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Execntive

THE VISION, THE PLAN

This report is about the future of South Miami-Dade County. It is a report that presents a vision and
a plan for a healthy and sustainable environment and economy for this important Watershed. This
vision and plan are based on nearly four years of public input and over 4,000 pages of technical
analysis.

South Miami-Dade County will change between now and the year 2050. The population will
increase - perhaps even double as projected. Existing issues of land use, fraffic and water
resources will intensify. At stake is the protection of national freasures like Biscayne and Everglades
National Parks, the preservation of agriculture and natural resources, and the overall sustainability
of the region. The decisions made today on these issues will determine the quality of life for future
generations.

Miami-Dade County should be commended for its efforts over the past few decades to promote
good planning in the Watershed. The County has a talented and dedicated professional planning
staff. As such, this report should not be construed as a criticism of the County's planning program
or staff. This report recognizes the enormous pressures that the County is beginning to face as new
developments are proposed in the Watershed. In just the past year, the County leadership and
staff have reviewed nine requests for developments outside the existing Urban Development
Boundary. The Watershed Study provides the County unequivocal data on the substantial negative
impacts associated with moving the UDB for low density sprawl development. The Watershed Plan
provides the County a sustainable approach for the future.

The Watershed Plan presented in this report is based on the well recognized and tested concepts
of Smart Growth and sustainability. The Watershed Plan, if adopted and implemented, will demon-
strate great vision and leadership and put South Miami-Dade County on a sustainable path to
2050. The Watershed Plan will help protect the waters of Biscayne Bay, reduce traffic congestion,
preserve wetlands and agriculture land, promote tourism - - and cost billions of dollars less than
the current path of sprawl.

Dixie Highway 2007.

LOOKING TO 2025 AND 2050 -
WHAT HAPPENS IF SPRAWL
CONTINUES?

Water Pollution

Flooding

Loss of Natural Areas

Loss of Agricultural Land

Traffic Congestion

Infrastructure Costs

Community Character




OVERVIEW OF THE SOUTH MIAMI-DADE

WATERSHED STUDY AND PLAN @ /o=t
The Best Chance to Get it Right

Where is the South Miami-Dade Watershed?

Recognized as one of the most critical watersheds in Florida, the South
Miami-Dade Watershed is located in the southeastemn portion of Miami-
Dade County between two national treasures: Biscayne National Park
and Everglades National Park. It comprises 371 square miles (237,440
acres). The Watershed plays a vital role in the health of Biscayne Bay as
well as providing for the urban and agriculture needs of the County.

.....1 — = g
T L=
8 W ./
%—' d;'\“ ‘South Miami.
B a
| _ 9

SW 328 Sur

Legend

== Major Koadway
mmmes Evisting Urban Developmant Boundary
mmmans Existing Urban Expansion Ares

=_mmdsmm-

The South Miami-Dade Watershed

What is the South Miami-Dade Watershed Study and
Plan?

The South Miami-Dade Watershed Study and Plan (SMDWSP) is com-
prised of two basic parts: the Watershed Study and the Watershed
Plan. The Study includes a wide-ranging look at South Miami-Dade
County's projected population growth; land uses (including agriculture,
industrial and urban land uses); water quality; fransportation and water
resources infrastructure; natural resources; and economy. The Study
resulted in over 4,000 pages of scientific analysis and evaluation. The
Plan, which is based on the Study results, provides the County with a
planning roadmap to the year 2050.

Why undertake the Study and Plan?

The SMDWSP allows Miami-Dade County to influence the future of the
Watershed in a positive manner. Far too often communities and their
elected leadership only react to population growth -- long after the
opportunity for a meaningful response has passed. One only needs to
look at poorly planned communities to confirm the negative



conseqguences of this reactive approach. The SMDWSP is a proactive
look into the future based on the assumption that the population will
nearly double by the year 2050. In 2000, the Watershed was inhabited
by approximately 791,000 people - the population is estimated to
reach 1.5 million by the year 2050.

While it may be appropriate to debate the policy of allowing
the population o nearly double, it is important to understand
that this Study was not a carrying capacity study. Specifically,

the scope of the Study dictated an evaluation of the impacts
of the projected population growth at 2025 and 2050 and
how such impacts might be mitigated. In short, the goal of
the Plan was to properly plan for the projected growih.

Pursuant to the CDMP Land Use Policy 3E, the Study evaluates potential
policy choices on how growth might occur and looks at the conse-
quences of each of those choices. Armed with better information,
leaders in the County and municipalities can make more informed
choices today. If implemented, the Watershed Plan will help reduce the
impacts that population growth will have on Biscayne Bay, agriculture,
community character, the economy, natural resources, transportation,
and private property rights.

Who Conducted the Watershed Study and Prepared the
Watershed Plan?

Miami-Dade County, the South Florida Regional Planning Council
(SFRPC), and the South Florida Water Management District (SFWMD) are
signatories to a Memorandum of Understanding that authorized the
SFRPC to manage the consulting contract. The consultant, Keith and
Schnars, PA., completed the Study and wrote the Plan. The SFRPC, the
County and the SFWMD provided review support 1o the Keith and
Schnars Team.

The Watershed Study Advisory Committee (WSAC), representing a
diverse range of interests, helped shape the scope of work, reviewed
Study reports and provided a venue for stakeholder and public input.
The 29 member WSAC, which met 55 times throughout the Study, was
chaired by Roger Carlton. In addition, the Technical Review Committee
(TRC), an independent, 17 member panel of water, planning and nat-
ural resources experts, complimented the Keith and Schnars Team by
reviewing methodologies and commenting on work products. The TRC
was moderated by Jim Murley, Director of Florida Atlantic University’s
Center for Uban and Environmental Solutions.
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THE PLANNING PROCESS

Using Sound Science and Planning

The SMDWSP is based on technically sound and established practices for the formulation of large-scale water and land use plans. The Study was divided into
five major task areas, each of which contains multiple sub-tasks. Each task is part of a logical progression that created the information necessary 1o complete
this comprehensive 43-year land use and water management plan for South Miami-Dade County (the Watershed Plan). All final documents are posted on the

; project website, and may be reviewed by visiting www.southmiamidadewatershed.com.

FINAL WORK PRODUCT

To assist the County in implementing the Plan and to mitigate for impacts from growth on the County and Biscayne Bay, a set of
Implementation Strategies for the preferred land use scenario was developed in Task 5. These strategies include site development

TASK 5 standards, best management practices for protecting water quality, and land preservation techniques, including regulatory
= e incentives. These strategies help address potential effects on propery rights and include measures to mitigate such effects. A
w 1 watershed land use design guide map and the implementation strategies make up the Watershed Plan.

Task 4 involved the development of a draft preferred land use scenario. The development of the draft preferred scenario was

TASK 4 informed by the results of the test scenario assessments completed in Task 3. The draft preferred scenario was refined based on
input from the WSAC, stakeholders, the public, and the TRC. The revised draft preferred scenario was then assessed against the
same 21 parameters and thresholds used in Task 3.

LAND USE
SCENARIOS

METHODOLOGY
October 2004

The impacts of the six test land use scenarios were assessed against the 21 parameters and thresholds developed in Task 1, and
compared to the baseline condition. This evaluation included an assessment of the impacts of each scenario on water resources,
agriculture, natural resources, community character, employment, economy and infrastructure.

depicting 2003 land uses. The final step in Task 2 was the development of hypothetical fest land use scenarios based on
three different land use policy directives. Both 2025 and 2050 population projections were utilized, resulting in six test land use
scenarios.

