuation purposes, the bridges or causeways that would be affected
include Hillsboro Boulevard to the north and NE 14" Street to the south.

3. Sanitary Sewer Facilities. Wastewater treatment is accomplished by septic tanks or
sanitary sewer service.

4. Man-made Drainage Facilities. Storm water runoff east of S.R. A1A Highway flows to
the Atlantic Ocean.

5. Public Shore Protection Structures. There are no public shore protection structures.

ANALYSIS REQUIREMENTS

The CME is based upon the following analyses: existing land use coverage analysis; natural
resource analysis; analysis of estuarine pollution; analysis of natural disaster planning issues; beach
and dune system analysis; and Deepwater Port analysis. This analysis is provided below, except for
the Deepwater Port analysis, which is addressed in the Deepwater Port Component.

A. Existing Land Use Coverage Analysis

1. Conflicts among Shoreline Uses. Land use conflicts center on the proximity of
structures to the CCCL. Additional information can be found in the Broward County
Land Use Plan.

B. Natural Resource Analysis
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The following analyzes the natural resources in the areas of vegetation, wetland, wildlife
habitat, and living marine resources.

Vegetation on and in proximity to the beach
consists primarily of sea oats. Sea grapes. Grasses. Non-woody perennials, and
exotic species used as landscape materials. This vegetation helps to protect upland
property during storm conditions.

The EPGMD has been involved in a
variety of research projects that are aimed at improving the coastal environment.
The Manatee Protection Plan implements additional manatee protection measures
throughout the County’s waterways that are accessible to manatees. Since the
inception of the plan, the county has been successfully implementing these
protection measures which include: increased law enforcement, manatee
monitoring, as well as educational and awareness. Additional information on the
Manatee Protection Plan can be found in the Conservation Element.

Sea turtle research projects include fish predation on the hatchery released sea
turtle hatchlings and hatchling disorientation from urban beach-front lighting. The
Broward County EPGMD will maintain the guidelines for local government with
implementation of sea turtle conservation programs developed in conjunction with
the Florida Wildlife Research Institute. The Mooring Buoy program enables Broward
County to further protect its reefs with a mooring buoy system, which was installed
so that boaters can moor on the reefs without using an anchor, and avoid violating
the law prohibiting dropping anchors on living coral reefs. Artificial reef studies
include mechanisms of recruitment of reef fish to artificial reefs, effects of artificial
reef construction and the effect of water depth on fish abundance at artificial reefs.

Broward County's coastal marine habitats include shallow and deep hard bottom
communities and pelagic fish populations. These habitats are important from and
ecological and economic perspective. According to EPGMD, new threats had
created the need for response plans to minimize and assess damage from such
events. To aid in creating response plans, it is necessary to develop offshore
resource maps to serve as baseline data. Although fisheries" management is carried
out by the State, Broward County’s Artificial Reef Program creates an opportunity
for involvement in lock stock restoration.
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The initiation of reef fish recruitment studies by the EPGMD has demonstrated a
need for such studies to the extent that artificial reefs may prove to be a valuable
tool for increasing fish populations. While further scientific studies are very
important, it is also important to understand the economic value of artificial reefs
as well as natural habitats to justify funding of further projects and studies. A high
level of boating activity in Broward County can result in an increased risk of anchor
damage to reefs. The on-going installation and maintenance of permanent small
boat moorings on the reefs allow divers and fishermen an opportunity to enjoy the
resources without the risk of damaging hard bottom habitats.

C. Impacts of Development/Redevelopment on Historic Resources and Sites

Information on development/redevelopment activities and impacts on historic resources
and sites can be found in the Historic Preservation Component.

D. Analysis of Estuarine Pollution

There is only one estuarine system in Broward County, which can be found on the Natural
Resource Map Series - Eastern Broward County: Beaches and Shores, Including Estuarine
Systems, Rivers, Bays, Lakes, Harbors, and Dredge Spoil Disposal Sites, Broward County
Land Use Plan. Westlake Regional Park and the Anne Kolb Nature Center, both county
facilities located in the City of Hollywood, lie within the estuarine system. The EPGMD and
the Development Management Division assess the potential development impacts on
estuaries through the development review process, including site plan and plat applications.
Also, the EPD coordinates efforts and existing resource protection plans where possible,
and of other agencies through participation in the development review process, to protect
estuaries within the jurisdiction of more than one local government.

E. Analysis of Natural Disaster Planning Issues

The Following natural disaster planning concerns are analyzed, but a more detailed analysis
is founded in the Natural Disaster Component.

1. Hurricane Evacuation Planning. Hurricane evacuation planning is based on the
hurricane evacuation plan contained in the local emergency management plan and
the Coastal Hurricane Evacuation Plans. The hurricane vulnerability zone, the
number of persons requiring evacuation, the number of hurricane shelter spaces
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available, evacuation routes, transportation and hazard constraints on the
evacuation routes, and evacuation times are discussed below:

a.

Hurricane Vulnerability Zones. There are two evacuation zones in Broward
County. Due to the limited number bridges over the Intracoastal Waterway,
there are not many alternatives to change the zones or evacuation routes

Persons Requiring Evacuation. More than 190,000 persons are estimated to live
in coastal areas and mobile homes vulnerable to storm surges and winds in
Category 3 through 5 hurricanes. With such a large amount of people
evacuating within a short period of time, there is a need for better land use
control to direct population concentrations away from the coastal high-hazard
areas.

Available Hurricane Shelter Spaces. Broward County has a total of more than
67,000 hurricane shelter spaces. There are 12 primary shelter sites containing
approximately 37,000 spaces. All shelters have been selected for safety features
and location to serve the most vulnerable sections of the community. There are
currently enough spaces for those who wish to evacuate. If additional shelter
spaces are needed, more schools could be opened.

Evacuation Routes. Evacuees will use S.R. ATA and either NE 14" Street or
Hillsboro Boulevard causeways to evacuate to the mainland.

Transportation and Hazard Constraints on Routes. NE 14" Street and Hillsboro
Boulevard causeways have four-lane draw bridges. In the event of a hurricane,
both boat and vehicle traffic will be hectic; thus, creating transportation
constraints. Another hazard constraint will be potential flooding of roadways.
The maintenance of good traffic flow is critical, especially along S.R. ATA, which
is the main North-South thoroughfare east of the Intracoastal Waterway.

Evacuation Time. To ensure that all evacuees could reach their destination prior
to a landfall, the County’s Mayor would issue an evacuation order. Measures to
maintain or reduce evacuation times were incorporated into the Broward County
Emergency Operations Plan, which identifies tasks and assigns responsibility to
specific County divisions for their timely implementation. The measures devised
to reduce evacuation times include: public information, traffic control, debris
removal, and public transit.
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Post-Disaster Redevelopment. The Emergency Management Division along with
other county agencies and municipalities shall develop a county wide post-disaster
redevelopment and mitigation plan which reduces exposure to life and property to
natural hazards. The EPMGD assists state agencies in the enforcement and
monitoring of compliance with the Florida Department of Environmental Protection
CCCL regulations. The EPGMD also assists in monitoring development in the coastal
areas to ensure proper compliance with state and local regulations. In addition,
structures with a history of repeated damages in coastal storms may be required to
relocate westward of the CCCL to reduce exposure.

According to the Natural Disaster Component, if a structure was damaged by a
natural disaster more than 75 percent of its replacement cost, any post-disaster
redevelopment would need to meet the design criteria established pursuant to the
designation of the CCCL. Measures to reduce exposure to hazards during a
hurricane consist of a beach renourishment program and revegetation of an area
on the beach to create sand dunes. The presence of sand dunes prevents sand from
being blown onto upland property and moderates wave overtopping. Since most
dunes were destroyed by coastal development, the replenishment of the dune
system could help mitigate the impact of storms.

Coastal High-Hazard Areas. The only potentially threatened infrastructures are
streets and highways; therefore, no potential for relocation exists. Relocating
infrastructures owned or operated by the County was analyzed and deemed
unnecessary because the County is responsible for maintaining local roadway
networks. State Road ATA is maintained by FDOT.

F. Beach and Dune Analysis

1.

Past Trends in Erosion and Accretion. The EPGMD is charged to monitor and
restore eroded beaches. The EPGMD regularly conducts Countywide beach surveys
to identify areas where nourishment projects would generate the greatest benefits.
Data repeatedly confirm that the County should continue its beach renourishment
program as one means of conserving the barrier island’s resources. The beaches
should be maintained to a width of approximately 75 to 125 feet.

Segment Il of the Shore Protection Project (John U. Lloyd State Park to the Miami
Dade-County Line) was completed in February 2006. The most recent project,
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Segment I, was completed in 2017. Any development and redevelopment in the
coastal area should not degrade or destroy existing natural beaches or berm areas.
Also, Broward County will continue to encourage local governments and property
owners to protect existing beach vegetation, to revegetate the beach, where
appropriate, and to encourage landscaping with native trees, shrubs, and ground
covers in areas of historic beaches or berm communities through the distribution
of educational pamphlets.

Inlet management plans were carried out for Hillsboro Inlet and Port Everglades in
accordance with cost sharing agreements with FDEP. The plans provided analyses
and recommendations on strategies to improve sand bypassing, and stabilization
of down drift beach sand using jetty modifications.

Measures Which Could Protect or Restore Beaches. Certain structural measures
have been used to stabilize beach sand from erosion. These include inlet sand by
bypassing, groins and breakwaters. In conjunction with beach renourishment,
methods such as these could help stabilize sand and reduce the frequency or
magnitude of renourishment. Engineering and economic studies should be
undertaken to determine the feasibility of such measures.

G. Infrastructure Analysis

S.R. A1A is the main roadway on the barrier island and is under State jurisdiction. The
following infrastructure issues are analyzed;

1.

Demands upon Existing Infrastructures. The traffic demand on A1A has its seasonal
change from higher in the winter to lower in the summer.

Area Served by Existing Infrastructure. There are no existing infrastructures under
county jurisdiction.

Estimated Future Need for Infrastructure. There is no need for additional
infrastructure under county jurisdiction.

Fiscal Impacts in Terms of Estimated Costs, Funding Sources, and Phasing of
infrastructure. See the Capital Improvements Element for information on beach
renourishment programs and budget.
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IMPLEMENTATION

A. Authority

Managing coastal resources in Broward County is the responsibility of several State and
County Agencies. Table CM-3 lists these agencies, their responsibilities concerning coastal

area management, and existing regulatory programs to protect environment quality in the
coastal area.

B. Sources

The EPGMD is the primary source for the data and analysis included in this Element. Other
sources include the Broward County EMD and EPCRD.

Table CM-3
Coastal Management Legislation and Responsible Agencies, Broward County

AGENCY ENABLING LEGISLATION RESPONSIBILITY
U.S. Department of Interior Federal Coastal Zone Provide financial assistance to
Management Act of 1972, participating coastal states.
Public Law 92-583 Identifies general coastal

zones and defines permissible
land and water uses within.
Water Pollution Control Act, Prohibits coastal pollution.
Public Law 92-500
Coastal Barrier Resources Act,  Restricts federal subsidies in

Public Law 97-348 undeveloped designated
coastal areas.

Florida Department of Florida Coastal Management Coordinates the Florida
Environmental Protection Act of 1978, Chapter 380, Part ~ Coastal Management Act of
II, Florida Statutes 1978; Implements the Federal
Coastal Management Act of

1972.
Chapter 403, Florida Statutes Develops and enforces

pollution controls on waters
of the State. Permits dredge
and fill activities in wetlands.
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Broward Soil and Water
Conservation District

South Florida Water
Management District

Broward County
Environmental Protection &
Growth Management
Department
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RESPONSIBILITY

Established coastal
construction control lines.
Regulates coastal
constructions. Oversees
Erosion Control Trust Fund.
Enables establishment of
Beach and Shore Preservation
Districts.

Control or prevent soil
erosion and further the
conservation of soil and water
resources.
Manages estuarine pollution
through water control and
timing of fresh water delivery.
Monitor water quality and
permits dredge and fill
activities. Develops and
implements Beach
Management Program.
Implements Sea Turtle
Conservation Program;
manages Artificial Reef
Program.

ENABLING LEGISLATION
Chapter 161, Florida Statutes

Chapter 582, Florida Statutes

Section 8.17, Broward County
Chapter
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APPENDIX
Appendix CM — A
Marine Resources

Broward County 2017

1. Myctophiformes
Family:
Clupeidae - Herrings
Engraulidae — Anchovies
Synadontidae — Lizard fishes
Chlorophthalmidae — Greeneyes
Alepisauridae — Lancet Fish
2. Perciformes
Family:
Centropomidae — Snooks
Serranidae — Sea basses
Grammistidae — Soapfishes
Priacanthidae — Bigeyes
Apogonidae — Cardinal fishes
Branchiostegidae — Tilefishes
Pomatomidae — Bluefishes
Rachcentridae — Cobias
Echeneidae — remoras

Carangidae — Jacks and pompanos
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Corphaenidae — dolphins
Lutjanidae — Snappers
Lobotidae — Tripletails
Gerreidae — Mojarres
Pomadasyidae — grunts
Sparidae — porgies

Sciaenidae — drums

Mullidae — Goatfishes
Pempheridae — Sweepers
Kyphosidae — Sea Chubs
Ephippidae — Spadefishes
Chaetodontidae — Butterflyfishes
Pomacentridae — Damselfishes
Cirrhitidae — Hawkfishes
Labridae — Wrasses

Scaridae — Parrotfishes
Mugilidae — Mullets
Sphyraenidae — Barracudas
Polynemidae — Threadfins
Opistognathidae — awfishes
Percophididae — Flatheads
Dactyloscopidae — Sand Stargazers
Uranoscopidae — Stargazers

Clinidae — Clinids
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Blenniidae — Combtooth blennies
Gobiidae — gobies

Acanthuridae — Surgeonfishes
Trichiuridae — Cutlassfishes
Scombridae — Mackerels and tunas
Xiphiidae — Swordfishes
Istiophoridae — billfishes
Stromateidae — butterfishes
Scorpaenidae — Scorpionfishes

Triglidae — Searobins

Source: Broward County Environmental Protection Department, 1996
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Appendix CM - B
Segment lll Beach Management Study

Broward County

Broward County, FL
Shore Protection Project,
Segment Il

BEACH MANAGEMEN
PLANNING INVESTIGA

Prepared for:

Broward County, FL
Environmental Protection and
Growth Management Department,
Emvironmental Planning and
Community Resilience Division

Prepared b},':

Oisen Associates, Inc.
2618 Herschel Strest
Jacksonville, FL 32204
(904) 3876114

(Fax) 384-7368

WWW. Olsen-associates. com

March 2015 (Draft)
September 2015 (Final)
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Appendix CM - C
Beach Renourishment Program Information

Beach Renourishment Video 2017

Segment Il Beach Renourishment Project Community Presentation
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LIST OF DEFINITIONS

Alrshed — An area of varying size that is dependent on a single air mass and that is uniformly affected
by the same sources of air pollution.

Aquifer = A stratum or formation of permeable material that will yield groundwater in useful quantities.
Aquifer Recharge — The addition of water to the groundwater system by natural or artificial processes.
Channelization = To straighten and deepen streams so water will move faster.

Community — An assemblage of plants and animals living in a particular area or habitat.
Desalinization — Removing the salt from saline waters to produce potable water.

Dissolved Oxygen — A measure of the amount of oxygen available for biochemical activity in water.

Fcosystermn = The living and non-living components of the environment which interact or function
together, including plant and animal organisms, the physical environment, and the energy systems in
which they exist. All the components of an ecosystem are interrelated.
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— Species whose numbers have declined to such a critically low level or whose
habitats have been so seriously reduced or degraded that without active assistance their survival in
Florida is questionable.

— A semi-enclosed, naturally existing coastal body of water in which saltwater is naturally
diluted by fresh water and which has a connection with oceanic waters, including bays, embayments,
lagoons, sounds, and tidal streams.

— The transfer of water to the atmosphere by the combined processes of
evaporation and plant transpiration.

— Species not native to the region.
— Subsurface water in the zone of saturation.

— A substance that has one or more of the following characteristics: ignitable;
corrosive; reactive; toxic.

— Means animal species listed as endangered, threatened, or of special concern
by the Florida Fish and Wildlife Conservation Commission in Rule Chapter 68A-27, Florida
Administrative Code.

— A community that is dominated by native plant species as described in the
Florida Natural Areas Inventory publication, “Guide to the Natural Communities of Florida;” a Natural
Community generally possesses the following characteristics: the plant species composition includes
most of the more common species typical of that natural community type; the community may contain
small areas of exotic or invasive plants that could be easily controlled by prescribed burning or other
forms of management; evidence of historical disturbance may be present but disturbance has not
destroyed or prevented the re-establishment of a mature natural community type; and the community
is not substantially disturbed by recent human activities, except for such disturbance as low intensity
forestry activities that allow the natural community to recover to previous conditions.

—To save from change or loss other than those caused by natural geological and evolutionary
processes, and reserve for a special purpose.

— To save or shield from loss, destruction, or injury or for future intended use.

— Species which, although not presently endangered or threatened are potentially at risk
because they are found only within a restricted geographic area or habitat in the state or are sparsely
distributed over a more extensive range.
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Raw Water — Untreated potential drinking water.
Sheet flow — Large volumes of shallow water moving very slowly.

Sole Source Aquiter — The sole or principal drinking water source for an area which, if contaminated,
would create a significant hazard to public health.

Species of Special Concern — A species that does not clearly fit into the endangered, threatened, or
rare categories yet which, for certain reasons, warrants special concern.

Storm Surge = The increase in normal water levels, driven by high winds, near the area where the
storm center makes landfall.

Threatened Species — Species that are likely to become endangered within Florida in the foreseeable
future if current trends continue. Includes species which may still be abundant but are being subjected
to serious adverse pressure throughout their range.

Toxic Substance — A chemical or mixture that presents an unreasonable risk of injury to health or the
environment.

Unconfined Aquifer = An aquifer in which the water table defines the upper surface of the zone of
saturation.

Understory — Assemblages of natural low-level woody, herbaceous, and groundcover species which
exist in the area below the canopy of the trees.

Wetlands — Those areas that are inundated by surface water or ground water at a frequency and a
duration sufficient to support, and under normal circumstances do support, a prevalence of vegetation
typically adapted for life in saturated soils.

/one of Saturation = The zone in which interconnected interstices are saturated with water under
pressure equal to or greater than atmospheric.

LIST OF ABBREVIATIONS

ACOE U.S. Army Corps of Engineers
ASC Area of Special Concern
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ASR Aquifer Storage and Recovery

BCCO Broward County Code of Ordinances

BOCC Broward County Board of County Commissioners
BFSP Boat Facility Siting Plan

BMP Best Management Practice

BMSD Broward Municipal Services District

CARL Conservation and Recreational Lands

DEO Department of Economic Opportunity

EMLEG Enhanced Marine Law Enforcement Grant
EPGMD Broward County Environmental Protection and Growth Management Department
ERL Environmental Resource License

ERP Environmental Resource Permit

EV Electric Vehicle

FAC Florida Administrative Code

FDEP Florida Department of Environmental Protection

FDHSMV Florida Department of Highway Safety and Motor Vehicles

FEMA Federal Emergency Management Agency
FIND Florida Inland Navigation District
FIRM Flood Insurance Rate Map
FPL Florida Power and Light Company
FWC Florida Fish and Wildlife Conservation Commission
FWRI Florida Fish and Wildlife Research Institute
FWS U.S. Fish and Wildlife Service
GIS Geographic Information System
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ICW
LAPC
LEED
MAC
MAG
MIASF
MPP
NAAQS
NFC
NFIP
NIS
NOAA
NPDES
NRA
NRCS
OUl
PJA
SFWMD
USCG
UWA

WWS
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Atlantic Intracoastal Waterway

Local Area of Particular Concern

Leadership in Energy and Environmental Design
Broward County Marine Advisory Committee
Manatee Awareness Group

Marine Industries Association of South Florida
Manatee Protection Plan

National Ambient Air Quality Standards

Natural Forest Communities

National Flood Insurance Program
NatureScape Irrigation Services

National Oceanic and Atmospheric Administration
National Pollutant Discharge Elimination System
Natural Resource Area

Natural Resource Conservation Service
Operating Under the Influence

Port Everglades Jurisdictional Area

South Florida Water Management District

U.S. Coast Guard

Urban Wilderness Area

Water and Wastewater Services
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BREGVWARD
o]V in@ BROWARD COUNTY COMPREHENSIVE PLAN

F L O R I D A

Support Document

Conservation

INTRODUCTION

A. General

The purpose of the Conservation Element is to promote the conservation, wise use, and
protection of Broward County's natural resources. The Conservation Element is a required
element of the comprehensive plan as per Section 163.3177, Florida Statutes. Issues concerning
conservation of natural resources are also addressed throughout this comprehensive plan. The
Broward Municipal Services District (BMSD) Future Land Use Element provides implementation
tools to preserve lands for conservation and promote appropriate land uses to minimize the
impacts of development on the environment. The Transportation Element promotes strategies
to improve air quality and protection of the Port's coastal environment. The Water
Management and Solid Waste Elements ensure the provision of clean water, preservation of
the sources of that water, and the safe efficient handling of wastewater and solid waste while
protecting the county's air, water, and soil resources.

B. Service Area

The planning area for air resources is the South Florida Airshed which is comprised of the
developed areas of Palm Beach, Dade, and Broward Counties as defined by the U.S. EPA. The
planning area for water resources is the Lower East Coast Area of the Central and Southern
Florida Flood Control System (C&SF) as defined by the South Florida Water Management
District (SFWMD). For biological resources the planning area is the County.

Broward County Charter, Section 8.04, gives the Broward County Commission the authority to
protect the county's environment by prohibiting or regulating air and water pollution and the
destruction of natural resources. Therefore, the regulatory service area for this Element is
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considered to be the entire County to the extent that it addresses air quality, water quality,
water quantity, and the protection of natural resources. Due to the fact that some state and
federal agencies also have jurisdictional and operational responsibilities concerning the
conservation and protection of natural resources in the County, efforts have been made to
achieve consistency with the plans of those outside agencies.

C. Planning Horizon

The short-term planning horizons is five years or 2022. The long—term planning is 10 years or
2027.

DATA REQUIREMENTS
A. Water Resources and Water Quality

1. Wetlands

The Water Conservation Areas (WCA), 797 square miles in size, are part of the surviving
remnants of the historical Everglades, which originally spread from Lake Okeechobee
south to Florida Bay. The WCAs are located west of Route 27 and the Sawgrass
Expressway outside the developable area of the county. The WCAs 2 and 3 were created
as a result of the construction of levees as part of the Central and Southern Florida
Flood Control Project (C&SF) and are a major wetland of great importance. The WCAs
serve a variety of purposes, including providing fish and wildlife habitat; supporting fish
& wildlife propagation, including nesting grounds for waterfowl; storing regulatory
releases of water from WCA 1in Palm Beach County; conveying controlled water supply
releases from Lake Okeechobee to eastern Broward County, Miami-Dade County, and
Everglades National Park; detaining and storing water during the wet season for water
supply purposes during the dry season; preventing water from flooding eastern
Broward County; recharging ground water; and filtrating and purifying water as it
percolates into the aquifer or flows towards Florida Bay.

In 1996, there were approximately 5,300 acres of wetlands existing in the area of
Broward County east of the WCAs. Approximately 4,300 acres comprise the 3A/3B
Seepage Management Area located between WCA 3 and U.S. Highway 27. Most of the
remaining 1,300 acres of wetlands have been severely degraded as a result of growth
and development activities. A minimal amount of acreage exists which is considered to
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be in pristine condition. Major types of wetlands found in the county are melaleuca,
cypress, mangrove, and sawgrass. Appendix A categorizes wetland types by
community. Additional planning efforts are under way to enhance the protection of the
WCA:s.

As part of the Comprehensive Everglades Restoration Plan, the SFWMD and the U.S.
Army Corps of Engineers are in process of developing the Broward Water Preserve Area
(WPA) which will consist of two surface water reservoirs (the C-9 and C-11
Impoundments) and the 3A/3B Seepage Management Area. The purpose of the
Broward WPA is to increase the spatial extent of functional wildlife habitat in the project
area, help re-establish the natural timing of water deliveries and hydro patterns to the
Everglades while maintaining flood protection and increasing aquifer recharge for
urban areas. Water stored in these wetlands and reservoirs should also reduce seepage
through and under existing levees, thereby reducing loss of water from the WCAs.

Broward County reaps many economic benefits from the protection of wetlands,
particularly through the Water Conservation Areas. The continual processes of water
filtration and purification as water percolates into the groundwater, especially the
Biscayne Aquifer, translate into cost savings in terms of treatment levels required for
potable water. Groundwater recharge is also valuable in terms of stemming the tide of
saline intrusion, which results from the withdrawal of groundwater more quickly than it
can be replaced. Saline intrusion can lead to expensive desalinization of potable water
through processes such as reverse osmosis. Map C-4 delineates areas of saline
intrusion.

The natural ability of wetlands to absorb excess water during a flood provides an
enormous financial value by protecting property and possessions, as well as
unquantifiable benefits of protecting human life and societal well-being. The abundance
and diversity of wildlife and aquatic life found in wetlands attracts tourists in pursuit of
recreational opportunities for fishing, birding, and boating, among others. Tourism can
significantly bolster the economy through the influx of new dollars from outside the
community. The wetlands of Broward County also have a broader economic impact in
terms of contributions to the region. Maintenance of the Water Conservation Areas
provides flood protection in Miami-Dade County. The protection of the remaining
Everglades assures a flow of water into Florida Bay, which, if the wetlands are
performing the ecological functions they are supposed to will help ensure the biological
productivity and diversity of the bay.
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Alterations of existing wetlands may have an adverse environmental impact on the
waters of Broward County and on the ecological functional values wetlands provide.
The Environmental Protection and Growth Management Department (EPGMD) has
administered a program to protect and preserve wetlands since 1993. Its purpose is to
maintain the functions and values provided by aquatic and wetland resources so there
will be no overall net loss and to strive for a net resource gain over present conditions.
Adverse impacts must be regulated by avoidance as the first priority, minimization as a
second priority, or mitigation as a third priority. Wetland resource alteration includes
the dredging, filling, drainage, or flooding of jurisdictional wetland areas. A license must
be issued by EPGMD prior to the alteration of wetlands. Decisions to issue licenses are
made by evaluating the quality and condition of the wetland and deriving a numerical
ranking of the wetlands importance.

There are many techniques for assessing wetland values. The best known are the U.S.
Fish and Wildlife Service's Habitat Evaluation Procedure (HEP) and the U.S Army Corps
of Engineer's Wetland Evaluation Technique (WET). Due to the limitations of these
techniques, however, Broward County has established its wetland evaluation method.
The Wetlands Benefit Index (WBI), codified in Chapter 27, Article XI. of the Broward
County Code of Ordinances, is based upon 10 factors which include fish and wildlife
values, hydrophyte dominance, intactness of wetland community, connectedness of
surface water hydrology, connectedness of the location in the landscape, hydroperiod,
soils, and habitat diversity. These 10 factors are used to develop a numerical ranking of
wetlands, which range from 0.25 to 1.0. Conservation Element Objectives C10, C11 and
C12 summarizes the key components of Broward County’s Wetland Protection
Ordinance and the WBI. It provides that property should be developed so that it avoids
or minimizes, to the greatest degree practicable, wetlands. It provides that for wetlands
with a WBI ranking of 0.80 or higher, there is a rebuttable presumption against
development. This presumption could be overcome, for example, if application of the
ordinance resulted in a taking of private property. If a wetland has a WBI below 0.80,
then development can occur, but the developer must mitigate or enhance, or both,
wetlands to compensate for the loss of wetland functions.

Clean water is fundamental to the health of the County's environment and economy.
Public and private water utilities across the County rely entirely upon groundwater
sources, including the Biscayne and Florida Aquifers, for potable water supplies. Extreme
well stimulation such as hydraulic and acid fracturing (also known as "fracking") pumps
a complex mix of fluids and chemicals, including large volumes of water, under very
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high pressure into or below the surface of the ground to create fractures in oil-or gas-
bearing geologic formations for the purpose of producing or recovering oil or gas.
Many of the chemical constituents injected during fracturing have documented adverse
effects on human health and the environment. Use of these well stimulation fracturing
mixes exposes adjacent land and surface waters to the risk of contamination through
open pit storage, truck transport on roadways, and activities during well development.
Much of Florida's water supply comes from aquifers in highly-permeable limestone
formations which are vulnerable to contamination from hydraulic rock-fracturing
activities designed to extract hydrocarbons. On June 23, 2015, the Board of County
Commissioners adopted Resolution 2015-340 opposing the use of hydraulic fracturing,
acid fracturing and any form of extreme well stimulation for purposed of resource
extraction.

There are approximately 1,800 miles of waterways in the County. All the surface
waters of the County are designated by the Florida Department of Environmental
Protection as Class Ill waters. Class Ill waters have recreation and fish and wildlife
propagation as the designated use. Class | waters have public water supply as the
designated use. The Figure IlI.F of the Natural Resource Map Series shows all water
features of Broward County.

Primary canals, maintained by the South Florida Water Management District, were
originally constructed to provide drainage and flood protection in the low-lying areas
of the Lower East Coast. Today, the operation of the primary canals has been
expanded to aid in providing water supply, wetland rehydration, and mitigation of
saltwater intrusion. These canals provide opportunities in some areas for recreational
boating, canoeing, freshwater fishing, and water skiing. Water in the canals is
replenished by rainfall, surface water runoff, and surface water discharges and
groundwater seepage from Water Conservation Areas 3A and 3B. In drought
conditions, local supplies can be supplemented by deliveries of water stored in Lake
Okeechobee and transported via the canal system. However, during periods of water
shortage, Lake Okeechobee may be unable to provide the necessary water deliveries
as was experienced during the drought conditions of the late 1980's and again in 2007.
Water management operations and policies will limit future use of regional water
deliveries for the purpose of providing recharge of urban canal systems. Water levels
in Lake Okeechobee have been lowered by one foot due to concerns about the
integrity of the 140-mile long Herbert Hoover Dike which surrounds the lake. This loss
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of storage capacity may reduce the amount of water that would otherwise be available
for dry season deliveries, a condition likely to persist until rehabilitation of the Dike is
completed in 2030. Furthermore, the Governing Board of the South Florida Water
Management District adopted the Regional System Water Availability Rule in February
2007. This rule is designed to prevent increased urban reliance upon regional water
resources, including the Everglades Water Conservation Areas, beyond levels measured
prior to April 2006. Thus, alternative water sources will have to be developed to provide
any recharge to urban areas in excess of this threshold. Primary canals are listed in
Appendix C-F.

The natural rivers of Broward County, listed in Table C-1, formed the natural drainage
system for the Eastern part of Broward County. These rivers originally handled any
eastward flow from the Everglades and drainage from low ridges, flatwood areas, and
the Coastal Ridge. With the exception of Whiskey Creek, the Tarpon River, and the
Stranahan River, the natural rivers of the county have been incorporated in the primary
canal system providing conveyance to tidewaters in the Intracoastal Waterway (ICW).

Table C-1
Natural Rivers

Rivers

Middle River South Fork of the New River
North Fork of the Middle River Tarpon River

South Fork of the Middle River Stranahan River

New River Whiskey Creek

North Fork of the New River

3. Bays and Lakes

There are no water bodies classified as bays in Broward County. Lakes, the largest of
which are West Lake, North Lake, and South Lake, are all located along or immediately
west of the Intracoastal Waterway in the incorporated area. Most of the county's existing
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lakes are manmade, usually formed as a by-product of excavation or mining activity.
There is, however, a natural fresh water lake called Bonnet Slough a portion of which
lies within Hugh Taylor Birch State Recreation Area in Fort Lauderdale. There is also a
small freshwater lake on the Bartlett Estate, a privately-owned property along Fort
Lauderdale's beachfront.

Two major aquifer systems underlie the eastern part of the county: the deep Floridan
Aquifer System and the shallow Surficial Aquifer System. These aquifers are separated
by the low permeability sediments of the Intermediate Aquifer System. The principal
water-bearing unit of the Surficial Aquifer System is the Biscayne Aquifer. The Biscayne
Aquifer is a high-quality aquifer, producing large quantities of water in eastern Broward.
The Intermediate Aquifer System serves to restrict the flow of water between the
Surficial Aquifer and the Floridan Aquifer Systems. This system does not yield significant
quantities of water. The Floridan Aquifer System is present throughout the state and is
the deepest part of the active water flow system on mainland Florida. The Floridan
contains brackish water in Broward County which requires desalination to be used for
either irrigation or potable uses. The City of Hollywood is currently the only Broward
County municipality with a permitted Floridan well, with withdrawals approximating one
million gallons per day. The Regional System Water Availability Rule adopted by the
South Florida Water Management District in February 2007 restricts future withdrawals
from the Biscayne Aquifer, currently the primary source of drinking water for Broward
County and the entire Lower East Coast of the South Florida Water Management
District’s service area. As a result, local governments and other water providers will be
required to develop alternative water supplies to satisfy water demands that exceed
groundwater withdrawals measured prior to April 2006.

B. Air Resources Quality

The air quality in Broward County is generally in the "good" range 78% of the time, in the
"'moderate" range over 21% of the time and in the “unhealthy for sensitive groups” range less
than 1% of the time. Pressures on the air quality from mobile source emissions have decreased
since 2007 due to a reduction in vehicle miles traveled and on-going federal regulations for
cleaner vehicles and fuels, and the promotion of alternative modes of transportation such as
carpooling, transit, etc.
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C. Commercially Valuable Minerals

Mining is a relatively minor commercial activity in Broward County accounting for only about
0.1 percent of the county's economy. Non-metallic minerals, mostly crushed limestone and
gravel used in construction, account for most of the mining activity. This activity is declining as
urban uses encroach into the areas previously limited to mining operations.

D. Soil Associations and Areas with Soil Erosion Problems

Ten different soil associations are shown on Figure [Il.G of the Natural Resource Map Series.
The western portion of the developable area is represented by the Hallandale-Margate and
Lauderhill-Dania soil associations. These two (2) soil associations are characterized by nearly
level, generally sawgrass marsh and are considered to be unsuitable for septic tank and drain
field use. The soils are organic and overlie limestone. In many places, the soils are shallow
(between 40-60 inches). As areas are developed, organic soils are removed (demucking
process) and fill, consisting of rock or sand, is deposited.

The central portion of the developable area consists of nearly level, grassy areas, interspersed
with small ponds. The Immokalee, Immokalee-Pompano, and Duette- Pomello soil associations
are wet and sandy, underlain by limestone. This area is undergoing rapid urban development
which requires the use of fill to raise surface elevations.

The eastern portion of the developable area is made up of sandy soils, some of which are
poorly drained while other parts are excessively or well drained. Sandy soils include the Paola-
St. Lucie, Palm Beach-Beaches, and Dade soils associations. Since the installation of drainage
structures, the area has been almost entirely developed for urban use.

The U.S. Department of Agriculture, Natural Resource Conservation Service, indicates that
inland soil erosion is minimal except at construction sites. With 24 miles of ocean shoreline,
coastal erosion whether caused by the natural flow of sand, storm/wave action or man-made
construction will always be a major concern for Broward County. (See Coastal Management
Element for details on coastal erosion.)

E. Natural Resource Areas
|. Recreationally Important Fish or Shellfish

Recreational fishing is one of the most important activities off the County coast. It is also
important in the freshwater areas of the county in-land, with fishing activities primarily
occurring in the Water Conservation Areas. Charter boats, drift boats, pleasure craft,
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tackle and bait businesses constitute a major part of the recreational fishing industry. A
large variety of aquatic life is supported in the county's inland and offshore waters. Salt
and freshwater catches include bass, sailfish, dolphin, mackerel, bluefish, amberjack,
black-fin, tuna, and swordfish. The Florida Freshwater Fish and Game Commission
regulates freshwater fishing in unincorporated Broward.

Very little commercial fishing takes place in Broward County waters. Netting, fish traps,
and bottom longlines are prohibited by the State. Commercial fishing and shell-fishing
has declined to about half between 1994 and 2011 with total catch for Broward County
of measuring 1.6 million pounds in 1994 and 894,093 pounds in 2011. Among the
approximately fifty different species that were reported- Swordfish held the highest
count with 301,769 pounds.