POPULATION GROWTH
Final Work Product
June 2004

1 Potential opportunities for, and constraints against, future development were defined and mapped. A baseline map was created

Baseline conditions that create the foundation for the Study were established in Task 1. This included an analysis of population
projections and inventories of development features, water resources, and natural communities. In addition, a wide-ranging series

TASK '| of parameters and thresholds for assessing the impacts of various land use scenarios were developed in Task 1. The 21 parame-
ters included water quality, development patterns, fransportation, parks, agricultural lands, flood protection, and wetlands.

Vi



PUBLIC INPUT
Engaging the Public and Stakeholders

An integral part of the Study was an extensive public involvement pro-
gram to disseminate information and gather input from stakeholders
and the public at key stages throughout the planning process. Clear
and continuous communication was essential for members of the
public to understand that their input to the Study is vital and is key to the
Plan's development and future success. This effort began in the
initial stages of the Study with a Public Involvement Plan, a plan that
defined the goals and objectives of the Study as it related to the
public, stakeholders and elected officials within the Watershed.

Providing information, obtaining public input and identifying the
public's concerns and issues were accomplished through consistent,
ongoing efforts that included active consultant participation in over 45
WSAC meetings, six public meetings, 28 public events, numerous
meetings with officials froon Miami-Dade County as well as cities locat-
ed within the Watershed, forums with community and agricultural
interests, events with the Keith and Schnars Mobile Information
Station, newsletters, e-mail campaigns, editorial boards, fact sheets,
the project website and media releases.

As noted above, the WSAC played an important role throughout the
Study in providing information to the public and to stakeholders. Many
WSAC members provided opportunities for the consulting team to pres-
ent information to stakeholders, opinion leaders and to the public.

CHOOSING A DIRECTION FOR THE
WATERSHED

Choosing a Sustainable Future

Faced with a projected doubling of the population and associated
development, the Watershed will dramatically change over the next
several decades. The Study clearly shows that the Watershed cannot

grow as projected without substantial consequences to its water and
natural resources, quality of life and community characteristics. The
land and water use management challenges confronting the
Watershed will only increase. Without a well thought out plan,
reconciling these challenges will e virtually impossible, and the
consequences will negatively change the Watershed and the County
forever.

After nearly four years of study, thousands of pages of
analysis and scores of meetings with stakeholders and the

public, what has emerged is a clear picture of two poten-
fial futures for South Miami-Dade County - - a future based
on either a sprawl scenario or a Smart Growth scenario.

From a watershed-level planning perspective, the two major policy
choices for the future can be characterized as either a Sprawl Scenario
or a Smart Growth Scenario. The long-term consequences of a sprawl
scenario are enormous. This is the path that the County is on today.

The Smart Growth choice will require the County to take some bold, but
achievable, policy steps. The benefits of choosing a Smart Growth
policy are substantiated by the Study and supported by the literature.

EXECUTIVE
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What is Sprawl?

Sprawl is generally defined by non-contiguous, scattered or leap-frog
pattermns of development. Sprawl also includes numerous low-density
subdivisions that fan out from established urban cores and absorb
open lands. The environmental impacts of sprawl include the loss of
ecologically significant open areas such as wetlands, forests and agri-
cultural lands. Sprawl development and the associated impervious
surface interrupt surface water flows and reduce infiltration into the
groundwater. More impervious surface results in increased stormwater
runoff and conveyance of polluted water to Biscayne Bay.

In addition, sprawl creates negative transportation impacts resulting
from greater reliance on the automobile. Longer trips between the
suburbs and urban core job centers result in more air pollution, more
roads requiring long-term maintenance, and additional demand for
parking spaces. The scattered, fragmented nature of sprawl develop-
ment increases the costs of infrastructure and municipal services. The
Study concluded that this approach would cost approximately
$8 billion more than a Smart Growth approach.

What is Smart Growth?

Smart Growth is a concept based on a set of principles that encourage
lond use patterns that are more compact, transit-oriented, walkable,
bicycle-friendly, and include mixed-use development with a range of
housing choices. Smart Growth promotes:

e communities with a unigue sense of place;

e the preservation of natural and cultural resources;

e (O more equitable distrioution of the costs and benefits of develop-
ment;

e expanded fransportation options;

e more employment and housing choices;

® the long-range, regional considerations of sustainability over a
short term focus; and

® healthy communities.

By locating people near each other, near employment centers, near
shopping and promoting tfransit-oriented development, travel times
and transportation infrastructure costs will be reduced. As a result, these
communities improve quality of life and promote a healthier lifestyle
with less pollution.

The Smart Growth principle of compact building design creates livable
urban neighborhoods and attracts more people and businesses to the
community. This results in communities that are economically viable
and environmentally sustainable. Smart Growth is an altermnative to
sprawl and its associated fraffic congestion, disconnected neighbor-
hoods, and potential urban decay.

The Impacts of Spraw!

The sprawl scenario will negatively and irreversibly change the charac-
ter of the Watershed:

e the waters of Biscayne Bay will be subject to substantial increases
in water pollution;

o three-fourths of the agricultural land will be lost to low density resi-
dential developments;

® already imperiled natural resources such as wetlands and rem-
nant forests will be diminished further;

e fraffic congestion will increase; and

e the effectiveness of the restoration of America's Everglades will be
reduced.

A policy path of sprawl will not be a path of sustainability for the envi-

ronment or the community.



It is estimated that a sprawl scenario in the Watershed will cost nearly
$8 billion more for infrastructure than the Recommended Watershed
Plan between now and 2050. This does not include the substantial envi-
ronmental costs, including impacts to Biscayne Bay and other natural
resources, that will result from a sprawl development pattern. While
certain upfront development costs are often shared between the
private and public sectors, it is important o note that the long-term life-
cycle infrastructure costs to support sprawl developments are borne by
municipalities and the County.

If adopted, a Smart Growth scenario will afford the Watershed the best
chance for a sustainable future. While it will take a long-term vision and
the courage to make difficult decisions today, the Smart Growth
scenario reflected in the Recommended Watershed Plan will leave a
legacy of vision and leadership for generations to come.
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THE RECOMMENDED WATERSHED PLAN
Choosing the Future Today

The Recommended Watershed Plan is about choosing a different
future for the Watershed - - a future based on the concepts of
Sustainability and Smart Growth.,

The Recommended Watershed Plan consists of two major parts: the
Watershed Plan Design Guidelines and the Implementation Strategies.
Part one, the Watershed Plan Design Guidelines, creates a temporal
and spatial policy framework for Smart Growth and resource protection
to the year 2050.

THE DESIGN GUIDELINES AND ASSOCIATED
DESIGN GUIDE MAP:

Provides direction to the County, developers and the
communities in the Watershed on how to facilitate and
promote a Smart Growth development pattern and
resource protection;

Increases predictability for developers and property
owners;

Establishes a general framework for development - it is not
a parcel-based zoning map; and

Does not dictate future land use of any given parcel, but
rather provides general guidance that allows the exercise
of good judgment consistent with Smart Growth concepts.

General Watershed Plan Guidelines:
e More compact building design;
Mix of commmercial and residential land uses;
Greater densities along fransit corridors;
Variety of transportation choices;
Creation of walkable neighborhoods;
Preservation of open space, wetlands and farmland;

Befter protection/management of surface and ground
waters; and
Enhancement of tourissn and economic development.