Broward County consists of a variety of diverse ecological communities. Nine ecological
communities have been identified and described by the Interpretive Section of the Parks
and Recreation Division. Numerous species of plants and wildlife inhabit those
communities including 135 species of endangered, threatened, or rare plants, mammals,
birds, and reptiles. Listings of dominant plants and wildlife can be found according to
ecological community in Appendix C-A. Endangered, threatened, rare, and species of
special concern can be seen in Appendix C-B.

Most of Broward marine habitat is shallow open ocean area along the coast. Since 1967
Broward County has conducted an artificial reef program to provide habitat for marine
species and expand recreational diving and fishing opportunities. Artificial reef sites are
listed in Appendix C-E. Estuarine and mangrove habitat areas provide nesting areas and
nurseries for many marine species. An inventory and description of the mangrove
community is provided in Appendix C-A. See the Coastal Management Element for
more information on management of estuarine and mangrove habitats.

The aquatic environment also supports threatened and endangered species such as the
West Indian Manatee which, as of February 2017, had a minimum population count of
6,620 in Florida. As a result, the U.S. Fish & Wildlife Service issued its final rule to
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downgrade the status of the West Indian Manatee from endangered to threatened
under the Federal Endangered Species Act.

Three endangered or threatened species of sea turtle nest in Broward County:
Loggerheads (Caretta caretta), Atlantic Green Turtles (Chelonia mydas), and Atlantic
Leatherbacks (Dermochelys coriacea). EPGMD's Sea Turtle Conservation Program
involves delineating major nesting areas, identifying nests, and relocating endangered
nests either to hatcheries or safer areas of the beach.

An inventory of vegetative communities is incorporated in Appendix C-A Ecological
Communities and an inventory of endangered and threatened plants is included in
Appendix C-B. Figure [ll.B _of the Natural Resource Map Series shows the
environmentally sensitive lands in Broward County.

F. Current Water Needs and Sources

The total average daily raw water demand in Broward County in 2015 was 215 million gallons
per day (mgd) or 120.8 gallons per capita per day. More than 2,600 miles of canals and levees,
1,300 water control structures and 66 pump stations make up the regional water management
system. The Biscayne Aquifer is an unconfined aquifer that underlies all of Broward County,
Miami-Dade County and the southeastern Palm Beach County and is the primary water source
for public water supply in these areas. Aquifer recharge primarily occurs as a result of local
rainfall and recharge from the County’s expansive canal network which provides a direct
connection between surface waters and groundwater in the Biscayne Aquifer. Recharge of the
County’'s canal network is provided through rainfall and surface water deliveries from the Water
Conservation Areas located to the west of urban Broward County. Water Conservation Areas
also provide aquifer recharge through groundwater seepage. The relative importance of the
Water Conservation Areas as a source for aquifer recharge increases during the dry winter
months and periods of drought. (See Drainage/Natural Groundwater Aquifer Recharge
Element). While the County receives an average of sixty inches of rainfall a year, because of
evapo-transpiration and runoff discharged directly from canals to the Atlantic Ocean, only
fifteen to twenty inches actually reach the Aquifer.

The South Florida Water Management District (SFWMD) regulates the withdrawal of potable
water from the Biscayne Aquifer through the issuance of a consumptive use permit. The
standard consumptive use permit is valid for up to five (5) years although permits can be issued
for a period of up to twenty (20) years if certain conditions are met. Significant changes in
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regional water policy occurred with the adoption of the Regional System Water Availability Rule
by the South Florida Water Management District's governing board in February 2007. The rule
is designed to ensure that water needed for Everglades restoration and natural system function
is retained within the Everglades and will require that local water providers and managers
develop strategies to meet future water supply needs without creating additional demands on
the regional system through surface water management or wellfield operations. Potential
alternative water supplies include the Floridan Aquifer, reclaimed water, desalination, and
aquifer storage and recovery. Alternative water supplies may be used to provide direct offsets
for potable water demands or wellfield operations through recharge of the canal system and
aquifer.

Consistent with regional water policy and as part of water resource planning efforts and as part
of the Countywide Integrated Water Resources Plan, Broward County is developing a
Countywide water management master plan with the application of the County’s integrated
surface water and groundwater model. The project will include a Countywide assessment of
water demands and the identification, sizing, and cost estimates for various alternative water
supply projects and management strategies capable of fulfilling the County’s water supply
needs and water resource goals through 2025.

The water quality status of our surface water resources in Broward County is generally good.
In the last year, phosphorus levels at the S-9 Pump Station increased along with a decrease in
urban water quality in the C-13 Canal. Pressures on water quality, such as building permits and
locations without surface management regulation, have a decreasing trend. Efforts to improve
water quality, such as street sweeping, certification of NatureScape Sites and education on
environmentally-friendly landscaping, continue to increase. Groundwater wells for public water
supply continue to meet standards. A trend toward increasing groundwater levels reversed in
2011. However, a growing number of wells are showing saltwater intrusion. Pressures on
groundwater quality, such as septic systems, solid waste, number of contaminated sites and
reported hazardous material discharges, are decreasing. Many water conservation efforts, such
as the NatureScape Irrigation Service, Conservation Pays toilet rebates, and NatureScape
educational programs, coupled with the Countywide 2-day per week limit on landscape
irrigation, have resulted in a decrease in potable water well withdrawals and per capita
consumption.
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ANALYSIS REQUIREMENTS

A. Water Resources and Water Quality
|. Wetlands

Wetlands acreage in Broward County continues to decline due to development
pressure primarily in southwest Broward. To compensate for unavoidable wetland
impacts, EPGMD has required appropriate levels of mitigation for these impacts
dependent upon the quantity and quality of wetlands that are dredged or filled. These
mitigation areas are designed to replace the functions and values lost through
development. Conservation Element Objective C8 summarizes the County’s policies
toward wetlands. Figure IIL.E of the Natural Resource Map Series is a map of wetlands
within Broward County developed by EPGMD and updated annually (See Water

Management Element Element).

The WCAs do provide opportunities for recreational opportunities for fishing, air
boating, and limited hunting. Access points for these activities are located along I-75
and U.S. 27.

The largest pollution threat to wetlands in the WCAs is agricultural runoff from the
Everglades Agricultural Area around Lake Okeechobee and within Palm Beach County.
Another potential source of pollution is from the back pumping of storm water runoff
from the developed areas. This activity can deliver storm water runoff from parking lots,
roadways, commercial and agricultural operations, and residential lawns into the
conservation areas. Agricultural and storm water runoff contain pollutants such as heavy
metals, nutrients (nitrogen and phosphorus), and toxic substances. The S-9 pump
station located at the western-most point on the C-11 Canal, adjacent to the WCA 3B
has been a major source of urban pollution from Broward County to the Everglades. As
part of flood protection operations, urban storm water runoff is discharged to WCA 3B
through the S-9 pump station following storm events. Additional pumping from the CO
11 occurs to return seepage lost from the WCA. The South Florida Water Management
District has installed the S-381 structure to separate urban runoff in the C-11 Canal from
WCA seepage so that more frequent back pumping with the smaller S-9A pump station
returns only clean water to the WCA. The South Florida Water Management District is
also developing the Broward Preserve Areas (WPA) as part of the Comprehensive
Everglades Restoration Plan. The WPAs will include two impoundments that will store

CONSERVATION SUPPORT DOCUMENT DRAFT

Broward County Board of County Commissioners


http://www.broward.org/BrowardNext/Documents/BCLUP-Draft/09-maps-natural-resources.pdf

Exhibit 4
Page 207 of 754

urban storm water to lessen the need for operation of the S-9 pump station during
heavy rain events.

Another threat to wetlands in the developed area, though not necessarily pollution, is
the loss of viability of wetlands that are used as on-site mitigation through lack of
maintenance or the original quality of the wetland was poor and was not suitable for
sustained on-site mitigation.

Water utilities across the County rely entirely upon groundwater sources, including the
Biscayne and Florida Aquifers, for potable water supplies. Use of well stimulation
fracturing techniques and mixes exposes adjacent land and surface waters to the risk of
contamination through open pit storage, truck transport on roadways, and activities
during well development. On June 23, 2015, the Board of County Commissioners
adopted Resolution 2015-340 opposing the use of hydraulic fracturing, acid fracturing
and any form of extreme well stimulation for purposed of resource extraction. Policy
C3.4 prohibits oil, gas, and mineral extraction and exploration, through drilling, core
testing, fracking, and any other methods, in areas designated for Conservation future
land use on the Broward County Land Use Plan or the BMSD Future Land Use Map
Series.

During the summer months or rainy season, urban runoff (nonpoint source pollution)
from rainfall, combined with high water temperature, creates a concentrated nutrient
environment that promotes the growth of aquatic pests such as bacteria, algae, water
hyacinths, hygrophyla and cattail which deplete water of dissolved oxygen. Urban runoff
also transports toxic materials such as pesticides, heavy metals, hydrocarbons and
dissolved inorganic materials. Objective C3 addresses water quality.

As development activity increases, the total amount of polluted urban runoff
concurrently increases. Therefore, urban development and storm water runoff have a
serious negative impact on surface water quality (see Water Management Element).
Map C-3 shows storm water outfalls regulated by a National Pollutant Discharge
Elimination System permit.

There are approximately 29 miles of rivers and canals within the BMSD of Broward
County. This represents two (2) percent of the nearly 1,800 miles located in the county.
The potential for the protection and conservation of rivers and canals is limited because
most of the land surrounding the rivers and canals in the BMSD is developed.
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Water quality in rivers and canals is important to the county. The Broward River Trails
Program establishes linear parks and greenways along rivers and canals which serve as
buffers filtering pollutants and preserving water quality. Land is secured by utilizing
techniques such as conservation easements, purchase of development rights and
donations. Several pitfalls associated with the implementation of the River Trails
Program include property owners concerns over issues such as liability, crime and litter.

The Middle and New River systems are mainly used by private boat owners for dockage
and access to the ICW and the ocean. Major commercial yacht building, repair, and
marina facilities are located along the New River as it flows through Fort Lauderdale
and along the South Fork of the New River just west of [-95.

The largest pollution threat to surface waters in the county is storm water runoff from
roadways, parking lots, golf courses and residential lawns. In canals where marinas and
private boat dockage are located, a major pollution threat is point source pollution from
live aboard boats/vessels and ship repair facilities. Live aboard vessels are known to
illegally release raw sewage, degrading the water with pollutant inputs such as floatable
debris and coliform bacteria. Marinas contribute debris from construction and repair of
vessels. The combination of these factors makes the New River the most contaminated
in the county.

The EPGMD has monitored surface water quality in Broward County since 1972. The
long-term water quality monitoring program involves the sampling and testing of a
network of 46 surface water stations located on major waterways of the county. Map
C-1 depicts surface water monitoring sites. Each station is selected to represent the
water typically found within a specific drainage basin. The tests measure general water
quality and are used to characterize the overall ecological health of the system and to
evaluate any potential human health risks. The network is sampled quarterly. The results
and data of this testing program are currently being used by state and federal agencies
to assess the water quality condition of the County’s surface waters per the United States
Clean Water Act and state of Florida’'s Watershed Restoration Act.

The EPGMD also conducts special project tests such as drainage basin characterizations
which include general water quality testing; testing for metals, pesticides, herbicides,
and other organic compounds; and chemical and biological evaluations of bottom
sediments.

All sampling and analyses are performed by the Laboratory Services Section of the
Environmental Planning & Community Resilience Division. The laboratory is certified by
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the U.S. EPA, the Florida DEP and the Florida HRS as a full-service air and water quality
testing facility.

Lake excavation in the County is regulated by Chapter 27 of the Broward County Code.
Licenses are required by EPGMD for the creation of lakes, canals and other water
bodies.

To obtain a license, the planned lake must meet the requirements presented in
Ordinance 93-49 for minimum side slope and vegetation. Previously, many lakes and
borrow pits were constructed with little or no side slope, which were dangerous for
children and non-swimming adults. Earlier designs also rendered them biologically
dysfunctional and provided direct access of polluted runoff to the Biscayne Aquifer.
Poorly designed rock pits increased the opportunity for unfiltered or untreated urban
runoff to enter the aquifer. Erosion from excavated material contributed to the siltation
of the associated rock pit. Further, open rock pits and slag piles became hazards to the
public if not properly safeguarded. Since the licensing program’s inception in 1993
newly created lakes have been successfully designed to meet certain side slope and
vegetative requirements. Some problems have been encountered with property owners
who find vegetation in lakes objectionable and do not allow it to grow. Objective C5
addresses soils and soil erosion.

Protection of groundwater quality in Broward County is dependent upon proper
management of the Biscayne Aquifer. Saltwater intrusion is one of Broward County's
most serious water quality problems threatening groundwater supplies in eastern
portions of the County. The saltwater intrusion line has been moving steadily westward
for the past few decades. Saltwater intrusion is caused by historical drainage of
freshwater wetlands and resultant loss of freshwater head and can be exacerbated by
increased pumping of groundwater and diversion of surface water flows for drinking
water, irrigation, and other purposes.

Saltwater intrusion currently threatens ten major wellfields operated by Broward County
and the municipalities of Dania Beach, Deerfield Beach, Fort Lauderdale, Hallandale
Beach, Hillsboro Beach, Hollywood, and Pompano Beach. Those wellfields include 155
wells with a combined pump capacity of 350 mgd, representing 48% of total wellfield
pump capacity Countywide. The U.S. Geological Survey, SFWMD, WWS, and EPGMD
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operate a groundwater monitoring system designed to track the extent of saltwater
intrusion in the County.

Another serious water quality issue is the potential for contamination of the public
drinking water supply by industrial/commercial pollution. The Broward County Board of
County Commissioners adopted the original Wellfield Protection Ordinance in August
1984. The current version of the Wellfield Protection Ordinance, No. 93-7, was enacted
on November 23, 1993. The purpose of the Ordinance is to safeguard public health by
providing criteria for the regulation of storage, handling, use and production of
hazardous and toxic substances within the protected areas of water supply wells.

Implementation of the Hazardous Material Regulations and Storage Tank Regulations
prevents discharges to the air, soil, groundwater and surface water by providing
specifications for facility design, construction, operation, maintenance and closure
which include early detection, containment and recovery of discharges. Approximately
5,830 facilities are currently licensed and are inspected at least biennially. EPGMD
maintains a response program to investigate threats of contamination, participate in
the cleanup and prepare enforcement cases as appropriate. The current version of the
Hazardous Materials and Storage Tank Regulations include Ordinance Nos. 93-7 and
93-6, respectively.

More than 23,000 tests are performed each year to comply with national standards in
WWS" NELAP certified drinking water laboratory. WWS also employs certified water
treatment operators who conduct more than 317,000 process control tests annually.
These tests ensure that the water treated and delivered to Broward County customers
meets or exceeds all federal requirements for safe drinking water under the Safe
Drinking Water Act. Table C-2 lists the parameters set by the Safe Drinking Water Act,
the levels detected in potable water for Districts 1A, 2A, 3A and 3B/C and includes the
results of monitoring for the period of January 1to December 31, 2015. Data obtained
before January 1, 2015, and presented in this report, are from the most recent testing
done in accordance with drinking water laws, rules and regulations.
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Table C-2
2015 Water Quality Report
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B. Air Resources

Ambient air monitors continue to report that the air quality in Broward County is about 78%
in the good range (i.e. Air Quality Index in the 0 — 50 range). However, Broward County's air
quality exceeded the U.S. Environmental Protection Agency (EPA) National Ambient Air
Quality Standards (NAAQS) less than one percent (1%) in the past 5 years, indicating that
continued growth rates could pose a challenge in the future to meet these standards, unless
the County is environmentally vigilant when approving land use and transportation plans.
Broward County is within eight to ten years of using all of its available land and the impact of
future growth should be carefully planned to determine the detrimental effect, if any, on air
quality. Exceeding the EPA NAAQS due to excessive emissions could result in facilities having
to spend more money to install costly pollution control equipment and state and local
agencies having to implement costly transportation control measures.

In accordance with EPA, Florida Department of Environmental Protection (DEP) and local air
regulations, EPGMD issues air permits and performs air compliance inspections of facilities
that cause, contribute or have the potential to emit significant air pollution. EPGMD will
continue to enforce EPA, DEP and local asbestos regulations to protect the public from
exposure to asbestos fibers that may result from the disturbance and/or removal of asbestos
containing building products and systems during the renovation or demolition of public,
commercial, industrial and certain types of residential structures and building systems. In
addition, EPGMD has representation in the Metropolitan Planning Organization Technical
Committee (MPOTC). As part of the active role in the MPOTC, EPGMD promotes alternative
modes of transportation, transit-oriented development and walkable communities to alleviate
traffic congestion and air pollution. The Department is also involved in the promotion and
implementation of alternative fuel vehicles through participation in local, state and federal
initiatives and public-private partnerships.

C. Floodplains

In general, the County has been managing floodplains successfully since 1977 through the
review and permitting process. Flooding problems have been greatly alleviated, by the creation
of 19 drainage/water control districts which have developed a system of secondary canals and
small manmade lakes (see Water Management Element). Even with the existence of flood
control regulations and structures, flooding is still a major issue. As a result, Broward County is
a recognized participant community in the Federal Flood Insurance Program. This program
requires the adoption of a resolution of intent to participate and cooperate with FEMA and
submit a floodplain management ordinance that meets or exceeds the minimum NFIP criteria
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and of which also adopts any Flood Insurance Rate Map or Flood Hazard Boundary Map for
the community.

. Commercially Valuable Minerals

Mining activities by their nature of operation have a negative impact upon surface water
quality. All such activities in the County are surface extractions resulting in open rock pits and
slag piles. Rock pits increase the opportunity for unfiltered or untreated urban runoff to enter
the Aquifer. Erosion from excavated material contributes to the siltation of the associated rock
pit. Further, open rock pits and slag piles become hazards to the public if not properly
safeguarded. Newly adopted state reclamation requirements as specified within the Resource
Extraction Reclamation Act of 1986 (Chapter 378, FS) address some of these concerns.
Requirements for reclamation, trash and unusable equipment disposal, erosion control and
revegetation provide these safeguards. In addition, the U.S. Army Corps of Engineers and the
SFWMD have adopted standards for the creation of littoral slopes which may introduce
biological function to reclaimed rock pits. Objective C4 manages mineral resources.

. Soil Associations and Areas with Soil Erosion Problems

Of Broward County’s ten (10) soils associations, only the Hallandale-Margate and Lauderhill-
Dania soil associations are generally unsuitable for septic tank usage. In these two (2) soil
associations, septic tank usage could potentially cause adverse impacts to groundwater or
surface waters if residential densities or non-residential intensities are too high, as shown in
the Broward County Land Use Plan’s Natural Resource Map Series.