Specific Watershed Policy Guidelines:
Temporal Policy Guidelines

2007 through 2025: Allocation of 100 percent of the required
102,000 dwelling units inside the existing Urban Development
Boundary (UDB) through 2025;

2026 through 2050: Allocation of a minimum of 60 percent
(61,000) of the required 102,000 dwelling units inside the existing
UDB between 2026 and 2050;

Consistent with the CDMP and Implementation Strategies, alloca-
fion of a maximum of 40 percent (41,000) of the total required
dwelling units outside the existing UDB between 2026 and 2050.

Spatial Policy Guidelines

In coordination with local municipal plans, utilize the eight existing
consensus-based charrette areas in the Watershed at 75 to 100
percent of the densities approved and agreed upon by the
municipalities, resulting in 40,000 to 50,000 units in the charrette
areaqs;

Make completion of enhanced transit corridors a priority, includ-
ing completion of the Metrorail to Florida City;

Establish two major zones (A and B) along enhanced transit
corridors to guide the allocation of dwelling units;

Consistent with the charrette areas and Zones A and B, establish
a minimum of five major development nodes along transit
corridors;

Encourage municipalities located in Zones A and B to utilize Smart
Growth approaches, including higher residential densities and
mixed use developments. The determination of how to distribute
the density would be determined by municipalities; and

Establish an open space/conservation zone (Zone C) that ensures
that lands needed for the protection of Biscayne Bay are
available for stormwater treatment, wetlands restoration and
open space.
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The Recommended
Watershed Plan will not result
in a “skyscraper canyon”
onUS 1.

10 dwelling units per acre

87 dwelling units per acre

Xii

Watershed Plan Guideline Zones

Zones A and B are established for the purpose of creating a general
guide for a higher density, transit oriented development pattern. These
zones do not create rigid regulatory boundaries and it is not the intent
that the entire area within these zones will achieve the average densi-
ties prescribed.

® Zone A: Located 2 mile on each side of US 1. Minimum density
of 15 units per acre and average density of 21 units per acre. It is
not intended or recommended that every acre in Zone A would
have these densities.

® Zone B: Generally located V2 mile on each side of US 1 and along
other major corridors such as Kendall Drive and 137th Avenue.
Density range is 6 to 20 units per acre with an average of 10 units
per acre. It is not intended or recommended that every acre in
Zone B would have these densities.

® Zone C: Located on the eastern portion of the Watershed near the
confluence of Canals C-1, C-102 and C-103 with Biscayne Bay.
This approximately 18,000 acre area may be used for a combi-
nation of stormwater treatment areas (STAs), wetlands restoration
(including the Biscayne Bay Coastal Wetlands CERP project) and
open space (including agriculture). It is important to note that it is
not anticipated that all of this area will be needed. A larger area
than potentially needed was selected to provide the County and
willing seller landowners the greatest flexibility in the use of Zone C.

Zone C is an integral part of the Recommended Watershed Plan.
Under all growth scenarios the discharge of water pollutants into
Biscayne Bay increases. In this regard, it will be necessary to capture
and treat stormwater runoff before it enters the Bay. The area of Zone
C was selected because of its landscape position in relation to the
three major canals that result in the highest pollutant load increases.

Part two of the Recommended Watershed Plan is a set of 67 imple-
mentation strategies that provide the policy direction needed to make
the Plan effective and implementable. These strategies were devel-
oped after extensive discussions with the WSAC and stakeholders. If
adopted, many of these strategies, along with the Design Guidelines,
would be codified in the County's CDMP or other policy documents.

The implementation strategies are organized into the following
categories:

Overarching Policy Framework of the Watershed Plan
e General Implementation Strategies
Thematic Implementation Strategies
e Agriculture
Economy
Housing
Natural Communities/Open Space
Property Rights
Smart Growth Economic Incentives
Transportation
Water Resources

The Implementation Strategies are provided in Chapter 5.




The Cost of Growth - - Paying for the Recommended
Watershed Plan

Several of the advantages associated with the Smart Growth based
Recommended Watershed Plan are discussed in this report. While the
Recommended Watershed Plan will result in substantial costs savings
compared to the sprawl scenario, it nevertheless will require a signifi-
cant investment of resources. There is no free lunch where the popula-
fion is doubling.

The infrastructure assessments identified the capital improvement
projects required in South Miami-Dade by using population and hous-
ing projections out to 2050. This is useful because the current capital
improvement plan only looks out 15 to 20 years. Ensuring funding for
the Recommended Watershed Plan will be vital to its successful
implementation. The report discusses some of the current capital
improvement programs that can help fund the infrastructure required
to implement the Recommended Watershed Plan.

Conclusion

After nearly four years of science-based analysis, public input and
technical review, a clear picture of two different futures for the
Watershed has emerged. One picture is on a canvas with increased
water pollution, increased traffic congestion and the substantial loss of
agriculture land and natural resources. This picture reflects the dark
clouds that are cast over a future based on a sprawl approach to
accommodating population growth.

A second picture of a future South Miami-Dade Watershed is framed
with the potential for a healthy and sustainable environment and econ-
omy for the generations that follow the leaders of today. This Smart
Growth picture highlights the blue waters of Biscayne Bay, a stronger
economy, viable agriculture, efficient fransportation, safe communi-
fies, protected natural resources - - all resulting in a good quality of life
for South Miami-Dade communities.

In addition to the confrasting pictures of the future, other important
facts have been brought to light by the Study. These include:

e With the projected increases in population, all scenarios will result
in impacts to the environment, economy and the quality
of life;

e The Smart Growth scenario allows the County and municipalities
to more effectively manage and mitigate for the impacts of
growth, including the impacts to Biscayne Bay;

e Sprawl development costs more than Smart Growth develop-
ment;

e The County must work with the municipalities to build on
existing Smart Growth approaches and adopt new approaches
as necessary;

e The County must develop a coordinated strategy for funding the
infrastructure for a Smart Growth based future;

e |f adopted, the Recommended Watershed Plan will position
the County better for State and federal funding and policy
support; and

e There is no silver bullet response to the issues facing South Miami-
Dade County - - but there are many silver BBs.

The leadership of Miami-Dade County should be commended for the
courage and vision they exhibited in calling for the Watershed Study
and Plan. The decisions that are made now will put the first brush strokes
on the picture depicting the future of the South Miami-Dade
Watershed. The Recommended Watershed Plan provides the County
with a vision of what the picture can look like - - a healthy and sustain-
able Watershed. It is now up to the County to take the brush and
paint the picture. While challenges exists, the opportunities are far
greater. The County has the opportunity to leave a legacy of planning
responsibly today to ensure the future for generations to come.
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CHAPTER 1
Overview of the South MiamiDade Witersed Studsy and Plir

THE BEST CHANCE TO GET IT RIGHT

All things are possible once human
beings realize that everything

Is at stake.

- Norman Cousins



Representation of the Pre-Development
Natural Landscape from "The Role of
Flow in the Everglades Ridge and
Slough Landscape", U.S. Department of
the Inferior, South Florida Ecosystem
Restoration Working Group.

To understand the geography of the South Miami-Dade Watershed, it is helpful to look at its natural history, particular-
ly as it relates to water resources. Prior 1o development, the Watershed was a diverse landscape of freshwater marsh-
es, sloughs, pine flatwoods and rockland, hardwood hammocks, scrub, sandhills, and coastal mangrove swamps.
The Watershed area was the hydrologic and ecological link between the Everglades to the west and Biscayne Bay to
the east. In the Everglades, a 60-mile wide "river of grass" slowly moved water primarily from Lake Okeechobee to
Florida Bay. A coastal ridge within the Watershed area kept most of the water west, but some water flowed through
rivers, sloughs, and groundwater and discharged to the east info Biscayne Bay. The natural system's storage
capacity was so enormous that rainfall from wet seasons and from wet years provided ample supply to maintain the
ecosystem through dry seasons and dry years.

The extent and natural flows of the water limited the development of the region. But beginning in the late 1800s and
early 1900s, extensive drainage projects began to make vast areas of land usable for agriculture and housing. By
1927, the Everglades Drainage District had put in place 440 miles of candls, levees, locks, and dams. By the 1970s,

a massive water management project called the Centfral and Southern Florida Project was essentially complete:
about 1,000 miles of levees and canals, 150 gates and other water control structures, and 16 major pump stations
had been installed throughout South Florida. The C&SF Project was highly successful at regulating the water resources
for flood protection and water supply, but had unforeseen environmental effects. The natural flows through the
Everglades, through the coastal ridge, and into Biscayne Bay had been substantially changed. The timing, quantity,
quality, and distribution of water were not right, and the Everglades, Biscayne Bay, and other natural areas were suf-
fering. To get the water right, the Comprehensive Everglades Restoration Plan (CERP) was authorized in 2000. The goal
of CERP is to capture fresh water that now flows unused to the ocean and redirect it to areas that need it most. The
maijority of the water will be devoted to environmental restoration, reviving a dying ecosystem. The remaining water
will benefit cities and farmers by enhancing water supplies in South Florida. There are several CERP projects within the
Watershed - these are key to the future of the Watershed and Biscayne Bay. The natural landscape cannot be returned
to pre-development conditions, but a long-range vision and plan can manage the water resources and promote a
sustainable ecological system.
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THE BEST CHANCE TO GET IT RIGHT

SOUTH MIAMI-DADE

The purpose of this chapter is to provide an overview of the South - : WATERSHED FACTS
Miami-Dade Watershed Study and Plan (SMDWSP). Specifically, infor- Tarniami Trail - :
mation will be provided on: Where the Watershed is located, What the
SMDWSP is, and Why it is being completed.

1,965 square miles in
Miami-Dade County

FL Turnpike

371 square miles in the
Watershed

237,440 acres in the
Watershed

791,000 people in 2000

Everglades National
Park

Where is the South Miami-Dade Watershed?

The South Miami-Dade Watershed is located in the southeastern portion
of Miomi-Dade County between two national treasures: Biscayne
National Park and Everglades National Park (Figure 1.1). It is for this
reason that this area is recognized as one of the most critical water-
sheds in Florida. The Watershed, which comprises 371 square miles
(237,440 acres), plays a vital role in the health of Biscayne Bay as well
as providing for the urban and agriculture needs of the County. It
includes eight municipalities and 20 percent of the total land area in
the County. Like all watersheds, every activity on the land in South
Miami-Dade County potentially aoffects the aquatic, natural and
human environment,

YY Y v v

1.5 million people
projected in 2050

Biscayne ~
National Park /|

= 'Legencl

—— Majer Roadway

mmmay Existing Urban Development Boundary

----- Existing Urban Expansion Area
Municipalities

)
[ A nu\hnm‘.u Study Area
/

Figure 1.1 South Miami-Dade Watershed | Source: Miami-Dade County.
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ADOPTED COMPONENTS

1.2

COMPREHENSIVE
DEVELOPMENT
MASTER PLAN

MIAMI-DADE COUNTY, FLORIDA
As Ameonded through April 2001

What is the South Miami-Dade Watershed Study
and Plan?

The SMDWSP is a long-term land planning and water resources study
and plan required by the Miami-Dade County Comprehensive
Development Master Plan (CDMP). The SMDWSP is comprised of two
basic parts: the Watershed Study and the Watershed Plan. The Study
includes a wide-ranging look at South Miami-Dade County's projected
populafion growth; land uses (including agriculture, industrial and
urban land uses); water quality; transportation and water resources
infrastructure; natural resources; and the economy. The Study resulted
in over 4,000 pages of analysis and evaluation. The Plan, which is
based on the Study results, provides the County with a planning
roadmap to the year 2050. The Study process, which is based on stan-
dard planning practices, is explained in more detail in Chapter 2 of this
report. The Plan is presented and discussed in Chapter 5.

Why undertake the Study and Plan?

The SMDWSP allows Miami-Dade County to influence the future of the
Watershed in a positive manner including the protection of Biscayne
Bay. Far too often communities and their elected leadership can only
react to population growth and other changes -- long after the oppor-
tunity for a meaningful response has passed. One only needs to look
at other South Florida communities o confirm the negative conse-
quences of a reactive approach to planning. The SMDWSP is a
proactive look into the future based on the assumption that the popu-
lation will nearly double by the year 2050. In 2000, the Watershed was
inhabited by 791,000 people. The population is projected to reach 1.5
million by the year 2050 (Figure 1.2).

While it may be appropriate to debate the policy of allowing the pop-
ulation to nearly double, it is important to understand that this Studly is
not a carying capacity study. Specifically, the scope of the Study
dictated an evaluation of the impacts of the projected population
growth at 2025 and 2050, and the goal of the Plan is to determine how
such growth can be accommodated in an environmentally sustain-
able manner.

What < 4 Watersbed?

The term watershed is frequently used to refer to the
entire area that water flows across, under and through
on its way to a common body of water, such as
Biscayne Bay. No matter where you are, you're in a
watershed!

A watershed is the area of land where all of the water
that is under it or drains off of it flows or runs off into the
same place. In other words, a watershed is an area
of land with a common hydrologic system. For the
South Miami-Dade watershed this means that all of
the water in this part of the County flows into Biscayne
Bay, either from a canal, through a wetland or through
the aquifer.

One of the main functions of a watershed is to tem-
porarily store and transport water from the land
surface to the water body and eventually on to the
ocean. In addition to moving water, watersheds and
their water bodies also transport sediment and other
materials (including pollutants), energy, and many
types of organisms.

Watersheds come in all shapes and sizes. They cross
county, state, and national boundaries. Large water-
sheds, like the Mississippi River basin, contain
thousands of smaller watersheds. In many areas,
watersheds are defined by the ridge line on the top
of mountains. In other places, like South Florida, the
watershed "divide" is much less prominent and may
be difficult to see. In South Miami-Dade County the
watershed is characterized by drainage canals/
basins.

Extensive scientific studies have demonsirated that
man's activities, such as land use changes, can have
a profound impact on the health of a watershed.




The Study evaluates potential policy choices on how growth might be distributed and looks at the consequences of each of those choices. Armed
with better information, leaders in the County and local municipalities can make better, more informed, choices today that can chart a positive and
sustainable course to the year 2050. The Plan will serve as the guide, or roadmap, for sustainable development and Smart Growth. As defined by the
United States Environmental Protection Agency, Smart Growth makes it possible for communities 1o grow in ways that support economic development
and jobs; create strong neighborhoods with a range of housing, commercial, and fransportation options; and achieve healthy communities that pro-
vide families with a clean environment. If implemented, the Watershed Plan will help reduce the negative impacts that population growth will have
on Biscayne Bay, agriculture, community character, the economy, natural resources, fransportation, and private property rights.

What are the Specific Objectives of the SMDWSP?