Objective C5 provides for the County to maintain its land development codes allowing septic
tanks where a centralized wastewater system is not available, provided all legal requirements
are met. The term—available as used herein is intended to be interpreted consistent with the
Section 64E-6.002(9), FAC. The land development codes governing septic tank usage are
codified in Chapter 34, Article l'2, Broward County Code of Ordinances (Code).

The land development codes mandating that all premises which abut a sanitary sewer main
be connected to the sanitary sewer main, unless exempted, are codified in Chapter 34, Article
ll, Code. The Code provides for two (2) exceptions. The first exception is for connection
charges that are not just or unreasonable. The second exception, adopted into Chapter 34 on
July 14, 1998, is for areas designated with a rural residential designation (1 dwelling unit per
acre or less). These two (2) articles, which are considered environmental regulations and thus
apply Countywide, supplement the standards for onsite sewage treatment and disposal system
provisions codified in Chapter 64E-6, Florida Administrative Code (FAC).
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The U. S. Department of Agriculture, Natural Resource Conservation Service (NRCS) has
indicated that inland erosion is minimal except for siltation at construction sites. Coastal
erosion continues to be the main concern. The Broward County Erosion Prevention District
was established in 1963 by special act of the Florida Legislature and given the authority to
implement a beach preservation program for the twenty-four miles of ocean shoreline in
Broward County. In 1992, DPEP took over the functions of the Erosion Prevention District. (See
the Coastal Management Element). Soil erosion is addressed through Objective C5.

F. Natural Resource Areas

Opportunities to enhance or improve recreational saltwater fishing are extremely
limited because there is only approximately 1.2 miles of coast line in unincorporated
Broward. However, because recreational saltwater fishing is considered to be so
important to the County, the EPGMD created the Artificial Reef Program, which s
described in the marine habitat category of the natural resource section. Marine habitat
and fisheries are addressed by Objective C7.

Opportunities to enhance or improve commercial saltwater fishing are extremely
limited because there is only approximately 1.2 miles of coast line in the BMSD.
However, because commercial saltwater fishing is considered to be so important to the
County's economy, the EPGMD created the Artificial Reef Program, which is described
in the marine habitat category of the natural resource section. Marine habitat and
fisheries are addressed by Objective C7.

Conservation of wildlife species is dependent upon the conservation of the vegetative
resources that provide them with food, shelter and nesting areas. In 2009, the Broward
County Commission designated 46 Native Vegetation Category Local Areas of
Particular Concern (LAPC) and 79 Natural Resource Areas (NRA), many of which are
also LAPCs. Appendix C-C lists NAPCs, LAPCs and NRAs. These areas represent historic
remnants of the vegetative communities that once flourished in Broward County. While
these designations do not preclude development, they do limit activities that may occur
on the site until a certain level of development approval is received. Development is
preceded by an environmental impact report and, potentially, mitigation measures if
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they are required. During the development review of the LAPC sites, all or a portion of
the designated resource can be set aside as a private or public preservation area.

Of the methods for protecting existing natural resource areas, only designation as an
Urban Wilderness Area assures preservation. Designated Urban Wilderness Areas,
acquired with public funds, are maintained as passive recreation areas in perpetuity.
Appendix C-D lists the Urban Wilderness Areas.

Development will continue in Broward County for the foreseeable future, therefore,
pressures to develop environmentally sensitive areas shall continue. It is assumed that
state grants, such as the Conservation and Recreational Lands (CARL) program, and
locally generated funds, such as regional park impact fees, will be utilized for acquiring
sites on the Urban Wilderness Inventory. Appendix C-D contains the Urban Wilderness
Inventory. Additionally, through the 1989 Environmentally Sensitive Land Bond Issue
that was approved by the voters of the County, nearly 1000 acres of the most
endangered sites have been purchased for conservation and passive park usage.
Wildlife is addressed by Objective C7.

To create additional habitat for marine life, the EPGMD manages an active artificial reef
program. Through this program, objects such as derelict ships, oil platforms and
engineered structures are introduced into the marine environment. These underwater
structures provide shelter and foraging areas for fish, substrate for benthic organisms
and nursery areas. The effectiveness of the Artificial Reef Program is inconclusive.
Certainly, more habitat is being provided. It is not known whether providing an
increased quantity of habitat actually leads to an increased abundance of aquatic life
or biodiversity, although that is the presumption of many leaders in the field of marine
biology and oceanography. According to NOAA, research suggests that in some
instances, artificial reefs may divert some pressure away from natural reefs while still
allowing visitors to enjoy diverse marine life. Because many of these divers, snorkelers
and anglers charter through local businesses, artificial reefs can have a positive impact
on local economy as well. In some instances, however, the negative ecological impacts
of artificial reefs may outweigh potential economic gains. For example, development
of artificial reefs may cause an increase in overall visitation to an area, meaning more
visitors to both artificial and natural reefs. Or, if artificial reefs are not carefully planned
or constructed, they can potentially damage natural habitats. In addition, monitoring
observations indicate that many artificial structures are quickly becoming habitat and
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possibly a spawning source for invasive species such as the orange-cup coral. Marine
habitat is addressed by Objective C7.

Manatees, which inhabit rivers, shallow estuaries, and saltwater bays, are found year-
round in Broward County. In 1993 the State of Florida approved County-recommended
speed restrictions along most major waterways for manatee protection. Manatee
numbers increase during the winter months when migration from the central part of
the State occurs.

A portion of Port Everglades remains designated as a "Manatee Sanctuary" by the
Florida Legislature. Additionally, the cooling lakes connected to the inland FPL power
plant have been designated "essential manatee habitat" by Broward County and as a
'no entry zone" by the State.

Manatees have no known predators however principal threats to the manatees'
existence in Broward County are boat or barge collisions and crushing or drowning in
canal locks. Although manatees are protected under the Endangered Species Act and
the Marine Mammal Protection Act, a slow decrease in their population is projected by
experts in the field.

In 2007, the Environmental and Growth Management Department developed the
Manatee Protection Plan to ensure the long-range protection of the manatee species
and its habitat by implementing additional manatee protection measures and including
increased law enforcement, manatee monitoring, education and awareness
throughout the County's waterways that are accessible to manatees.

As part of the Plan, the Board adopted Ordinance No. 2007-34, which, beginning
October 1, 2008:

1. Established a $400 (with a 4% annual increase) per new slip fee for new marine
facilities or existing marine facilities undergoing expansion.

2. Sets an annual manatee conservation fee of $20 (with a 4% annual increase) per
slip for all facilities with five or more slips (multi-family residential, commercial,
municipal and private marinas, and/or boat ramps).

3. To help document and track the number of slips in the County, requires facilities
with five or more slips to apply for an annual Marine Facility Operating License.
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All three species of sea turtles known to nest in Broward County are designated as
either endangered or threatened. There are numerous reasons for the decline in the
turtles' populations. Coastal development activities have the greatest negative impact.
The Sea Turtle Conservation Program, administered by EPGMD, serves to mitigate the
negative effects of development activities by marking and recording nesting sites, and
when necessary, relocating turtle eggs to non-hazardous areas. This program is funded
and administered by the Board through the Environmental Planning and Community
Resilience Division (EPCRD) and carried out by Nova Southeastern University to
conduct sea turtle nesting surveys daily from March 1, 2015 — October 31, 2015 for all
Broward County beaches except John U Lloyd State Park (Index Beach, monitored by
Park staff). All loggerhead, green and leatherback turtle crawls (nests and false crawls)
were identified to species and recorded by Geographic Positioning System (GPS). All
nests were marked using wooden stakes and Red-Glo flagging tape and monitored
throughout the season until they hatched or were determined to be non-viable.
Reproductive success was investigated for a total of 2,172 nests after hatch-out (2,087
in situ, 41 Relocated, 44 Restraining Cage nests). The 2015 sea turtle nesting season
had the second highest nest numbers since the inception of the project/surveys in 1987,
although earlier years may have slightly varied in survey area and season length.
Nesting Success (Nests/(Nests + False Crawls)) averaged 41.2% for all species
combined, 39.6% for loggerheads, 51.0% for greens, and 97.2% for leatherbacks. The
combined species nesting success was 10% lower than the 2014 season and nearly 7%
lower than the 5-year average of 48.0%.

The Tree Preservation Ordinance has provisions for the protection of Natural Forest
Communities (NFC). Sites designated as an NFC must preserve portions of their
property through a conservation easement to receive a Tree Removal License.
Municipalities which have their own Tree Ordinances are required to have similar
provisions. However, in some cases enforcement of Municipal Tree Ordinances is less
stringent and may not provide adequate protection.

Preservation of the native understory vegetation within native communities is
accomplished, in part, by the Natural Resource Area provisions of the code which limits
the clearing activities that may occur on the site until a certain level of development
approval is received. There are 79 sites that have been designated by the Board as
NRAs.
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To re-establish the benefits provided by native plants within the developed
environment, a certain percentage of native plants is required within landscape plans
reviewed by the County. Broward County also administers the NatureScape Broward
program with the goal of protecting water quality and quantity, and creating wildlife
habitat through appropriate landscaping practices, the prudent use of our water
resources, and the planting of native, non-invasive and other drought tolerant plants
in Broward County. Policy C6.8 references the implementation of the NatureScape
Broward program and program principles as part of the County’s efforts to achieve
water conservation as landscape irrigation accounts for up to 50% of water
consumption in Broward County. Additionally, plant species known to invade natural
vegetative communities are precluded from use by the landscape ordinance. Objective
C8 conserves and protects native vegetative communities.

Table C-3
Broward County Projected Water Demand

2025 2035
Population 1,909,632 2,000,000 2,100,000 2,200,000
Projected
Required 318 246.7 2619 2729

Allocation (mgd)

Projected
Required
Additional
Pumpage (mgd)

2394 7.3 22.5 33.5

*Projected Broward County water demands based on current BEBR and PCUR measured in 2016 provided by the Environmental
Planning and Community Resilience Division.

6. Projected Water Needs and Sources

Broward County’s population is projected to increase by 13.2% between 2012 and 2027,
from 1.76 to 2 million people. The Biscayne Aquifer is currently the primary drinking
water source for all of Broward County and even under current demands has been
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subject to restrictions during periods of water shortage. In the absence of alternative
water supply development, raw water demands on the Biscayne Aquifer would be
expected to increase at a rate commensurate with population growth, assuming that
the treatment technology and the per capita rate of consumption were to remain the
same. However, Broward County’s overall raw water demands are likely to increase at
a rate that surpasses that of population growth since many water utilities are expected
to upgrade their treatment technologies from lime softening to membrane
filtration, the latter of which has lower recovery of finished water but produces a higher
water quality. Membrane filtration systems will also allow utilities to utilize the brackish
Floridan Aquifer as a source water for potable treatment systems through upgrading
of filtration skids, thereby providing diversification in water sources, increasing overall
treatment capacity to meet growing demands, and achieving consistency with the
Regional System Water Availability Rule.

Recognizing the potential value of water conservation programs, the Board instituted
a variety of measures in 1991 to reduce per capita water use. The key components of
these plans are discussed below. As shown, the water conservation programs
developed on a Countywide basis are focused on ordinances that require specific
irrigation hardware, restriction of outdoor uses of water, low-flow fixtures for indoors
and public education.

1. The Board adopted an ordinance that requires the installation of rain sensor devices
on all irrigation systems installed after May 1, 1991 (Chapter 39, Broward County
Code of Ordinances, Article VII). These sensors prevent irrigation systems from
turning on when it is raining. The ordinance does not affect systems installed prior
to 1991.

2. The Board adopted a Countywide ordinance (Ordinance 91-8, Chapter 36, Broward
County Code of Ordinances, Article Il) limiting hours of irrigation from 5:00 PM to
9:00 AM. The primary focus of the ordinance is to allow irrigation only during night
time hours and to encourage the use of low flow watering by providing exemptions
for low volume irrigation systems.

3. The Board adopted a Countywide ordinance (Chapter 39, Broward County Code
of Ordinances, Article VIIl) adopting the principles of Xeriscape. This ordinance is
intended to conserve water by promoting the use of native plant communities that
require less frequent watering.
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4. The Board adopted a Countywide ordinance (Chapters 5 and 39, Broward County

Code of Ordinances, Article Ill) applying the South Florida Building Code, which
requires water conservation fixtures and low flow volume irrigation. The ordinance
applies to all construction occurring after the date of ordinance passage but does
not address retrofitting of buildings prior to the data of the ordinance.

The Board approved Resolution 85-867 to adopt FAC Chapter 40E-21 by reference
at such time the South Florida Water Management District declares a water
shortage condition exists. Graduated, detailed and specific water reductions are
mandated in such an emergency and are fully enforceable by law enforcement
agencies.

In addition to the Countywide ordinances adopted by the Board, the EPGMD has
implemented a Countywide water conservation and educational outreach program
called Water Matters, designed to inform homeowners, professional property
managers, and children about the need for water conservation and the connection
between urban water practices and the quality of our natural resources. Several Water

Matters program initiatives are implemented in partnership with municipal

governments, drainage districts, businesses and other governmental agencies.

1.

EPGMD annually coordinates and administers the celebration of Water Matters
Day, a Countywide water conservation event to educate residents about the need
for water conservation, water management in Broward County and ways they can
help conserve and protect local water resources.

EPGMD implements the nationally recognized Naturescape Broward program
which promotes the use of native and other drought tolerant and low-maintenance
plants in landscaping to protect the quality and quantity of water resources.

EPGMD operates a NatureScape Irrigation Service (NIS) designed to achieve
significant reductions in landscape irrigation through landscape site evaluations
that assist property managers in providing more efficient maintenance and
operation of large volume irrigation systems.

EPGMD provides Know-the-Flow training to landscape professionals, property
managers, public works staff and others on a monthly basis. Know-the-Flow is a 40
hour course in surface water management and best management practices to
protect the quality and quantity of local water resources.
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5. EPGMD staffs the Broward Everglades Working Group with representation from
municipalities, drainage districts, agricultural and other interest groups, which was
convened to develop a pollution reduction action plan for the C-11 West Basin as
part of local efforts to increase source controls on pollution in support of Everglades
restoration.

EPGMDs programs are intended to make the public, policy makers and governmental
agencies more aware of the value of conserving both the quality and quantity of water
resources and increasing their active participation in water conservation efforts as part
of daily activities.

Broward County’s water utility, Water and Wastewater Services (WWS), is also focused
on achieving significant water savings through more efficient operations, water
conservation and educational programs. WWS originally prepared a Water
Conservation Plan to comply with the requirements of the South Florida Water
Management District in April 1988. The plan has been updated on a regular basis since
that time to reflect the latest conservation measures and policies in the water supply
industry. Current elements of the plan include the following programs:

1. Since 1991, WWS has maintained a three-tiered rate structure for water pricing. In
2003, the rate structure was amended to further enhance conservation.

2. WWS has implemented a plan for mitigating unaccounted for water losses, which
includes a leak detection program utilizing surveillance techniques, certification and
calibration of water meters.

3. WWS has developed a public education program that includes the development
and distribution provision of brochures and educational materials for elementary
and high school students, and presentations to homeowner and condominium
associations regarding water supply, treatment and conservation issues.

4. WWS continues to pursue opportunities to increase the amount of reclaimed water
used from the North Regional Waste Water Treatment Facility to offset irrigation
demands.

5. WWS is partnering with EPGMD to fund the operation of a NatureScape Irrigation
Service within its service area to help customers implement improved irrigation
practices on their property.
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6. WWS is currently developing a water use profile for each of its four service areas.
The profile is designed to identify specific demographic, operational, engineering
and fiscal characteristics of each service area that allows WWS to determine area
specific customer patterns within each service area. The proposed data will be used
to develop a targeted conservation program for each district. Elements of the
program may include revised educational programs, demand management by
testing the impact of gradual pressure reductions, rebate programs, or increased
use of reclaimed water. Upon completion of the profile, the existing conservation
program will be updated.
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IMPLEMENTATION

A. Authority

Programs, policies, and standards related to environmental protection and conservation in
Broward County are developed and implemented by federal, state, regional and county public
agencies. A list of responsible agencies is provided in Appendix C-H, which identifies the
enabling legislation and authority granted to each public agency. The primary agencies
charged with the enforcement of environmental regulations in Broward County are the Florida
Department of Environmental Protection (DEP), the South Florida Water Management District
(SFWMD), the Broward County Environmental Protection and Growth Management
Department (EPGMD) and the Broward County Water and Wastewater Services (WWS).

B. Regulatory Efforts to Promote Conservation and Protection of Natural
Resources

The Tree Preservation Ordinance, Section 27-340, Broward County Code of Ordinances, has
provisions for protecting Broward's remaining upland habitat. The Ordinance requires a
License for tree removal. The Ordinance is enforced by the EPGMD.

Under the provisions of the ordinance, EPGMD reviews site plans or construction plans for
impacts to trees through a license application. The applicant is required to preserve trees if
possible and to relocate or replace trees if not possible. There are additional requirements for
the preservation of Natural Forest Communities and Specimen Trees, as well as standards for
the protection of trees during construction. The Ordinance is countywide; however, it is not
enforced in a municipality if that municipality has certified that it has an ordinance as stringent
as the county's ordinance and is capable of enforcement.

The County also has an ordinance that regulates the pruning of trees. Section 27-421-425 of
the Broward County Code prohibits improper pruning of trees, such as topping. This ordinance
is enforced Countywide and has similar municipal exemption language.

Broward County's Countywide protective land clearing ordinance is designed to regulate
removal of native vegetation in designated areas. An owner may only clear property of existing
understory in accordance with Ordinance 89-6. Indiscriminate land clearing can, and often
does, destroy valuable trees by disturbing root systems as well as diminishing the integrity of
the resource. Such activity contributes to the loss of natural areas and habitats in the County
and, thereby, negatively impacts the quality of life. This Ordinance protects the understory
vegetation until appropriate development permits have been issued.
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The County has review authority over an environmentally sensitive area if the area has been
designated as a Local Area of Particular Concern (LAPC) or has been included in the Urban
Wilderness Inventory. Sites so designated or included cannot be developed until an
environmental impact report has been completed in accordance with the Broward County Land
Development Code. If, upon review of the environmental impact report, the Broward County
Commission determines that acquisition of all or part of the land is necessary to prevent
adverse environmental impact, the Board may defer action on the development permit
application for a period of up to one year. At that time, approval will be granted subject to
specific conditions unless the land has already been acquired by the County.