The SMDWSP was developed consistent with the objectives of CDMP Land Use Policy 3E, which was adopted by the Miami-Dade Board of County
Commissioners on October 10, 1996. The objectives of this policy are:

1) To identify and protfect lands, including their uses and functions, that are essential for preserving the environmental, economic and community
values of Biscayne National Park;

2) To identify and establish mechanisms for protecting constitutional private property rights;

3) To support a viable, balanced economy including
agriculture, recreation, tourism, and urban devel- i

1.5 Million —

opment in the Plan area; and e

4)  To assure compdtible land uses and zoning deci- prosices
sions in the Watershed Study Area are consistent 1.2 Million ==

with long term objectives for a sustainable South

Miami-Dade.

791,000 —

<y

Y

'
.
'
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.
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—> The Watershed Plan is

about a vision for a
healthy and sustainable
South Miami-Dade County.

The Watershed Plan is
about leaving a legacy of
a high quality of life for
Miami-Dade County's
future generations.

The Watershed Plan is
about leadership.

1.4

To help ensure that Land Use Policy 3E is met, the Watershed Study
Advisory Committee (WSAC), a diverse stakeholder group, formulated
seven goals for the SMDWSP The WSAC godls clearly reflect the
importance of environmental and economic sustainability and
community character., The purpose of the SMDWSP is to formulate a
land use plan that meets these goals.

The Watershed Plan contains the policies, strategies and procedures
necessary to balance the various competing interests in South Miami-
Dade - providing the framework for a sustainable economy and
environment through the year 2050.

WATERSHED STUDY ADVISORY
COMMITTEE GOALS

Ga(,z 4 Create and maintain vibrant communities with
strong identities that achieve environmentdl,
economic and social sustainability.

Gml 2 Honor private property rights.

GM{ 3 Support economically diverse agriculture.

Ga/vé l} Ensure a healthy and sustainable Biscayne Bay
and Biscayne and Everglades National Parks.

God S Promote open space and tourism and recre-
atfional facilities based on natural wonders.

GMK 6 Welcome other compatible enterprises.

GM[ 7 Preserve historic quality and rural character with
a strong sense of local community and
stewardship.
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(EVERGLADES—,

Everglades National Park Biscayne National Park

The South Miami-Dade Watershed is located between Everglades and Biscayne National Parks. Unprecedented natural
resources both surround the Watershed and are intricately woven into the ecosystem and its hydrological processes. As the
final catchment area for the Watershed's drainage function, Biscayne Bay's environmental health is determined by land use
decisions and urban development patterns occurring within the Watershed. The type and mix of land uses affect the water
quality of the Bay, its natural communities and the recreational value of this resource.

Everglades National Park is designated by UNESCO as a World Heritage Site. Key components of the most ambitious ecosys-

tem restoration program ever undertaken, the Comprehensive Everglades Restoration Plan, are proposed in the Watershed,
including the Biscayne Bay Coastal Wetlands Project.




MIAMI-DADE

KEITH and SCHNARS, P.A.
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Who Conducted the Watershed Study and Prepared the Watershed Plan?

The South Florida Regional Planning Council (SFRPC), Miami-Dade County and the South Florida Water Management District (SFWMD) are signatories
to a Memorandum of Understanding (MOU) that authorized the SFRPC to manage the Watershed Study contract.

The SFRPC through a competitive process, with input from the County and the SFWMD, selected Keith and Schnars, PA. as the project Consultant. The
Keith and Schnars Team completed the Watershed Study and Plan. The SFRPC, the County and the SFWMD provided technical support to Keith and
Schnars. Together, these four entities formed the Project Management Team. Several County departments, including the Department of Planning and
Zoning (MDPZ), Department of Environmental Resources Management (DERM), Water and Sewer Department, Public Works, Parks and Recreation and
the Miami-Dade County School Board assisted in this effort.

A Technical Review Committee (TRC), a 17 member independent panel of technical experts, complimented the Project Management Team by
reviewing methodologies and commenting on work products. The TRC was comprised of experts in Land Use Planning/Urban Design/Rural Design;
Water Modeling/Hydrology; Land Use Law/Property Rights; Natural Areas/Habitat Management, Economics; Marine Biology; and Engineering.

The WSAC, a citizens advisory group, was established to represent a broad cross section of interests and stakeholders. The WSAC served as a conduit
for information between the Project Management Team and their respective organizations. The WSAC also reviewed work products and made
recommendations to the Team. Additional information on
public involvement and the WSAC is provided in Chapter 3.

; ' £

WSAC Chair, Miami-Dade County, South Florida Regional Planning Council and Consulfant
sign project confract (May 2003).
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USING SOUND SCIENCE AND PLANNING

The farther backward you can look, the
farther forward you are likely to see.
- Winston Churchill



USING SOUND SCIENCE AND PLANNING

Introduction

The SMDWSP is based on technically sound and established practices
for the formulation of large-scale water and land use plans. The Study
was divided into five major task areas, each of which contains multiple
sub-tasks. Each task is part of a logical progression that created the
information necessary to complete this comprehensive 43-year land
use and water management plan for South Miami-Dade County (the 2
Watershed Plan). The main "building blocks" of each task are illust _
in Figure 2.1 and discussed in more detail below. ’

The Study resulted in over 4,000 pages of analysis. All final docume :
are posted on the project welbsite, and may be reV;e\A@ oy \ ‘:f"
www.southmiamidadewatershed.com. i
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The Watershed Study Planning Process

A

Figure 2.1
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The Planning Process

l

Task 4 involved the development of a draft preferred land use scenario. The development of the draft preferred scenario was

informed by the results of the test scenario assessments completed in Task 3. The draft preferred scenario was refined based Let our advance worrying become
on input from the WSAC, stakeholders, the public, and the Technical Review Committee and then assessed against the same aavance thinking and planning.
21 parameters and thresholds used in Task 3. - Winston Churchill

2.3



The Study and Plan were completed by Keith and Schnars, PA., a full service planning, environmental, engineering, public involvement and survey-

—— R:ﬂ:ﬁ"f::memm ing firm based in Ft. Lauderdale, Florida. The Keith and Schnars Team included experts in the fields of planning, natural resources, water resources,
e economics, fransportation planning, property rights and public outreach. Keith and Schnars was assisted by a Project Management Team (PMT) con-
=/ sisting of representatives from the South Florida Regional Planning Council, Miami-Dade County Department of Planning and Zoning and the South
e Florida Water Management District.
,;’i KEITH AND SCHNARS KEY TEAM MEMBERS
*::i Michael L. Davis, Vice President Senior Project Manager / Principal-in-Charge
::”2-"-*-2 e John Abbott, PG., Director of Environmental Sciences Deputy Project Manager
— o Eric Silva, AICP, Director of Planning Deputy Project Manager
Kim Giles, Director of Public Involvement Public Outreach Manager
PEER REVIEW - Juan Carrizo, PE. Water Resources Manager

The Technical Review Committee

Peer review was an integral part of the
Watershed Study. In light of the unprece-
dented nature of the study, its complexity
in terms of professional disciplines and the
large spatial extent, an independent 17-
member committee of State and nation-
al experts was assembled to review key
study components. The Technical Review
Committee (TRC) assisted and comple-
mented the Keith and Schnars Team by
identifying additional data sources,
reviewing methodologies and comment-
ing on work products. Moderated by Mr.
Jm Murley, Director of Florida Atlantic
University's  Center for Urban and
Environmental Solutfions, the TRC was
composed of expers in various fields
ranging from land use planning, urban
and rural design to natural areas man-
agement and economics. The TRC,
which met on seven occasions, served as
the principal technical peer review body.