LAPC's may be designated in six categories according to the types of resources present. LAPC's
must have one or more of the characteristics for the respective category. The categories are
as follows:

Coastal areas of unique, scarce, fragile or vulnerable natural habitat, physical features
and scenic importance, or; Coastal areas of high natural productivity or essential habitat
for fish, wildlife and the various trophic levels in the food web critical to their well-being,
or; coastal areas of substantial recreational value and/or potential, or; areas needed to
protect, maintain, or replenish coastal flood plains, coral and other reefs, beaches,
offshore sand deposits and mangrove stands.

A geological, hydrological, or physiographical feature confined to a small area of
Broward County and considered quite rare locally or regionally, or; a representative
natural ecosystem and/or its units existing in a few isolated locations but extirpated from
most of the County.

Areas containing native plant communities of unique character and/or rare, threatened,
or endangered species or species of special concern, or; native vegetative communities
exceptionally outstanding in growth, structure, and/or variety, or; isolated or well
developed native vegetative communities in urban or rapidly urbanizing areas.

Existing wildlife refuges, reserves, and sanctuaries, or; known habitats of rare,
threatened or endangered species or species of special concern, or; major wildlife
intensive use areas such as well-developed hammock communities, highly productive
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coastal tidelands and mangroves, or; areas used for scientific study and research on
wildlife.

Existing ports, marinas, piers, energy resources and artificial reefs or; areas noted for
scientific study and research concerning economic development.

Sites designated on the National Register of Historic Places or on the Florida Master
Site File, or; sites related to the general development of the local area, region or State,
or; buildings which are significant examples of the architectural design of their period,
or; sites associated with the life/lives of important person(s) or social, political, cultural,
or economic movements or with historical events, or; archaeological sites which have
yielded useful information on the area's past.

Unigue Natural Areas were first identified in the Broward County Land Use Plan in 1977.
These areas were considered to be the last remains of Broward County's natural
landscape, having unique and/or ecological significance. Since that time, Unique
Natural Areas have been designated LAPC's and are subject to environmental review
prior to development.

The Urban Wilderness Inventory is a list of natural areas proposed by the Urban
Wilderness Advisory Board for preservation as Urban Wilderness Areas. The Urban
Wilderness Advisory Board was established by Chapter 25 V%, Broward County Code of
Ordinances. The Advisory Board is composed of nine members each having expertise
in either biology, botany, zoology or physical or environmental science. The purpose of
the Advisory Board is to maintain an inventory of existing natural areas and to make
recommendations to the Board on acquisition and regulation of those areas. Currently,
there are 38 Urban Wilderness Area sites on the Inventory. Exact locations and
descriptions of the sites are provided in Appendix C-D.

Water utilities across the County rely entirely upon groundwater sources, including the
Biscayne and Florida Aquifers, for potable water supplies. Use of well stimulation
fracturing techniques and mixes exposes adjacent land and surface waters to the risk of
contamination through open pit storage, truck transport on roadways, and activities
during well development. The Board of County Commissioners adopted in 2015 a
resolution (Resolution 2015-340) opposing the use of hydraulic fracturing, acid
fracturing and any form of extreme well stimulation for purposed of resource extraction.
Policy C3.4 prohibits oil, gas, and mineral extraction and exploration, through drilling,
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core testing, fracking, and any other methods, in areas designated for Conservation
future land use on the Broward County Land Use Plan or the BMSD Future Land Use
Map Series.
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APPENDICES
Appendix C-A

Ecological Communities

Broward County 2017

1. Beach and Dune Community

General Description: Composed of unconsolidated sand facing the open ocean and shaped
by the wind, waves, currents, and tides. Behind the beach, sand may be piled up by the wind
forming dunes. The key to pronounced dune growth is adequate sand supplies and the
existence of pioneer vegetation.

Geology and Solls: Ancient coral reef substrate; surface deposits of shell fragments, calcium
carbonate and silica sands; soils infertile and unstable; elevation 0-5 feet MSL.

Natural Influences: Wave action; longshore and offshore currents; tides; storm surges; sea-
level changes; wind; salt spray; sunlight; hurricanes; vegetative colonization.

Human Influences: Coastal development; jetties; seawalls; beach nourishment; recreational
activities; pedestrian and vehicular traffic; beach cleaning equipment; oil spills; ocean dumping.

Dominant Plant Species: Sea Oats (Uniola paniculata); Sea Grape (Coccoloba uvifera); Beach
Sunflower (Helianthus debilis); Beach Star (Remirea maritima) (E); Beach Creeper (Ernodea
littoralis) (T); Spanish Bayonet (Yucca aloifolia); Cocoplum (Chrysobalanus icaco); Railroad Vine
(lIpomoea pes-caprae); Beach Peanut (Okenia hypogaea)(E); Beach Croton (Croton punctatus);
Beach Bean (Canavalia humifusa), Saw Palmetto (Serenoa repens); Prickly-pear Cactus
(Opuntia humifusa); Nickerbean (Caesalpinia bonduc).

Dominant Animal Species: Atlantic Green Turtle (Chelonia mydas mydas) (E); Atlantic Hawksbill
(Eretmochelys imbricata imbricata) (E); Atlantic Loggerhead (Caretta caretta caretta) (T);
Atlantic Leatherback (Dermochelys coriaceo) (E); Ghost Crab (Ocypade quadrata); variety of
shorebirds; variety of fishes.

Current Status: Few native beaches and dunes remain along Broward County's 24-mile
coastline. The 1.1-mile North Beach Park in the City of Hollywood is the largest. Additional
parcels of vegetated beach and dunes exist in John U. Lloyd State Recreation Area and in the
Town of Hillsboro Beach.
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2. Coastal Strand Forest Community

General Description: Behind the beach and dunes, forest trees are able to grow protected
from salt spray and in soils with some accumulation of organic material. Most of the species
are of Caribbean origin brought to our shores as seeds by tropical currents, storms, and
migrating seed-eating birds. The tropical hardwood hammock which develops is more
specifically called the coastal strand forest.

Geology and Solls: Ancient coral reef substrate; sandy soils from former dunes; thin layer of
organic material; decreased salinity of soil; elevation 10-12 MSL.

Natural Influences: Occasional storm surges; humidity; warming influence of the ocean;
proximity to tropical seed sources; hurricanes, protection from wind and salt spray; protection
from fire.

Human Influences: Land development; introduction of exotic plant species; recreational
overuse and abuse; illegal collection of native plants.

Dominant Plant Species: Sea Grape (Coccoloba uvifera); Poisonwood (Metopium toxiferum);
Mastic (Mastichodendron foetidissimum); Black Ironwood (Krugiodendron ferreum); Paradise
Tree (Simarouba glauca); Torchwood (Amyris elemifera); Spanish Stopper (Eugenia foetida);
Silver Palm (Coccothrinax argentata); Inkwood (Exothea paniculata); Gumbo-limbo (Bursera
simaruba); Sabal Palm (Sabal palmetto); Live Oak (Quercus virginiana); Strangler Fig (Ficus
aurea); Red Mangrove (Rhizophora mangle); White Mangrove (Languncularia racemosa);
Marlberry (Ardisia escallonioides); White Stopper (Eugenia axillaris); Wild Coffee (Psychotria
spp.); Snowberry (Chiococca alba).

Dominant Animal Species: Raccoon (Procyon lotor); Gray Fox (Urocyon cinereoargenteus);
migrating Passerines; various squirrels.

Current Status: The last remnants of Broward County's coastal strand forests are contained
within Hugh Taylor Birch State Recreation Area and the Bartlett Estate in the City of Fort
Lauderdale.

3. Mangrove Community

General Description: Mangrove swamps occur in estuaries, on sheltered coasts, and in
protected bays and waterways of tropical and subtropical shallow waters. Mangroves are
comprised of salt tolerant trees and shrubs which grow as far inland as the tide ranges. The
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term "mangrove" encompasses not only a community of plants of several unrelated
families/genera, but also the entire habitat including animals and highly organic soils.

Geology and Solls: Oolitic limestone substrate; highly organic mud which may cover marl
deposits; elevation approximately MSL.

Natural Influences: Highly saline to fresh water; tidal inundation increases salinity, rain and
freshwater runoff decreases salinity; high humidity; protection from wave action; hurricanes;
nearly frost-free climate; wood-boring crustaceans.

Human Influences: Degradation of water quality; dredge and fill operations; construction of
marinas and seawalls; coastal development; litter; boat wakes.

Dominant  Plant  Species: Red  Mangrove (Rhizophora mangle), White Mangrove
(Languncularia racemosa); Black Mangrove (Avicennia nitida);, Buttonwood (Conocarpus
erectus); Sea-oxeye Daisy (Borrichia frutescens).

Dominant Animal Species: Mangrove and fiddler crabs, herons, egrets, spoonbill, osprey,
mangrove gribble; mollusks, crustaceans, and other mud animals; juveniles of several game
and commercial fish; West Indian Manatee (Trichechus manatus latirostris).

Current Status: Although the pressures for coastal development are great, the economic
importance of mangrove communities to fish and shrimp industries has led to some
protection. Broward County has preserved 1500 acres of mangrove-lined estuary within West
Lake Tract Park.

4. Scrub Community

General Description: Scrub is a plant community found on deep, well-drained sand deposits,
almost exclusively in Florida. Because of the excessive drainage and intense sunlight, Florida
scrub is a harsh, desert-like environment inhabited by specially adapted plants and animals.

Geology and Solls: Ancient sand dunes atop oolitic limestone ridge; deep, fine, well- drained
sand deposits; acid soil; very low organic content; elevation 10-20 MSL.

Natural Influences: Desert-like conditions; little soil moisture; rainwater percolates quickly
through sand; water table deep beneath the surface, unavailable to plants; intense sunlight;
intense reflection; high temperatures; little shade; occasional fire.

Human Influences: Industrial and residential development; dumping; off-road vehicles;
human-caused fires; well fields for drinking water.

CONSERVATION SUPPORT DOCUMENT DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 230 of 754

Sand Pine (Pinus clausa); Rosemary (Ceratiola ericoides); Paw-paw
(Asimina reticulata)(E); Gopher Apple (Licania michauxii); Scrub Mint (Conradina
grandiflora)(T); Spike Moss (Selaginella arenicola)(T); Sand Live Oak (Quercus geminata);
Myrtle Oak (Quercus myrtifolia); Chapman Oak (Quercus chapmanii); Rusty Lyonia (Lyonia
fruticosa); Tarflower (Befaria racemosa); Sa w Palmetto (Serenoa repens); Shiny Lyonia (Lyonia
lucida); Tallowwood (Ximenia americana); Curtiss' Milkweed (Asclepias curtissi)(T); Nodding
Pinweed (Lechea cernua); terrestrial lichens (Cladonia spp.); associated wildflowers; vines.

Gopher Tortoise (Gopherus polyphemus)(T); Florida Scrub Lizard
(Sceloporus woodi); Florida Scrub Jay (Aphelocoma coerulescens coerulescens)(T).

Scrub occurred in Broward County west of the Intracoastal Waterway to the
Everglades from Palm Beach County to Dade County and was transversed by swamps and
marshes. Only a few remnants remain of this once extensive natural system; examples of this
community are the Jungle, Crystal Lake and Military Trail sites preserved through the Broward
County 1989 Environmentally Sensitive Land Bond Issue.

Pine flatwoods occur where soils are poorly to well-drained and are fairly
uniform in elevation. Slash pine and saw palmetto predominate in this fire-adapted
community. Fire eliminates dense vegetation and allows sunlight to penetrate to the
understory, which in turn encourages the growth of pine seedlings, grasses, herbs and shrubs.

Oalitic limestone substrate; limestone may be exposed or covered with a
thin layer of marl or sand; organic material may accumulate in limestone pockets; elevation
10-15 MSL.

Low humidity; frequent low-intensity fires; lightning, open sunny
environment.

Industrial and residential development; logging; introduction of exotic
plants; disruption of the frequency and increase in the intensity of fires; drainage; off-the-road
vehicles.

Slash pine (Pinus elliotii); Saw Palmetto (Serenoa repens); Gallberry
(llex glabra); Rusty Lyonia (Lyonia fruticosa); St. John's Wort (Hypercicum spp.); Tickseed
(Coreopsis leavenworthii); Pennyroyal (Piloblephis rigidus);, Cabbage Palm (Sabal palmetto);
Shiny Lyonia (Lyonia lucida); Wax Myrtle (Myrica cerifera); associated herbs, shrubs, and
grasses.
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Dominant Animal Species: Great Horned Owl (Bubo virginianus);, Southern Toad (Bufo
terrestris terrestris); Box Turtle (Terrapene carolina bauri); Tree Frog (Hyla spp.); various
woodpeckers; various snakes and lizards.

Current Status: No pristine pine flatwoods remain in Broward County. Pinelands have been
preserved within Tradewinds Park, Fern Forest Nature Center, Hampton Pines Park, Hillsboro
Pineland ESL and Miramar ESL.

6. High Hammock Community

General Description: High hammock forests are among the most diverse systems in south
Florida, containing more than 100 species of trees and shrubs. They are widely distributed and
develop only where conditions of favorable land elevation and fire protection occur.
Hammocks develop slowly as organic material accumulates building up the land. This
association represents the climax community in south Florida. Temperate and tropical plant
species are present, accounting for the diversity of high hammocks.

Geology and Solls: Oolitic limestone substrate; exposed or covered by consolidated marl
limestone or thin layer of highly organic material; organic soils accumulate within pockets in
the highly eroded limestone; elevation 10-15 MSL.

Natural Influences: High humidity; moisture retention of soil; capillary action of limestone from
groundwater to surface; protection from fire; protection from frost and wind; shaded
understory; tornadoes.

Human Influences: Residential and commercial development; introduction of exotics;
drainage; fire; agriculture; drying effects of roadways; illegal collection of plants; human
overuse and abuse.

Dominant Plant Species: Live Oak (Quercus virginiana); Pigeon Plum (Coccoloba diversifolia);
Paradise Tree (Simarouba glauca); Gumbo-Limbo (Bursera simaruba); Willow Bustic (Bumelia
salicifolia); Lancewood (Nectandra coriacea); Mastic (Mastichodendron foetidissimum);
Strangler Fig (Ficus aurea); Satinleaf (Chrysophyllum olivaeforme)(E); Mulberry (Morus rubra);
Simpson  Stopper (Myrcianthes fragrans);, Marlberry (Ardisia escallonioides); Wild Coffee
(Psychotria spp.); various ferns.

Dominant Animal Species: Bobcat (Lynx rufus); Opossum (Didelphis marsupialis); Raccoon
(Procyon lotor); Armadillo (Dasypus novemcinctus); various owls, squirrels, foxes; migrating
passerines, raptors.
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Current Status: Historically higher elevations were the prime areas for development. In
Broward County, Fern Forest, Snyder Park, and the Pine Island Ridge system remain as
examples of the high hammock community.

7. Low Hammock Community

General Description: Low hammocks are areas of dense forest vegetation dominated by tree
species, such as laurel oak, strangler fig, and cabbage palm. Low hammocks develop on land
that is of sufficient elevation to be seldom flooded, but near water environments, and is
protected from fire. They frequently occur in transitional areas between drier upland
communities and lowland vegetation types, such as marsh, wet prairie, cypress swamp, or
mangrove.

Geology and Solls: Oolitic limestone substrate exposed or covered by fine sands; highly
organic, moisture-retaining surface soils; elevation 8-10 MSL.

Natural Influences: High humidity; moisture retention of soil; proximity to groundwater and
surface water environments; protection from fire; protection from frost and wind; shaded
understory.

Human Influences: Residential and commercial development; introduction of exotics;
drainage; salt water intrusion; fire; illegal collection of plants; filling.

Dominant Plant Species: Laurel Oak (Quercus laurifolia); Strangler Fig (Ficus aurea); Cabbage
Palm (Sabal palmetto); Red Maple (Acer rubrum); Cocoplum (Chrysobalanus icaco); Wild
Coffee (Psychotria spp.); Marlberry (Ardisia escallonioides); Slash Pine (Pinus elliotii); various
ferns.

Dominant Animal Species: Raccoon (Procyon lotor); Gray Fox (Urocyon cinereoargenteus);
Turkey Vulture (Cathartes aura), migratory passerines, raptors; various squirrels.

Current Status: In Broward County low hammocks were associated with the Hillsboro River,
Cypress Creek, Middle River, and New River systems. Extensive areas of hammock forests have
been destroyed by urban development. Remnants are preserved within Secret Woods and
Fern Forest Nature Centers.

8. Cypress Wetland Community

General Description: Cypress wetlands occupy the freshwater lowlands of the Atlantic Coastal
Plain from the Carolinas to Florida, and along the Gulf of Mexico west to Texas. Temperate
deciduous trees dominate areas which are seasonally flooded. Flooding is necessary for the

CONSERVATION SUPPORT DOCUMENT DRAFT

Broward County Board of County Commissioners



Exhibit 4
Page 233 of 754

germination of cypress seeds; however, once established young trees can grow in the absence
of seasonal inundation.

Geology and Solls: Oolitic or bryozoan limestone substrate covered by a thin layer of sand
and/or marl; organic soils accumulate in depressions; elevation 4-12 MSL.

Natural Influences: Seasonal flooding; poorly-drained land; seasonal changes in light intensity;
drought; fire.

Human Influences: Drainage; urbanization; agriculture; logging; salt water intrusion;
introduction of exotics; illegal collection of plants.

Dominant Plant Species: Bald-cypress (Taxodium distichum); Red Maple (Acer rubrum);
Cocoplum (Chrysobalanus icaco); Wax-Myrtle (Myrica cerifera); Dahoon Holly (llex cassine);
Pond-apple (Annona glabra); Leather Fern (Acrostichum danaeifolium); Royal Fern (Osmunda
regalis); various bromeliads.

Dominant Animal Species: Raccoon (Procyon lotor), Opossum (Didelphis marsupialis);
Armadillo (Dasypus novemcinctus); Screech Owl (Otus asio); Water Moccasin (Agkistrodon
piscivorus); Box turtle (Terrapene carolina bauri); various woodpeckers; various tree frogs.

Current Status: Large strands of cypress swamp existed in central Broward County along the
historic Hillsborough, Cypress Creek, and New River floodways. Although drainage has
allowed for the development of much of our freshwater wetlands, examples of this plant
community remain preserved within Tradewinds, Secret Woods, Easterlin, and Fern Forest
county parks.

9. Everglades Community

General Description: The Everglades is a flat expanse of freshwater wetland dominated by
sawgrass and dotted with tree islands. Lake Okeechobee lies at the head of this shallow, water-
filled basin. Before drainage canals were constructed, the water from the lake overflowed into
the northern Everglades and, augmented by rainfall, moved slowly southward. Although this
sheetflow has been manipulated by man, freshwater remains the key to the survival of the
Everglades.

Geology and Solls: Miami limestone or Ft. Thompson formation covered with a thin layer of
marl limestone, surface soil a rich organic muck or peat; elevation in Broward County 7-8 MSL.

Natural Influences: Seasonal inundation for approximately six months; sheet flow; drought;
fire; alligator holes.
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Human Influences: Water management practices; agriculture; introduction of exotic plants;
roadways which impede sheet flow; salt-water intrusion; elimination of deer predators; man-
made fires; airboats; swamp buggies.

Dominant Plant Species: Sawgrass (Cladium  jamaicensis); Coastal Plain Willow (Salix
caroliniana); Wax-Myrtle (Myrica cerifera); Elderberry (Sambucus canadensis); Cattail (Typha
spp.); Canna Lily (Canna flaccida); periphyton; various ferns.

Dominant Animal Species: Alligator (Alligator mississippiensis)(T); Snail Kite (Rostrhamus
sociabilis); Apple Snail (Pomocea paludosa); Largemouth Bass (Micropterus salmoides); bream
(Lepomis spp.); gar (Lepisosteus spp.); crayfish; various water snakes and frogs.

Current Status: The Everglades is a unique ecosystem occurring only in south Florida.
Historically the Everglades covered an area of 3,900 square miles from Lake Okeechobee to
the Gulf of Mexico and Florida Bay. But its great size alone cannot protect this ecosystem from
the disruptive effects of water management practices and commercial agriculture.
Approximately 500,000 acres of sawgrass have been destroyed; the remaining sawgrass
communities have been impacted in varying degrees. The Conservation Areas and the
Everglades Buffer Strip in western Broward County are representative of the Everglades
Community.

Source: Interpretive Section of the Broward County Parks and Recreation Division, 1987.
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Endangered and Threatened Plants and Animals

Broward County 2005

Scientific Name

PLANTS

Common Name
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Designated Status
USFWS

Acrosichum aureum
Acrostichum danaeifolium
Anemia adiantifolia
Asclepias curtissii

Asplenium abscissum

Asplenium serratum

Asplenium trichomanes-
dentatum

Bletia purpurea
Campyloneurum phyllitidus
Catopsis floribunda
Chrysophyllum olivaeforme
Coccothrinax argentata
Cocos nucifera

Ctenitis sloanei
Ctenitis submarginalis

Encyclia cochleata
Encyclia tampensis

Epidendrum difforme

Epidendrum nocturnum

Epidendrum rigidum
Ernodia littoralis

Gold leather fern
Giant leather fern
Pine fern

Curtiss" milkweed
Spleenwort
(unnamed)

Bird’s nest
spleenwort; wild
birdnest fern
Spleenwort
(unnamed)
Pinepink

Strap fern (unnamed)
Air plant (unnamed)
Satinleaf

Silver palm
Coconut palm
Comb fern
(unnamed)

Comb fern
(unnamed)

Shell orchid;
clamshell orchid
Butterfly orchid
Unbelled
epidendrum
Night-scent orchid;
night-smelling
Rigid epidendrum
Beach creeper

FGFWFC  FDA

E
T
T
T
T
E
T
T

T
E
E
C

T

T

T
T
T
T
T
T

T
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Eulophia alta
Habenaria odontopetala

Monotropa brittoni

Myrcianthes fragrans var.
simpsoni

Nephrolepis biserrata
Okenia hyopgaea

Ophioglossum palmatum
Osmunda regalis
Peperomia floridana

Phlebodium aureum
Pleopeltis revoluta

Polypodium ptilodon

Psilotum nudum
Pteris longifolia
Pteris tripartite

Pteris vittata

Remirea maritima
Sabal etonia
Scaevola plumieri
Selaginella arenicola
Suriana maritima

Tectaria heracleifolia

Tectaria incisa
Thelypteris dentate

Thelypteris interrupta

Wild coco; ground
COCo

Rein orchid
(unnamed)

Scrub Indian pipes;
Britton’s pinesap
Simpson’s stopper;
twinberry

Boston fern
(unnamed)
Burrowing four-
o'clock

Hand adder’s tongue

fern

Royal fern
Everglades
peperomia
Golden polypody
Star-scale fern
Polypody fern
(unnamed)

Whisk fern; fork fern
Ladder brake fern
Giant brake fern
Brake fern
(unnamed)

Beach star

Scrub palmetto
Inkberry

Sand spikemoss
Bay cedar
Halberd fern
(unnamed)
Halberd fern
(unnamed)
Downy shield fern
Aspidium fern
(unnamed)
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Thelypteria kunthii

Thelypteria ovata

Thelypteris palustris
Thelypteris reptans

Tillandsia balbisiana

Tillandsia fasciculata
Tillandsia flexuosa

Tillandsia paucifolia
Tillandsia polystachia
Tillandsia setacea
Tillandsia utriculata
Tillandsia valenzuelana

Trismeria trifoliata

Vittaria lineata
Zamia integrifolia

Aspidium fern
(unnamed)
Aspidium fern
(unnamed)

Marsh fern
Creeping fern

Wild pine; air plant
(unnamed)
Common wild pine
Twisted air plant
Wild pine; air plant
(unnamed)

Wild pine; air plant
(unnamed)

Wild pine; air plant
(unnamed)

Giant wild pine; giant
air plant

Wild pine; air plant
(unnamed)
Bracken fern
(unnamed)
Shoestring fern
Florida arrowroot

_|

— =40 -

_|
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URS
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Scientific Name

Chenille mydas

Eretmochelys imbricate

Caretta

Dermochelys coriacea
Gopherus polyphemus
Alligator mississippiensis
Trichechus manatus latirostris
Rana areolate

Crocodylus acutus
Drymarchon corais couperi

Tantilla oolitica

Falco peregrinus
Pelecania occidentalis
carolinensis

Pandion halieotus

Falco sparverius Paulus

Haenatopus palliates

Sterna antillarum

Aphelocoma coerulescens

ANIMALS

Common Name

Atlantic green turtle
Atlantic hawksbill
turtle

Atlantic loggerhead
turtle

Leatherback turle
Gopher tortoise
American alligator
West indian manatee
Florida gopher frog
American crocodile
Eastern indigo snake
Miami black-headed
snake

Peregrine falcon

Eastern brown pelican

Osprey

Southern American
kestrel

American oyster
catcher

Least tern

Florida scrub jay

Exhibit 4
Page 238 of 754

Designated Status
USFWS

FGFWFC FDA

E E

E E

T T

E E
SSC UR2
SSC T(S/A)

E T
SSC UR2

E E

T T

T UR2

E E

T E
SSC

T UR2
SSC

T

T UR2
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Animal list was updated by the Broward County Cooperative Extension.

FWC - Florida Fish and Wildlife Conservation Commission
FDA - Florida Department of Agriculture

USEWS - U.S. Fish and Wildlife Service

C - Commercially exploited

- - Endangered

1 - Threatened

T(S/A) - Threatened Due to Similarity of Appearance

SSC - Species of Special Concern

URT - Under review for federal listing, with substantial evidence in existence indicating at least
some degree of biological vulnerability and/or threat.

UR2 - Under review for listing, but substantial evidence of biological vulnerability and/or threat is
lacking.

Sources: Official Lists of Endangered and Potentially Endangered Fauna and Flora in Florida, Florida Game and Fresh
Water Fish Commission, 1987. Florida Cooperative Extension Service.
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Local Areas of Particular Concern (LAPC) and Natural Resource Areas (NRA)

Broward County 2009

Site Name

Highlands Scrub
Natural Area
Military Trail
Tall Cypress
Natural Area

Crystal Lake Sand

Pine Scrub
Woodmont
Natural Area

Warbler Wetland

Hillsboro Pineland
Natural Area

Pine Island Ridge

Pond Apple
Slough
Secret Woods
Nature Center
Long Key Nature
Center

Anne Kolb Nature
Center

Tradewinds Park
Lyons Creek
Cypress Preserve
Cypress Creek
Sand Pine Preserve
Mills Pond Park
Addition
Lakeside Sand Pine
Preserve

Municipality

Pompano Beach
Deerfield Beach

Coral Springs
Pompano Beach

Tamarac
Fort Lauderdale
Coconut Creek

Davie

Davie
Dania Beach
Davie

Hollywood, Dania
Beach

Coconut Creek

Coconut Creek
Fort Lauderdale
Fort Lauderdale

Oakland Park

Section/Township/Range

134842
144842
134841

234842

044941
174942
314742, 064842
175041, 205041
195042, 305042, 255041

205042

235040, 265040

265042, 255042, 355042,
365042, 025142, 015142,
115142, 125142
174842, 204842

054842

094942

284942

294942

Designation

LAPC, NRA
LAPC, NRA
LAPC, NRA

LAPC, NRA

LAPC, NRA
LAPC
LAPC, NRA
LAPC, NRA
NRA

LAPC, NRA

LAPC, NRA

LAPC, NRA

LAPC, NRA
NRA

LAPC, NRA

LAPC, NRA

LAPC, NRA
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Site Name icipali Section/Township/Range Designation
Coconut Creek

Coconut Creek 324742 NRA
Green Space
Site 31 Deerfield Beach 124842 NRA
Site 29 Deerfield Beach 114842 NRA
Site 47 Hillsboro Beach 084843 LAPC, NRA
Site 72 Wilton Manors 264942 NRA
Site 67 Fort Lauderdale 114942 NRA
Site 82A Fort Lauderdale 015042 NRA
Site 92 Fort Lauderdale 215042 NRA
Site 36 Margate 194842 NRA
Site 78 Unincorporated 135041 LAPC, NRA
Site 94 Dania Beach 235042 NRA
Site 93 Dania Beach 235042 LAPC, NRA
Site 66 Fort Lauderdale 104942 LAPC, NRA
Site 62 Fort Lauderdale 094942 NRA
Site 63 Fort Lauderdale 094942 NRA
Site 60 Fort Lauderdale 084942 NRA
Site 61 Fort Lauderdale 084942 LAPC, NRA
Site 70 Fort Lauderdale 174942 NRA
Site 41 Pompano Beach 244842 NRA
Site 37 Pompano Beach 214842 NRA
Site 428 Pompano Beach 254842 LAPC
Site 42D Pompano Beach 254842 LAPC
Site 42C Pompano Beach 254842 LAPC
Site 57 Pompano Beach 044942 NRA
Site 42A Pompano Beach 254842, 264842 LAPC
Site 81 Davie 295041 NRA
Site 778 Davie 255040 LAPC, NRA
Site 77A Davie 255040 LAPC, NRA
Site 112 Dania Beach 335042 NRA
Site 110 Dania Beach 325042 NRA
Site 114 Dania Beach 345042 NRA
Site 95 Hollywood 255042 LAPC, NRA
Site 5 Parkland 024841 NRA
Site 2 Parkland 364741 NRA
Site 124B Coral Springs 114841 LAPC, NRA
Site 124A Coral Springs 114841 LAPC, NRA
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Site Name icipali Section/Township/Range Designation
Site 10A Coral Springs 124841 NRA
Site 10B Coral Springs 124841 NRA
Site 10C Coral Springs 124841 NRA
Site 11 Coral Springs 124841 NRA
Site 12 Coral Springs 124841 NRA
Site 14 Coral Springs 154841 LAPC, NRA
Site 13D Coral Springs 134841 NRA
Site 15 Coral Springs 224841 NRA
Site 13C Coral Springs 134841 NRA
Site 20B Coconut Creek 324742 NRA
Site 21A Coconut Creek 054842 NRA
Site 21C Coconut Creek 054842 NRA
Site 24 Coconut Creek 064842 NRA
Site 26 Coconut Creek 074842 LAPC, NRA
Site 28B Coconut Creek 174842 LAPC, NRA
Site 35 Coconut Creek 184842 LAPC, NRA
Site 43A Coconut Creek 304842 LAPC, NRA
Site 43B Coconut Creek 3048472 LAPC, NRA
Site 44B Coconut Creek 314842 LAPC, NRA
Site 45 Coconut Creek 314842 LAPC, NRA
Site 27 Coconut Creek 084842, 054842 LAPC, NRA
Site 20A Coconut Creek 324742 NRA
Site 20C Coconut Creek 324742 NRA
Site 44A Coconut Creek 314842 LAPC, NRA
Site 97 Dania Beach 265042 LAPC, NRA
Site 117 Hollywood 015141 LAPC, NRA

Miramar, Weston

. ' ' 334939, 344939, 035039,

Site 122 SouthwestRanhea 045039, 095039, 105039 LAPC
Pembroke Pines

Hollywood, Dania

Beach
Source: Broward County Natural Resources Planning and Management Division, Land Preservation Program, 2009

Site 98 265042, 355042 LAPC, NRA
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Section/Township/Range \

Site Name
Doris Davis Forman Preserve
Coconut Creek Maple Swamp
Site 39
West Creek Pineland
Helene Klein Pineland Preserve
Saw Palmetto Natural Area
Holmberg Road Site
Highlands Scrub Natural Area
Helwig Natural Area
Military Trail
Tall Cypress Natural Area
Crystal Lake Sand Pine Scrub
Woodmont Natural Area
Shooster Preserve
Warbler Wetland
Hillsboro Pineland Natural Area
Pine Island Ridge

Pond Apple Slough

Secret Woods Nature Center
Long Key Nature Center

Anne Kolb Nature Center

Fern Forest Nature Center
Easterlin Park
Miramar Pineland Preserve
Hollywood North Beach Park
Tradewinds Park
Deerfield Island Park

Municipality
Parkland
Coconut Creek
Coconut Creek
Coconut Creek
Coconut Creek
Coconut Creek
Parkland
Pompano Beach
Deerfield Beach
Deerfield Beach
Coral Springs
Pompano Beach
Tamarac
Margate
Fort Lauderdale
Coconut Creek
Davie

Davie

Dania Beach
Davie

Hollywood, Dania Beach

Coconut Creek
Oakland Park
Miramar
Hollywood
Coconut Creek
Deerfield Beach

354741
054842
054842
064842
064842
064842
034842
134842
134842
144842
134841
234842
044941
014941
174942
314742, 064842
175041, 205041
195042, 305042,
255041
205042
235040, 265040
265042, 255042,
355042, 365042,
025142, 015142,
115142, 125142
064942, 054942
214942
285141
015142, 125142
174842, 204842
054843

CONSERVATION SUPPORT DOCUMENT (August 7, 2018) DRAFT

Broward County Board of County Commissioners



Exhibit 4

Page 244 of 754
Site Name icipali Section/Township/Range

Site 67 Fort Lauderdale 114942
Site 78 Unincorporated 135041
Site 66 Fort Lauderdale 104942
Site 61 Fort Lauderdale 084942

Site 42A Pompano Beach 254842, 264842
Site 117 Hollywood 015141
Fern Glen Park Coral Springs 124841
Woodside Estates Park Coral Springs 144841
Red Lichen Preserve Coral Springs 334841
Tivoli Sand Pine Preserve Deerfield Beach 014842
Hacienda Flores/NNRB Davie 195042

Source: Broward County Natural Resources Planning and Management Division, Land Preservation Program, 2009
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Artificial Reef Program List of Sites

Broward County 2017

Reef Name
Mt. Deerfield |l
Lady Luck
Mt. Deerfield
Rapa Nui
BioRock Reef Project
NOVA Reef Roc
Artificial Reef
C2-Eternal Reef
Miss Dania Beach
Eternal Reef
Eternal Reefs
Bulk Trader
Eben-Ezer-2
Dantor
Grady Hopper Barge
Summerfield
Qualman Barge
Grady Barges
Dog Pile Reef
Ft. Lauderdale, C-1Reef
Ken Vitale, Formerly
The "Tracy”
Lauderdale Site, C-2
Donald G Mcallister
Peter B. Mcallister
Guy Harvey
Site C — Corky Micco
Reef
NOVA Deep Reefballs
Coffin Memorial
Reefballs

Latitiude
26° 19.065' N
26° 13.807' N
26°19.043' N
26° 19.007'N
26° 11.196' N

26°09.100" N

26° 08.553'
26° 00.605'
26° 08.553'
26° 08.557
26° 08.557
26° 00.398'
26° 00.590’
26° 00.615’
26° 00.6071
26° 17977
26° 06.764
26° 08.559
26° 08.206

26° 09.559

26° 09.635
26° 00.548'
26°10.149'
26°12.647

zZ Z2zz zZz ZZzZzZ2ZZzZzzZzZZzZzZz=z

26°10.085" N
26° 07.620" N
26°07.460" N

Longitude
80° 03.720' W
80° 03.807' W
80° 03.752' W
80° 03.720' W
80° 05.561' W

80° 05.195" W

80° 04.916' W
80° 05.502" W
80° 04.894' W
80° 04.894' W
80° 03.835' W
80° 05.589" W
80° 04.990" W
80° 05.644' W
80° 05.599' W
80° 03.709" W
80° 04.228' W
80° 04.852" W
80° 04.967" W

80° 04.763" W

80° 04.747" W
80° 05.565" W
80° 04.718" W
80° 03.944' W

80° 04.709" W
80° 04.890" W
80° 05.880" W

Depth
67
130’
65’
70’
12

43

65’
s
65’
05’
313’
70
128’
70
70
09y’
191
06’
25'

70

72
70’
09’
135’

65’
09’
23’
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2016
2016
2015
2015
2011