The ultimate success of the Watershed
Plan will turn on its strong technical basis,
the WSAC's involvement and its inclusion
in the County’s CDMP.

24

Dr. Fadi Nassar, PE.

Chen Qi, PE.

Rosil Saldana

Jennifer Heidgerken

Christina Pate

lan Miller (Ecology and Environment)

Dr. Robert Cruz (Barry University)

Sean Ebersold (Ecology and Environment)

Robert Diffenderfer (Lewis, Longman and Walker)

Richard Pettigrew (Former Chair, of Governors
Commission for a Sustainable South Florida)

Allan Milledge (Former Chair, South Florida Water
Management District)

PROJECT MANAGEMENT TEAM MEMBERS

Bob Daniels, Assistant to the Director, Policy and Planning
Cindy Dwyer, Principal Planner

Evan Skornick, Lead Water Resources Manager

Transporfation Planning Manager
Water Resources Engineering
Planner/GIS Manager

Graphic Design Manager

Public Outreach Specialist
Economic Evaluations

Economic Evaluations

Planning Support

Legal Advisor/Property Rights

Plan and Policy Review

Plan and Policy Review

South Florida Regional Planning Council
Miami-Dade County Planning and Zoning
South Florida Water Management District




FIVE STEPS TO A SOLID WATERSHED PLAN
TASK 1

Parameters and
Thresholds

Baseline Conditions

Natural Systems

Water Resources
Regulatory & Jurisdictions
Land Inventory

Development Features

Population Projections

The purpose of Task 1 was to establish key baseline conditions that cre-
ated the foundation for the Study. This included an analysis of popula-
fion projections and inventories of development features, water
resources, and natural communities. In addition, a wide-ranging series
of parameters and thresholds for assessing the impacts of various land
use scenarios were developed in Task 1. The 21 parameters included
water quality, development densities, fransportation, parks, agricultural
lands, flood protection, and wetlands.

Relevant Studies (Sub-task 1.1)

An important part of the baseline information was an understanding of
previous and on-going research and studies that may have relevance
to the Study. In Sub-task 1.1, 87 documents were reviewed and eval-
uated for such relevance. Several factors, including regulatory jurisdic-
fion and relationship to the Study objectives, were considered and
documented for future reference.

Population Growth (Sub-task 1.2)

Like Florida in general, and South Florida in particular, the population in
the Watershed will dramatically increase. With a sub-tropical climate,
Florida will remnain a retirement destination. Immigration from Latin
America and the Caribbean along with natural increases (births minus
deaths) will be the main drivers for growth in Miami-Dade County. More
than any other factor, impacts associated with population growth will

shape the future of the South Miami-Dade Watershed. Water resources,
natural resources, fraffic, housing, agriculture and the economy will all
be influenced by increases in the number of people living in the
Watershed. The magnitude of such impacts will depend on the actual
amount of growth and how and where it is accommodated.

In light of the potential impacts of growth on the Watershed, a key part
of the Study was the development of population and household
projections for the years 2025 and 2050. For the Study, these projec-
fions were based on methods reviewed and approved by Miami-Dade
County and the Technical Review Committee. Projections were com-
pleted at the census tract level and were geo-referenced to the five
major Watershed drainage basins. Methods included the use of a
logistic curve fitting at the Minor Statistical Area (MSA) level of detall,
statistical extrapolation and other shift share methods accepted by
demographers for sub-area population and household projections.

Based on the extensive analysis documented in the Sub-task 1.2 report,
the population and household projections in Table 2.1 and Figure 2.2
were developed. These projections suggest that the Year-2000 popu-
lation of 790,835 will increase to nearly 1.2 million by 2025 and to
nearly 1.5 milion by 2050. It is important to understand that the
population projections developed in this sub-task and used throughout
the Study are for planning purposes only and are not infended to
advocate for such growth.

CHAPTER 2

The Planning Process

POPULATION GROWTH

Final Work Product
June 2004

BT
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Table 2.1 Development Features (Sub-task 1.3)
Watershed Population and Household Projections

Before the fest land use scenarios could be formulated in

. Average
Year Population Households Yege e e S Sub-task 2.2, it was necessary to understand existing devel-
2000 790,835 265,559 2.98 opment features in the Watershed. Existing land uses and
2003 839,419 280,728 3.00 infrastructure systems form the built environment baseline
2005 871,807 290,840 3.00 condition. The Sub-task 1.3 report analyzed existing land
2010 952,779 316,121 3.01 use and proposed land use changes. In addition, baseline
2015 1,033,751 341,402 3.03 infrastructure such as power distribution, water and waste-
2020 1,097,384 361,917 3.03 Ca )
water, natural gas distribution, transportation, schools and

2025 1161016 382,431 504 solid waste were evaluated. Figures 2.3 and 2.4 provide
2030 1,224,649 402,946 3.04 . . e ou oo P
2035 1 288,082 423,461 304 examples of the information presented in this sub-task. The
2040 1351914 443 975 3.05 information was mapped using Geographical Information
2045 1,415,547 464,490 3.05 System (GIS) fechnology.
2050 1,479,180 485,005 3.05

1,600,000 1,479,180

Il Households

Populati
1,400,000+ opdaten
1,161,016
1,200,000+ 1,097,384
952,779
1,000,000+
790,835
800,000+
600,000+

400,000+

200,000+

0

2000 2010 2020 2025 2050

Figure 2.2 Watershed Projected Population and Households
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Natural Communities (Sub-task 1.4)

In the Sub-task 1.4 report, the natural resources located in the
Watershed were identified to further establish the baseline conditions
for the Study. This baseline was used fo compare and assess impacts
from projected future land uses at 2025 and 2050.

Major natural community types located in the Watershed include:

Remnant Natural Forests
® Pinelands
® Hammocks

Weftlands
® Freshwater Marsh
e Marl Prairie and Rocky Glades
® Salt Marsh
® Mangroves

Transitional Communities
® Undeveloped Lands
® Exotic-dominated Lands

Other Lands
® Row Crops and Open Pasture
® Tree Crops and Ornamentals

The natural communities inventory was based on existing information
and programs. The information was mapped using GIS technology.
Figure 2.5 provides a graphical description of the relative composition
of the natural communities compared to the built environment. Figure
2.6 provides a spatial overview of the major community types in the
Watershed.

The natural communities in the Watershed range from relatively pristine
to highly disturbed. Some are important to regional hydrological
restoration goals and others have suffered substantial historical losses.
Some, like remnant natural forests, include globally imperiled ecosys-
tems that cannot be replaced or restored. Figure 2.7 provides a histor-
ical perspective of the natural vegetation in 1943 - - prior to the
alterations resulting from the year 2000 built environment as reflected
in Figures 2.5 and 2.6.

Remnant Natural Forests
1%

Freshwater Wetlands
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Water Resources (Sub-task 1.5)

An intfegral part of the Watershed Plan is the protection of the waters of Biscayne Bay.
This requires a solid understanding of the water resources and how they are affect-
ed by changes in land use as the population increases. The Sub-task 1.5 report
established the baseline water resources conditions for the Watershed. This included
background on the hydrologic and hydraulic characteristics of each basin. The Sub-
task 1.5 report also included a discussion of model set-up, calibration and verifica-
fion and a listing of maximum flows and stages for each basin. The model includes
"olocks" for each basin to simulate runoff, system hydraulics and pollutant transport.
These blocks and how they work are discussed in the Sub-task 1.5 report.

The five major basins in the primary study area were evaluated using the Expert
Stormwater and Wastewater Management Model (XP-SWMM) version 8.5. The basins
modeled were C-1, C-2, C-100, C-102 and C-103 (Figure 2.8). The Miami-Dade
Department of Environmental Resources Management (DERM) provided input data
and along with the SFWMD reviewed the results of the modeling. The 18 square mile
C-3 basin is essentially built out and was not modeled.

The C-1, C-2 and C-100 canals
drain 151 square miles of primari-
ly urban lands. The C-102 and C-
103 canals drain 66 square miles

Legend

Primary Canals
] Basins Modeled with XP-SWMM

: Watershed Study Area

Figure 2.8

South Miami-Dade
\Watershed Basins

(Sub-Task 3.4)

Source:Based on data
provided by SFWMD, 2003.

ny SOUTH FLORIDA
A WATER |

)

" MANAGEMERT
DISTRICT

Protecting Our Water Resources

of mixed urban and agriculture
lands. Generally, the major canal
systems were designed to pro-
vide a 1-in-10 year level of flood
protection by discharging excess
water to tide during flood events.
The canals include coastal struc-
tures to limit saltwater infrusion
and storm surges.



Regulatory Jurisdictions (Sub-task 1.6)

The successful implementation of the Watershed Plan requires interagency coopera-
tion, coordination and collaboration. Further, an understanding of existing regulatory
and planning jurisdictions is required to evaluate options for development, restoration
and resource protection within the Watershed. The Sub-task 1.6 report provided an
inventory of regulatory and planning agencies having jurisdiction in the Watershed
and Biscayne Bay. The report contains a description of federal, State and local
agency programs that may affect the Watershed. This includes a listing of local
municipalities within the Watershed existing at the time the Sub-task 1.6 report was
completed.

Land Inventory (Sub-task 1.7)

Sustainable development in the Watershed will include the reuse and redevelopment
of previously used land. Also, vacant and certain agriculture lands are often desirable
sites for development. The Sub-task 1.7 report identified 10 "Significant Areas" with the
highest probability of development, redevelopment or preservation. Each of the
Significant Areas were placed into one of three categories: 1) an abundance of
vacant land; 2) large tracts of land in agricultural use; and 3) parcels with a high
probability for redevelopment. The Sub-task report included maps of Significant Areas
(Figure 2.9), environmentally sensitive lands and land targeted for redevelopment by
the County. Using GIS, these maps were used 1o help formulate the test land use
scenarios in Sub-task 2.2.

CHAPTER 2

The Planning Process
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Parameters and Thresholds (Sub-task 1.8)

One of the most crucial components of the Study was the develop-
ment of measurable characteristics (parameters) and associated
tolerance levels (thresholds) for assessing land use scenarios and deter-
mining if the overall planning objectives have been met. For the Study,
these planning objectives are based on the Miami-Dade County
Comprehensive Development Master Plan Land Use Policy 3E and the
Watershed Study Advisory Committee's (WSAC) goals and vision state-
ment.

The 21 parameters developed for the Study in Sub-task 1.8 are the
environmental and economic metrics for determining the health of the
Watershed. Further, in the aggregate, the parameters help paint a
picture of the desired community characteristics - - clean and abun-
dant water, safe and efficient fransportation, open space, and a
landscape of mixed uses, including cities, parks, agriculture and
wetlands. The parameters were organized into the following functional
categories:

e \Water Resources;
e Nafural Communities;
® |and Use/Community Character;

® Employment/Economy; and

® |nfrastructure.

For each parameter, thresholds were developed to establish: 1) the
minimum or maximum limits or conditions acceptable; or 2) the rela-
five performance of each test scenario in comparison to the baseline
condition. In this regard, the 21 parameters (Table 2.2) were utilized
during Tasks 3 and 4 to determine the performance of each of the test
scenarios and the draft preferred scenario.

Table 2.2
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In Task 2, potential opportunities for, and constraints against, future
development were defined and mapped on a GIS baseline map
depicting 2003 land use patterns. The final step in Task 2 was the devel-
opment of hypothetical test scenarios based on three different land
use policy options. Both 2025 and 2050 population projections were
utilized, resulting in six test land use scenarios.

Opportunities and Constraints
(Sub-task 2.1)

The purpose of Sub-task 2.1 was to: 1) identify those lands in the
Watershed where changes in land use are clearly appropriate in terms
of sustainable development (opportunities); and 2) identify those lands
where changes in land use are clearly not appropriate (constraints).
Using baseline information from Task 1, GIS data was sorted into oppor-
tunities and constraints and associated maps were prepared. A list of
all opportunity and constraint maps is provided in Table 2.3. These
maps were used in the preparation of the test land use scenarios
prepared in Sub-task 2.2. Figures 2.10 and 2.11 provide two examples
of opportunity and constraint maps.

Table 2.3
Opportunities and Constraints

Community Redevelopment Areas Wellfield Protection Areas

Comprehensive Everglades

Potential Brownfield Areas Restoration Plan

Miami-Dade County Environmentally

|
Eastward Ho! Endangered Lands

Enterprise Zones Save Our Rivers

Empowerment Zones Parks

Federal Emergency Management

Planning Charrette Sites Act Floodplains

Transit Corridors Historic Resources

Infrastructure Service Areas Transportation and Utility Facilities

Homestead Air Reserve Base Mitigation Areas

Developments of Regional Impact

Sustainable Development Concepts

Urban Centers

CHAPTER 2
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Test Land Use Scenarios (Sub-task 2.2)

A key part of the Study was projecting how population increases 1o the years 2025 and 2050 could change land use and impact the Watershed.
Understanding such changes, and assessing their impacts, formed the foundation of the Study.

In Sub-task 2.2, test land use scenarios were formulated based on the following planning policy approaches:

® Scenario 1 - contfinuing current development practices - - low density growth inside and outside the existing Urban Development Boundary (UDB)
(See Figure 2.12 for UDB location);

® Scenario 2 - fullimplementation of existing County policies, including applying certain "Smart Growth" planning practices and allowing expansion
of the existing UDB; and

® Scenario 3 - maintaining the existing UDB at its current location.

Each policy approach was applied to the projected population for the years 2025 and 2050 -- resulting in a total of six test scenarios. The test sce-
narios reflect the land use that could result from each policy at the projected population. As noted in Table 2.4, the primary driver, in terms of land
use and potential impacts, is the requirement to absorb the 204,000 new residential dwelling units expected by 2050. For example, where and how
you dllocate these dwelling units will have the greatest impact on water resources, agriculture, natural resources, transportation and other quality of
life parameters. For each test scenario, land uses were allocated o create a GlS-based assessment map (Figures 2.13, 2.14 and 2.15). As explained
in the next section, the impacts resulting from each test scenario were assessed in detail in Task 3.

Table 2.4
Major Inputs for Creating Test Scenarios

Projected Population

839,419

1,161,016

1,479,180

Residential 382,431 485,005
(Dwelling Units) 280,728 (+ 101,703) (+204,277)
Commercial 4,806 7,063 9,860
(Acres) (+2,257) (+5,054)
Industrial 1232 1,423 1,582
(Acres) (+191) (+350)

Note: Other input included parks, schools, hospitals, etc.
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What is the UDB?