2009

2005
2004
2004
2002
2002
2002
2002
2001
2000
2000
2000
1999
1999

1999

1998
1998
1998
1997

1997
1997
1996
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Reef Name
NOVA/Swiss Cheese-
Deep
NOVA/Swiss Cheese-
Shalllow
Rodeo Site — Johnny
Morris
Site C — Bruce Mueller
Reef
Site D - Joe's
Nightmare Barge
Site E = Emmi Boggs
Site C - Eagle Scout
Reefballs
Curry Reef
Site C - Deep Reef Balls
Rodeo Site — Boating
Magazine
Rinker Deep Site
Site E - Hollywood Reef
Site
Site E - Hollywood
Four Reef Balls
Rinker Experimental
Deep
Rinker Experimental
Shallow
Jim Torgerson
Site E - Curry Reef
NOVA Reefballs-
Midwater
Pennel's Reef
Captain Dede's
Seacon - NSWC Array's
Mariner 2
Mariner 2
NOVA Tire Chip
Old Deerfield Pier Reef

Latitiude
26° 11.190" N

26° 08.130' N
26°14.383"'N
26°10.16" N

20°04.225'N
26° 00.606'
26° 07.496'

26° 00.648'
26° 07.807'

26°14.056'
26° 07.467
26° 00.459'

26° 00.459'
26° 07.462'

z zZzz z Z Z ZzzZz Z Z

26° 07.350'

26° 07.462'

26°13.642'
26° 00.486'

z Z Z

26°07.494'N

26°19.180" N
26° 00.575' N
26° 00.601" N
26°13.353'N
26° 14.110' N
26°07.490' N
26°18.932' N

Longitude
80° 04.950" W

80° 05.790" W
80° 03.411" W
80° 04.706" W

80° 04.225" W
80° 05.617' W
80° 05.889' W

80° 05.606" W
80° 04.390'

80° 03.666'
80° 04.894'
80° 05.620'

80° 05.623'
80° 05.885'

T £ £ £ £ £

80° 05.490'

80° 05.380' W

80° 03.896' W
80° 05.606" W

80° 04.912' W

80° 04.080' W
80° 05.591' W
80° 05.624' W
80° 03.189' W
80° 03.807' W
80° 05.890' W
80° 03.756' W

Depth
70’

24
200’
05’

217
75
23’

75’
144’

156’
65’
70

65’
24

70

23’

120’
75'

45’

30"
74
74
125’
125’
23’
67

1996

1996

1996

1996

1996
1995
1995

1995
1995

1995
1995
1995

1995
1994

1994

1994

1994
1994

1994

1993
1993
1993
1993
1993
1993
1992
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Reef Name
Mariner 1
Wendy Rossheim
Site D - NSWC Cable
Spools
Noula Express
Paul Sherman Reef
Imor Reef
Ancient Mariner
Rodeo 25
Captain Dan Garnsey
Kornahrens Reef
Robert Edmister
Bud Krohn Reef
Chuck-A-Luck
Papa's Reef
Moonshot, River Bend
Port Everglades Reef
Ronald B. Johnson
Rodeo Site - Jay
Dorman
Alpha, Rodeo Divers
Reef
Pipe And Pontoon
Rodeo Site -Buddy
Merrit
Hydro Atlantic
Atria (Jim) Atria Reef
Berry Patch
Rodeo Site - Miller Lite
Hog Heaven
Jay Scutti
Site C - Bill Boyd Reef
Site C -Fla. League Of
Anglers
Rodeo Site - Corey &
Chris
Powell Barge

Latitiude
26°14.074' N
26°09.183' N

26° 07.950' N

26°19.278' N
26°09.197' N
26°13.048' N
26°18.121"' N
26°13.878'N
26°13.857'N
26°12.480"' N
26° 09.193'
26° 10.260'
26°18.088'
26°14.102'
26° 06.641
26° 06.760'
26°13.880'

z ZzzZzZZzZZ

26° 13.859'

26°13.857
26° 08.105'
26°14.150'

26°19.500'
26° 09.870'
26° 18.083"
26° 12.394'
26° 08.102'
26° 09.520'
26° 09.088'

zZ zzzZzzZzZzzzZz Z Zz Z

26°10.150'

26°13.863"' N
26° 07.888' N

Longitude
80° 03.869' W
80° 04.820' W

80° 04.630' W

80° 03.448' W
80° 04.831' W
80° 03.760' W
80° 03.729' W
80° 03.813' W
80° 03.960' W
80° 03.190' W
80° 04.837' W
80° 02.420' W
80° 03.684' W
80° 03.383' W
80° 03.830'
80° 04.040'
80° 03.445'

= ===

80° 04.027

80° 04.027
80° 04.786'
80° 03.360'

80° 03.043'
80° 04.225'
80° 03.703'
80° 02.749'
80° 04.786'
80° 04.760'
80° 03.842"

T £ £ £ =

80° 03.360'

80° 03.432' W
80° 03.445'

=

Depth
108’
65’

150’

7
70
165’
70
122’
110°
140’
76
400’
70
265’
70
145’
240’

78

78’
70’
M4

166’
112
65’
155
69’
67’
265’

388’

244
314/

Year
1992
1991

1991

1991
1991
1991
1991
1990
1990
1990
1989
1989
1989
1989
1989
1989
1988

1988

1988
1988
1987

1987
1987
1987
1987
1986
1986
1986

1986

1986
1986
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Reef Name Latitiude Longitude Depth
Reuben Reef 26° 07.250' N 80° 04.600' W 70’ 1986
Mako 26°10.905' N 80° 02.740' W 240' 1986
Tote Machines 26°11.810' N 80° 03.310' W 200’ 1986
Site D - Marriott Reef 26° 05.479'N 80° 03.946' W YAk 1985
Caicos Express 26°12.502' N 80° 03.663' W 240’ 1985
Site C - Rebel 26°10.253' N 80° 04.332' W 110’ 1985
Rodeo Site - Renegade 26°13.360' N 80° 03.620' W 190’ 1985
Mercedes 26°09.370' N 80° 04.513' W 97 1985
Rodeo-Lowrance 26°13.202' N 80° 03.640' W 200’ 1984
Great Lakes 26° 07.690' N 80° 03.910' W 170’ 1983
Site D - Te Amo 26° 05.187' N 80° 03.211" W 215 1983
NOVA AR. (No 26°07.198'N 80° 03.865' W 1983
County)
NOVA AR. (No 26° 07.025' N 80° 04.120' W 70’ 1983
County)
Qualmann Barge 26° 07.058' N 80° 03.337' W 145’ 1983
US Concrete Pipe 26°07.280' N 80° 04.500' W 70 1983
Osborne 26° 06.449' N 80° 03.896' W 65’ 1983
Chevron / Rodeo 26°10.545' N 80° 02.818' W 170’ 1983
Grouper Grotto 26° 08.382' N 80° 04.328' W 150’ 1983
Chevron 1 26° 07.400' N 80° 04.550' W 73’ 1983
Trio Bravo 26°08.727' N 80° 04.293' W 145’ 1982
>ite D - Tracor/Navy 26° 06.765' N 80° 04.233' W 210 1982
Drydock
DNR Barges 26° 08.557' N 80° 04.637' W 70 1982
Chris Craft Molds 26° 04.850' N 80° 03.237' W 210 1978
Osborne Tire Reef 26°08.322' N 80° 04.897' W 64 1977
Houseboat 26° 06.677' N 80° 03.716' W 95’ 1974
Spaghetti Barge 26° 07.760' N 80° 04.220"' W 105 1972
Unnamed Barge 26° 08.520' N 80° 04.886' W 70 1970
Monomy 26° 07.520' N 80° 04.350' W 60’ 1970
Erojacks Dania 26° 03.738' N 80° 06.435' W 12’ 1967
Erojacks Ft. Lauderdale 26° 05.950'N 80° 05.376' W 25' 1967

Source: Florida Fish and Wildlife Conservation Commission, Artificial Reef Program, 2016
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Appendix C-F

Primary Canals

PRIMARY CANALS PURPOSE

Provide drainage for 102 square miles in
northern Broward County, water for wellfield
recharge, convey excess water from WCA 1

Hillsboro Canal to tidewater, control seepage from WCA 2A,
and maintain ground water elevations west
of Deerfield Lock adequate to prevent
saltwater intrusion.

L-36, L-37, L33, L-35A, L-35B, LO
67A, L-67C, L-68A, C-6 (Miami)
Canals

Provide water level control and conveyance
in the WCA's.

Provide flood protection to seven square
miles in northeastern Broward County, water
for wellfield recharge, and maintain ground
water elevations west of G-57 (a sheet pile
dam with a controlled weir) adequate to
prevent saltwater intrusion.

Pompano Canal

Provide flood protection to 59 square miles
in northeastern Broward

County, water to recharge wellfields, convey
excess water from WCA

2A to tidewater, controls seepage from WCA
2A, and maintain ground water elevations
west of S-37A (a gated spillway) adequate to
prevent saltwater intrusion.

Cypress Creek (C-14) Canal
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PRIMARY CANALS PURPOSE

Provide flood protection to 39 square miles
in eastern Broward County, water to recharge
wellfields, control seepage from WCA 2B,
and maintain ground water elevations west
of S-36 (a gated spillway) adequate to
prevent saltwater intrusion.

Middle River Canal (C-13)

Provide flood protection to 19 square miles in
eastern Broward County, maintain ground

Plantation (C-12) Canal water elevations west of S-33 (a gated
spillway) adequate to prevent saltwater
intrusion.

Provide flood protection to 30 square miles
in eastern Broward County, water to recharge

North New River (L-35) Canal wellfields, convey excess water from WCAs
2A, 2B, and 3A to tidewater, and controls
seepage from WCA 2B.

Convey water from the C-11 and C-10 canals
to tidewater and provide drainage for the
area south and east of the Fort Lauderdale-
Hollywood International Airport.

Dania Cut-off Canal

Provide flood protection to 104 square miles
in south central Broward County, water to
recharge wellfields, control seepage from
WCA 3a, and maintain ground water
elevations west of S-13 (a spillway) adequate
to prevent saltwater intrusion.

South New River (C-11) Canal
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PRIMARY CANALS PURPOSE

Provide flood protection to 15 square miles in
Hollywood (C-10) Canal southeastern Broward
County.

Provide flood protection to 59 square miles
in southeastern Broward County and 39
square miles in northeastern Dade County,
water to recharge wellfields, irrigation,
control seepage from WCA 3B, and maintain
ground water elevations west of S-29 (a
gated spillway) adequate to prevent saltwater
intrusion.

Snake Creek (C-9) Canal

Source: South Florida Water Management District, April 1995
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Appendix C-G

Flood Zone Designations

ZONE DESCRIPTION

Special Flood Hazard Area Inundated by 100-Year Flood. No base flood elevations

determined.

AE Special Flood Hazard Area Inundated by 100-Year Flood. Base flood elevations
determined.

AL Special Flood Hazard Area Inundated by 100-Year Flood. Flood depths of 1to 3 feet

(usually areas of ponding); base flood elevations determined.

Special Flood Hazard Area Inundated by 100-Year Flood. Flood depths of 1to 3 feet
AO (usually sheet flow on sloping terrain); average depths determined. For areas of
alluvial fan flooding, velocities also determined.

Special Flood Hazard Area Inundated by 100-Year Flood. To be protected from 1000
A99 year flood by Federal flood protection system under construction; no base elevations
determined.

Special Flood Hazard Area Inundated by 100-Year Flood. Coastal flood with velocity
hazard (wave action); no base flood elevations determined.

Special Flood Hazard Area Inundated by 100-Year Flood. Coastal flood with velocity

VE . . .
hazard (wave action); base flood elevations determined.

There are two areas designated as Zone X on the FEMA Flood Insurance rate map.
Shaded: Areas of 500-year flood; areas of 100-year flood with average depths of

X less than 1 foot or with drainage areas less than 1 square mile and areas protected
by levees from 100-year flood. Unshaded: Areas determined to be outside 500-year
flood plain.

Source: Flood Insurance Rate Map, Broward County.
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Appendix C-H

Environmental Legislation and Responsible Public Agencies

WATER
Legislation Functions
U.S. Army Corps of Engineers Federal Water Dredge & fill permitting for
Act of 1972 Pollution Control navigable waters
: : F I W i i
U.S. Environmental Protection Agency edgra ater Establish watgr quality
Pollution Control standards for navigable waters
Florida Department of Natural Florida Air and Water Establish water quality
Resources Control Act Pollution standards

Regulate water pollution
Florida Department of Environmental ~ Florida Air and Water discharges, including
Protection Pollution groundwater, surface water,
and coastal waters

Federal Water
Florida Department of Environmental  Pollution Control Act
Protection Amendment of 1977
(Clean Water Act)

Regulate public water systems

Florida Department of Environmental  Florida Safe Drinking  Establish and enforce drinking

Protection Water Act water standards
Browar nt Implement count ter
Broward County Water Management O.W.a d (.:OU Y PIEMEnt county wate
o Administrative Code resource management
Division .
Section 40.11 program
Broward Count Maintain potable water
Broward County Water and o Y T P
) Administrative Code distribution and wastewater
Wastewater Services : :
Section 40.10 collection systems
. Surface water quality
Broward County Environmental Broward County onitoring: dredae and fil
Protection & Growth Management Charter, Section 8.17 9 d

permitting
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WATER

Legislation Functions

: Water Quality " .
h Fl W M A h
South Florida Water Management Accurance Act of ssume permitting authority

District 1083 for water projects from DEP

AIR

Legislation Functions

Establish list of hazardous air
pollutants; establish pollutant
U.S. Environmental Protection Agency  Clean Air Act of 1970 standards; establish vehicle
emission standards; regulate
fuels, fuel additives

Florida Department of Environmental  Florida Air and Water

. . Regulate air pollution
Protection Pollution Control Act 9 P

Florida Electrical

Florida Department of Environmental Power Plant Siting Regulate siting of power plants

Protection Act
Florida Division of Forestry Chapter 51-2, FAC Prohibits open burning on
rural lands
Broward County Environmental Broward County

Monitor air quality

Protection and Growth Management  Charter, Section 8.17

LAND USE
Legislation Functions
Florida Outdoor
Florida Department of Environmental Recreation and Acquire lands, including public
Protection Conservation Act of beaches
1963
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LAND USE

Legislation Functions

Florida Department of Environmental
Protection

Regulate oil and gas

Chapter 377, FS .
exploration

Florida Department of Environmental
Protection

Regulate mineral extraction
Chapter 378, FS g er

activities
Florida Department of Environmental

Protection

Establish and protect state-

Chapter 258, FS owned park lands

Florida Department of Environmental Permitting of use of submerged

Chapter 253, FS

Protection and state-owned lands
Florida Division of Forestry Chapter 589, FS Acquire and manage fand for
state purposes
Florida Fish and Wﬂdhfe Conservation Chapter 372, FS Control and management of
Commission state game lands

Adopt a master land
Chapter 378, FS reclamation plan consistent with
local comprehensive plans

Florida Department of Environmental
Protection

: : Florida Resource
Florida Department of Environmental

. Recovery and Regulate solid waste disposal
Protection
Management Act
Broward County Environmental Broward County Implementation of
Protection and Growth Management ~ Administrative Code ~ Comprehensive Plan and Land
Department Section 110.01 Development Code

Advise Board of County
Commissioners on acquisition
and development of Urban
Wilderness Area

Chapter 25 V2 of
Urban Wilderness Advisory Board Broward County
Code of Ordinances

: Broward County Acquire and maintain land for
Broward County Parks and Recreation o : :
o Administrative Code recreation, preservation, and
Division . .
Section 30.09 conservation purposes
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WILDLIFE PRESERVATION

Legislation Functions
Identify and protect threatened
: . . Endangered Species and endangered species;
U.5. Fish and Wildlife Service Act of 1972 regulate offshore marine
fisheries
Prohibit taking of marine
Florida Fish and Wildlife Conservation Marine Mammal mammals -
Commission Protection Act Re.g.ullate hunting and fishing
Chapter 372, FS activities; -protect endangered
and threated species
Prohibit the willful destruction,
sale, harvest, or transplant of
Florida Department of Agriculture Chapter 581, FS plants listed on the state
endangered or threatened
plant list

Protection of marine turtles,
manatees, porpoises, manta
Chapter 370, FS rays
Regulate saltwater fishing
activities

Florida Department of Environmental
Protection

Broward County

Florida Fish and Wildlife Conservation Code of Ordinances,

Prohibits use of nets in salt

Commission Chapter 13 water
B d County Envi tal :
roward Lounty Environmenta Broward County Implementation of Sea Turtle
Protection and Growth Management . .
Charter, Section 8.17 Conservation Program
Department
Broward County Environmental Broward County imolementation of the Count
Protection and Growth Management  Administrative Code, P . 4
: Tree Ordinance
Department Section 20.04
Broward County Environmental Tree Preservation
Protection and Growth Management ~ Ordinance (Sec. 270 Regulates Tree Removal
Department 340)
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WILDLIFE PRESERVATION

Legislation Functions

: . Florida Resource
Florida Department of Environmental

. Recovery and Regulate solid waste disposal
Protection
Management Act
Broward County Environmental Broward County Implementation of
Protection and Growth Management ~ Administrative Code ~ Comprehensive Plan and Land
Department Section 110.01 Development Code
Broward County Environmental Tree Abuse
Protection and Growth Management ~ Ordinance (Sec. 270 Regulates Tree Pruning
Department 421-425)

Section 8.04 of the Broward County Charter gives the County authority to protect the environment by prohibiting or
regulating air or water pollution, or the destruction of the resources of the County.
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LIST OF DEFINITIONS

Atlantic Intercoastal Waterway — Navigable waterway between Maine and Key West, the use of which
is regulated by Section 4, Rivers and Harbors Act of August 8, 1917. The U.S. Department of the Army,
Jacksonville District, Corps of Engineers, and the U.S. Coast Guard, Seventh District are responsible for
the enforcement of federal regulations in the Intracoastal Waterway from Fernandina to Key West,
Florida.

Break Bulk Cargo — Ocean cargo that is not containerized, but is shipped in bagged, baled, or
palletized units within the ship's hold. Port Everglades' current break-bulk cargo includes primarily
steel/coils/rebar which may also be referred to as neo-bulk.

Bulk Cargo — Cargo stowed loose in the hold of a ship and not enclosed in any container such as
boxes, bales, bags, or casks. This may include free-flowing cargo such as oil, grain, coal, or ore that
can be pumped, run through a chute, or handled by dumping. Port Everglades’ bulk cargo includes
liquid bulk commodities, such as petroleum, and dry bulk commaodities, such as cement and crushed
rock.

Bunker — A compartment for storing fuel or potable water below the decks of a vessel.

Bunkering — Loading fuel or potable water into a ship's bunker for the ship’s own use, as distinguished
from loading it as cargo.

Coastal High-Hazard Area — The Coastal High-Hazard Area is defined as the Category 1 and 2
Hurricane Evacuation Zones, as shown on the “Flood Plains, Flood-Prone Areas and Coastal High-
Hazard Areas" map in the Broward County Land Use Plan Map Series.

Container — A box for transporting cargo constructed to withstand transportation stresses, which
allows for the intermodal movement among ships, railroads, and highway trucks.

Container (Gantry) Crane — A dockside crane, also called gantry crane, mounted on rails and designed
to transfer containers to and from ships. Standard container cranes have a moveable boom that is
stored in an up position when idle and is lowered into a horizontal position when in use. Low-profile
container cranes usually have a horizontal boom that shuttles in and out over the ship, allowing for a
structure of minimum height

Containerized Cargo — Cargo that is carried in containers.
Container-on-flat-car (COFC) = A container mounted directly to a specially designed railroad flat car.

Dally Cruise — A cruise that embarks and disembarks from the same port within a twenty-four hour
period. Port Everglades' daily cruises are associated with one-day and one-night trips, with
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destinations that include Freeport, Bahamas as well as cruises-to-nowhere. Daily cruise ships may
include multiple embarkations within a single day.

Deepwater Port — Port listed in Sections 403.021(9) and 311.09(1), FS.

Development of Regional Impact — Any development that, because of its character, magnitude, or
location, would have a substantial effect on the health, safety, or welfare of citizens of more than one
county. Developments in Broward County, which exceed threshold standards in Chapter 380, FS must
prepare an Application for Development Approval to be coordinated by the South Florida Regional
Planning Council and adopted by the affected local government.

Florida Seaport Transportation and Economic Development — A funding program created by state
statute to finance port facility projects that improve the movement and intermodal transportation of
cargo and cruise passengers.

Foreign Trade Zone — A site in or near a U.S. Customs port-of-entry where all merchandise is
considered to be in international commerce, outside U.S. Customs territory, and duties on
merchandise can be deferred, reduced, or in some cases eliminated. Port Everglades is designated as
Foreign-Trade Zone #25.

Hurricane Vulnerabllity Zone — The areas (hurricane evacuation areas and mobile home parks)
delineated by the regional or local evacuation plan as requiring evacuation.

Home Port = A port that is utilized by a passenger or cargo vessel as its operational base.

'n-Water Facility = In-water facilities serving waterborne commerce include ship berths, bulkheads,
wharfs, piers, harbors, turning basins, and navigable channels.

intermodal Container Transfer (ICTF) = A rail yard that facilitates the transfer of cargo containers
between ships, highway trucks, and railroad cars.

Lay-In = To berth in a harbor or port for the purpose of storage or repairs, but not to transfer cargo;
also, the name of the berth.

Lift-on/Lift-off (Lo/Lo) = Containers and cargo lifted on and off ships by cranes.

Low-profile Container Crane — A container crane specially designed to meet specific height restrictions.
Low-profile container cranes usually have a horizontal boom that shuttles in and out over the ship,
allowing for a structure of minimum height

Mobile Harbor Crane — A crane mounted on a rubber-tired chassis that can handle all types of cargo
and move easily between locations to provide operational flexibility
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Multi-day Cruise — A cruise that embarks and disembarks from the same port for more than one day
at sea and that may include several ports-of-call. Cruise lines that serve Port Everglades offer 3- or
4- night to 144-night cruises, including Caribbean, trans-Panama Canal, trans-Atlantic, trans-Pacific,
and world cruises

Neo-bulk Cargo — Akin to break-bulk cargo, neo-bulk encompasses units of a single commaodity, such
as vehicles, lumber, or scrap metal.

Panamax Ship = A ship with a maximum width (beam) of 106 feet, a length of 965 feet, and a depth
of -39.5 feet which is designed to pass through the existing Panama Canal locks.

Port Jurisdictional Area (PJA) = The Port Everglades PJA is defined by Chapter 59-1157, Laws of Florida,
as amended.

Port-of-call = A port at which a vessel stops as part of an itinerary

Port Tarft = A document, such as that adopted by the Broward County Board of County
Commissioners and filed with the Federal Maritime Commission, which describes port facilities,
establishes rules and regulations governing the use of port facilities, and sets fees for dockage,
wharfage, terminal storage, gantry cranes, container yards, and port services.

Post-Panamax Ship — A ship with a beam greater than 106 feet which is too wide to pass through the
current Panama Canal locks.

Project Depth — The maintained depth of navigable waters, as determined by the U.S. Army Corps of
Engineers.

Roll-on/Roll-off (Ro/Ro) = Containers and cargo rolled or driven on and off a ship.
Stevedore — Untreated potential drinking water. (U.S. EPA)

Strategic Intermodal System (S1S) — Large volumes of shallow water moving very slowly. (South Florida
Regional Planning Council)

Super-Post Panamax — The generation of cargo ships designed to pass through the new Panama
Canal locks to be completed in 2014. These ships, which can carry 12,000 TEUs, can have a beam of
160.7 feet, a length of 1,200 feet, and a depth of -49.8 feet.

Stick Crane — A mobile landside crane, normally mounted on a truck chassis, used to load and unload
cargo ships

Twenty-foot Equivalent Unit (TEU) = A twenty-foot long shipping container, a standard shipping
container size, often used to measure port capacity and performance.
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Throughput — Species that are likely to become endangered within Florida in the foreseeable future if
current trends continue. Includes species which may still be abundant, but are being subjected to
serious adverse pressure throughout their range. (Rare and Endangered Biota of Florida)

Traller-on-flat-car (TOFC) = A railroad flat car used to transport highway cargo trailers.)

Wharf = A structure built on the shore of a harbor to berth ships; when extending along the shoreline,
it is known as a marginal wharf; when extending into deep water, it is also known as a pier.

LIST OF ABBREVIATIONS

ACOE
APM
BCAD
CBP
COFC
EPGMD
FAC
FDEP
FDOT
FEC
FEMA
FLL
FPL
FIHS
FS
FSTED

FTZ

U.S. Army Corps of Engineers

Automated People Mover

Broward County Aviation Department

U.S. Customs and Border Protection

Container-on-flat-car

Broward County Environmental Protection and Growth Management Division
Florida Administrative Code

Florida Department of Environmental Protection

Florida Department of Transportation

Florida East Coast Railway

Federal Emergency Management Agency

Fort Lauderdale-Hollywood International Airport Inland Navigation District
Florida Power & Light Company

Florida Intrastate Highway System

Florida Statutes

Florida Seaport Transportation and Economic Development Program

Foreign-Trade Zone
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GPD Gallons per Day
ICTF Intermodal Container Transfer Facility
LAPC Local Area of Particular Concern
LF Linear Feet
LO/LO Lift-on/Lift-off
LOS Level of Service
MGD Million Gallons per Day
MPO Metropolitan Planning Organization
NEPA National Environmental Policy Act
NPDES National Pollution Discharge Elimination System
ODMDS Ocean Dredged Material Disposal Site
PED Port Everglades Department
PEDD Port Everglades Development District
PEECO Port Everglades Environmental Corporation
PJA Port Jurisdictional Area
POV Privately Owned Vehicle
RO/RO Roll-on/Roll-off
SIS Strategic Intermodal System
TEU Twenty-foot Equivalent Unit
TIP Transportation Improvement Program
TRIP Transportation Regional Incentive Program
TOFC Trailer-on-Flat-Car
VPD Vehicles per Day
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Support Document

Deepwater Port

The Deepwater Port Support Document provides data and analysis which led to the development of
the goals, objectives and policies. The component is focused on integrating various elements of the
Comprehensive Plan while setting a core vision for Port Everglades in accordance with the Port
Evergaldes Master/ Vision Plan.

Port Evergaldes is currenly updating its Master/Vision Plan and intends to perform a comprehensive
review of the Deepwater Port Component and Support Document as a part of that initiative. As such,
data, tables, and timelines contained in this support document will be updated in accordance with the
Master/Vision Plan schedule in 2018/2019.
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INTRODUCTION

The Deepwater Port Component is one of two sub-elements in the Coastal Management Element, the
other is the Natural Disaster Component. The component summarizes information in the Port
Everglades Master/Vision Plan, adopted by the Broward County Board of County Commissioners on
March 1, 2011, and provides the data and analysis relevant to the Port Everglades service area to fulfill
the deepwater port requirements cited in Chapter 163.3178(2)(k), Florida Statutes (FS).

Part | of the Deepwater Port Component describes Port Everglades’ jurisdictional area (PJA), defines
the planning horizons in the Port's Master/Vision Plan, and provides a list of definitions and acronyms.
Part Il addresses the data requirements of Chapter 163.3178(2)(k)), FS, including inventories of land
use, natural resources, areas subject to coastal flooding, historic resources and sites, estuarine pollution
sources, beach and dune systems, and Port infrastructure. It also addresses natural disaster planning
issues and deepwater port factors. Part lll presents the Port's 5-and 10-year maintenance and
expansion plans. It includes forecasts for the Port's key business lines -- containerized cargo, non-
containerized cargo (dry bulk), liquid bulk (petroleum), and cruise -- and the specific projects planned
to provide the capacity needed to meet those forecasts. Part IV then analyzes the data presented in
Part Il in the context of the Port's planned development over the identified planning horizons. Part V
concludes with Deepwater Por Component implementation.

A. General Description

Port Everglades is located on Florida's east coast, 23 miles north of Miami and 312 miles south
of Jacksonville. Figure P-1 shows the Port's South Florida location. Port Everglades is one of
the deepest ports in Florida and has one of the shortest, straightest entrance channels among
the U.S. Atlantic Coast seaports. The Port’s outer channel project depth is 45 feet mean low
water and the outer channel width is 500 feet. The inner channel and main turning basin
project depths range from 31 to 42 feet mean low water. The inner channel is 450 feet wide
from a point 1,000 feet within the jetty entrance. From this point, it flares to a width of 1,500
feet at the turning basin. Berth water depths vary up to 42 feet. 1.2 nautical miles. The main
turning basin, which measures 1,200 feet east-to-west and 2,450 feet north-to-south, is 9,000
feet from the ocean sea buoy. The proximity of the main turning basin to the ocean buoy
enables ships to dock within a half hour from reaching the ocean buoy, less time than is
required at any other Atlantic port. The main turning basin’s north extension is 630 to 900 feet
wide by 1,150 feet long. The south extension is 1,300 feet by 1,700 feet. The distance from the
ocean entrance of the channel to the main turning basin is approximately 1.2 nautical miles.
The main turning basin, which measures 1,200 feet east-to-west and 2,450 feet north-to-south,
is 9,000 feet from the ocean sea buoy. The proximity of the main turning basin to the ocean
buoy enables ships to dock within a half hour from reaching the ocean buoy, less time than is
required at any other Atlantic port. The main turning basin’s north extension is 630 to 900 feet
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wide by 1,150 feet long. The south extension is 1,300 feet by 1,100 feet. The distance from the
ocean entrance of the channel to the main turning basin is approximately 1.2 nautical miles.
The main turning basin, which measures 1,200 feet east-to-west and 2,450 feet north-to-south,
is 9,000 feet from the ocean sea buoy. The proximity of the main turning basin to the ocean
buoy enables ships to dock within a half hour from reaching the ocean buoy, less time than is
required at any other Atlantic port. The main turning basin’s north extension is 630 to 900 feet
wide by 1,150 feet long. The south extension is 1,300 feet by 1,100 feet.

. Service Area

Port Everglades’ PJA encompasses a total of 2,190 acres, which includes 1,742 acres of upland
and 448 acres of submerged land. Upland acreage falls in the following municipalities:

e 1,242 acres or 71.3 percent of the Port is located in the City of Hollywood.
e 232 acres or 13.3 percent of the Port is located in the City of Fort Lauderdale
e 234 acres or 13.4 percent of the Port is located in the City of Dania Beach.

e 34 acres or 2 percent of the Port is located in unincorporated Broward County.
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Figure P-1: Port Everglades Location
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Figure P-2: Port Everglades Jurisdictional Area

C. Planning Horizons

The short-term (5-year) planning horizon of the Deepwater Port Component is 2015, while the
longer-term (10-year) planning horizon is 2019. The Deepwater Port Component projections,
capital improvements program, and adopted Goals, Objectives, and Policies reflect these two
planning horizons, incorporating the recommendations of the Port Everglades Master/Vision
Plan, which also looks at the 20-year planning horizon of 2029.
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DATA REQUIREMENTS

The data requirements include inventories of existing land uses, natural resources, areas subject to

coastal flooding, historic resources and sites, estuarine pollution sources, beach and dune systems,

and infrastructure. This section also addresses natural disaster planning issues and deepwater port

factors.

A. Inventories of Existing Land Use

This section includes inventories of existing land uses, shoreline uses, water-dependent and

water-related uses, and areas in need of redevelopment.

Port Everglades contains three distinct areas, referred to as

Northport, Midport, and Southport, which are illustrated on Figure P-3. The current

uses in each of these areas are as follows:

a.

Northport, located approximately between 17th Street and SE 26 Street,
accommodates cruise ships and petroleum tankers as well as break-bulk/neo-
bulk, and dry bulk ships. The Broward County Convention Center, which is part
of an approved Development of Regional Impact (DRI) that includes a proposed
hotel complex and ancillary facilities, is located at Northport. In addition,
Northport contains a Port-owned parking garage.

Midport, located approximately between Spangler Boulevard and the Southport
Turning Notch, is the Port's main cruise ship berthing area, but also
accommodates liquid bulk (petroleum), dry bulk (cement), and break-bulk
terminals. Nine multi-day cruise terminals are located in Midport, together with
another Port-owned parking garage, the Port Administration building, Florida
Power & Light (FPL), the Foreign-Trade Zone building, and Public Safety and
other buildings.

Southport, located approximately between the Turning Notch and the Dania
Cut-Off Canal to the east and from Eller Drive to the Dania Cut-Off anal to the
west, is Port Everglades' primary container facility, accommodating both roll/on
and roll/off (Ro/Ro) and lift/on and lift/off (Lo/Lo) cargo operations. Southport
is the area that has experienced most of the Port's containerized cargo growth
and will be the site of a proposed near-dock intermodal container transfer facility
(ICTF) to move containerized cargo directly from ship to rail car.

. Figure P-4 identifies the various Port-related

uses in the PJA while Table P-1 provides an inventory of the existing land uses. The
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predominant existing land uses are preservation/recreation/water (635 acres or 29.0
percent), petroleum storage (339 acres or 15.5 percent), container areas (348 acres or
15.9 percent), and office/commercial (108 acres or 4.9 percent). Other significant uses
in the PJA include FPL's Fort Lauderdale power plant, located on 44 acres in Midport
and an easement on the western edge of Southport. Several DRIs, adopted pursuant to
Chapter 380, FS, are located in the PJA, as illustrated on Figure P-5. These include the
Port Everglades Petroleum Terminal DRI, and the Mobil Oil DRI. The Northport DRI,
which relates to the construction of a proposed hotel and ancillary facilities adjacent to
the Convention Center, received a three-year extension in March 2009. The previously
pending Amoco Oil DRI has been withdrawn and the Hollywood Harbor DRI has been
abandoned. Adjacent to the Port is the Fort Lauderdale-Hollywood International
Airport (FLL) DRI
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Figure P-3: Port Everglades Facilities
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Figure P-4: Existing Land Uses- Port Jurisdictional Area
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Table P-T: Existing Land Uses-Port Jurisdictional Area

Land Use Acres Percent
Cruise Area 92 42
Convention Center 31 1.4
Container Yard 348 15.9
Liquid Bulk/Petroleum 339 15.5
Dry Bulk/Cement 12 0.6
General Cargo Area (Break-bulk) 16 0.7
Commercial 67 3.1
Florida Power and Light 44 2.0
Office 41 19
Conservation Area 57 2.6
Preservation/recreation/water 635 29.0
Warehousing 44 2.0
Vacant Land 12 5.1
Transportation 200 9.1
Other 152 6.9
Total 2,190 100.0

12-5 Source: Master/Vision Plan analyses
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Figure P-5: Developments of Regional Impact
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Figure P-6 shows the existing grid and lease land uses for Port-owned land. The PED
has 519 acres available for leasing as well as 400,000 square feet of warehouse space
and 100,000 square feet of office space. The Port-owned twelve cruise terminals have
557,582 square feet of passenger-processing and baggage-handling areas.

Shoreline uses in the PJA include the following:

a. Transportation uses (the Port's primary 35 berths used for cargo and cruise
operations plus other smaller berths for lay-in and other uses).

b. Institutional uses (the U.S. Naval Surface Weapons Center, the U.S. Coast Guard
Station, the Environmental Education Facility, and the Nova Southeastern
University Oceanographic Center).

C. Recreational uses (a portion of the Dr. Von D. Mizell-Eula Johnson State Park,
2571 acres of barrier island between the Atlantic Ocean and the Intracoastal
Waterway, from Port Everglades on the north to Dania Beach on the south).

Figure P-7 shows the locations of the Port's primary 35 berths and Table P-2
identifies the length, depth, and use of each berth. The other shoreline uses are
shown previously on Figure P-3.

Water-dependent uses are

activities that can be carried out only on, or adjacent to, water areas because the use
requires access to the water body. The water-dependent uses in the PJA include the
Port's cargo and cruise berths, the Florida Marine Patrol facility located adjacent to the
FPL Discharge Canal, and the above-mentioned U.S. Coast Guard, U.S. Navy, and Nova
Southeastern University facilities on the Dr. Von D. Mizell-Eula Johnson State Park.
These uses are also identified on Figure P-3.
Water-related uses are activities that are not directly dependent on access to a water
body, but that provide goods and services directly associated with water-dependent or
waterway uses. These include the Port's Foreign-Trade Zone, petroleum storage tanks,
offices and warehouses, institutional facilities, and parking garages.

Table P-3 identifies all the Port-owned buildings by
building number, indicating the year built, address, port use, floor area in square feet,
and existing use for each building. These buildings are generally in good condition;
however, as noted on Table P-8 in Part Ill, improvements to Cruise Terminals 2, 4, 19,
21, and 26 are identified in the Port Master Plan along with parking garage
improvements. (Figure P-3 includes the numbers of the main buildings referenced on
Table P-3))
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Figure P-6: Existing Land Uses- Port-Owned Property (Port Leases and Grid Map)
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