® The Urban Development Boundary (UDB) is
included on the County’s Land Use Plan map
to distinguish the area where urban develop-
ment may occur from areas where it is
limited to 1 dwelling unit per 5 acres.
Development proposals will generally be
approved within the UDB provided that
level-of-service standards for necessary
public facilities will be met.

@ The Urban Expansion Area (UEA) is the specif-
ic area adjacent to the UDB where future
expansion might be appropriate after the
capacity within the UDB is realized.

History of UDB Amendment Activity

1975 366
1976-80 9 375
1981-87 14.5 390
1988 Update 25 414
1989-95 0.75 415
1996-2005 0.93 416
Total 50 416

*Entire Miami-Dade County
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TEST SCENARIO 1

Test Scenarios

1A (2025) and 1B (2050) - -
Current Development Practices or
“Sprawl Scenario”

Test Scenarios 1A and 1B are based
on the policy of applying current
land development practices to the
two population increases projected
for 2025 and 2050 respectively. A
review of existing land development
practices in the Watershed was
undertaken as part of this effort.
Existing and recently approved
residential densities were examined
and the equivalent density units per
acre were dllocated to vacant
parcels, representing future growth
frends. Expansion of the existing UDB
was necessary to accommodate
the projected 2025 and 2050 popu-
lations under this test scenario which
represents the current development
practices.
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(Sub-Task 2.2)

Source: K&S, PA.

For assessment purposes only.

Note: White area represents areas with no changes in land use.
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TEST SCENARIO 2

Test Scenarios

2A (2025) and 2B (2050) - -

Full Implementation of County
Policies, Including Certain "Smart
Growth" Practices While Allowing
UDB Expansion

Test Scenarios 2A and 2B are based
on a policy of applying fully existing
County policies, including cerain
Smart Growth approaches and poli-
cies with the population increases
projected for 2025 and 2050 while
allowing limited expansion of the
existing UDB. These test scenarios
assume expansion of the UDB may
be necessary to allocate the
projected population growth in the
most efficient development pattern
with the implementation of existing
planning and smart growth policies.
Test Scenario 2 represents how
development  patfterns  would
appear if existing smart growth poli-
cies were applied fully. The assess-
ment results from Test Scenarios 1
and 3 were used in the formulation
of Test Scenario 2.

2,19



TEST SCENARIO 3

Test Scenarios

3A (2025) and 3B (2050) - -
“Smart Growth” With No UDB
Expansion

Test Scenarios 3A and 3B are based
on a policy of distribbuting land uses
with  the population increases
projected for 2025 and 2050,
respectively, while maintaining the
existing UDB at its 2003 location. For
these test scenarios land use cate-
gories were assigned in a manner
that would not require expansion of
the UDB. Policy and zoning changes
would be required to distribute all
new development within the UDB.
Smart Growth approaches and
policies were applied more aggres-
sively to intensify development
within the UDB.
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Test Scenario 1

The successful formulation of a watershed or land use plan requires a
comparison of alternatives (test scenarios) against the current condi-
fion (baseline), using a consistent set of metrics. In this regard, the
impacts of the six fest land use scenarios were assessed against the 21
parameters and thresholds developed in Sub-task 1.8, and compared
to the baseline condition. This evaluation included an assessment of
the impacts of each test scenario on water resources, agriculture, nat-
ural resources, community character, employment and economy and
infrastructure.

Scenario Assessments
(Sub tasks 3.1, 3.2, 3.3, 3.4, 3.5 and 3.6)

Output data from modeling and impact assessments (Sub-tasks 3.1
through 3.5) were compared to the threshold established for each
parameter. This comparison (Sub-task 3.6) determined whether a par-
ficular test scenario met the overall planning objectives and which test
scenario had the best overall performance.

While no single scenario met all of the criteria contained in the WSAC
vision and goals and Land Use Policy 3E, a clear distinction can be
made between Test Scenario 1 (Current Practices) and Test Scenarios
2 and 3. For most of the 21 parameters, the assessment results for Test

Test Scenario 2

IITII IITII IITII
L ol | [ el | L el |

Test Scenario 3

Scenario 1 show a much higher exceedance of established thresholds,
leading to the conclusion that Test Scenarios 2 and 3 (Smart Growth
based) are more successful at meeting the WSAC goals and vision and
Land Use Policy 3E. As noted in Table 2.5, overall, on a comparative
basis Test Scenario 3 performed substantially better than Test Scenario
1 and slightly better than Test Scenario 2. The results clearly indicate
that under any of the test scenarios substantial policy changes and
infrastructure investments must be implemented to mitigate the
impacts of population growth and associated land use changes. This
requirement is discussed in more detail in Chapter 5.

Highlights of the results of the fest scenario assessments are presented
below, grouped in five major areas:

® Water Resources
® Natfural Communities

® [and Use/Community Character
® Fconomics
°

Infrastructure

For detailed information on methods, underlying data and assessment
results, see the complete Sub-task 3.1, 3.2, 3.3, 3.4, 3.5 and 3.6
reports.

CHAPTER 2
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EVALUATION OF
TEST SCENARIO ASSESSMENTS

o

|

FINAL WORK PRODUCT 5
March 2006

I

® Overall, Test Scenario 1
resulted in substantially
greater negative impacts
on the Watershed.

® All fest scenarios resulted in
some negative impacts.
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Table 2.5
Test Scenario Assessment Performance

Water Quality [ =
Groundwater Demand [ n
Surfocg V\/gTer .
Flows/Distribution

Flood Protection |

Tidal Wetlands [ [ [
Native-Plant-Dominated

Freshwater Wetlands " "
Exotic-Plant-Dominated

Freshwater Wetlands " " "
Transitional

Freshwater Wetlands "

Remnant Natural Forests [ ] ]
Development Densities (] (]
Agricultural Land = [
Proximity of Housing and - . .
Employment to Transit

Parks, Recreation and

Open Space " " "
Economic Base [ [ n
Cost of Housing [ [
Mix of Wages =

Transportation (]

Public Schools (] n
Potable Water [ [
Wastewater (] n
Air Quality n m

m Lowest Performance Mid-Level Performance  m Best Performance

Note: The color descriptions in this table are for comparison purposes only and
do not necessarily suggest acceptable performance. In some cases, two or
more test scenarios exhibited similar performance on a parameter and were
labeled the same color.

WATER RESOURCES

Concern over the health of Biscayne Bay was the key reason behind
the requirement to complete the Watershed Study and Plan. As such,
the impacts associated with population increases and associated land
use changes on the waters of the Bay are an integral part of the
Watershed Study.

To allow decision makers to understand better the consequences of
different approaches to land use changes on water resources, the
Study compared the current condition of water resources to each test
scenario at the years 2025 and 2050. The areas evaluated were: water
quality, groundwater demand, surface water flows to Biscayne Bay, and
flood protection.

Summary of Water Resources Assessment Results

The results of the water resources comparative assessments are sum-
marized below. More detailed information on these assessments may
be found in the Sub-task 3.4 and 3.6 reports.




Water Quality CHAPTER 2
The Planning Process
® Comparative assessment using the 14 pollutants in the DERM stormwater XP-SWMM model (Table 2.6);
@ All fest scenarios resulted in increases in pollutant loadings to Biscayne Bay, an "Outstanding Florida Water', compared to the baseline;
® Under Test Scenario 1, current development practices, pollutant loading increases were substantially higher than Test Scenarios 2 and 3; and
® Forthe year 2050, the more compact development pattern of Test Scenario 3 had the best overall performance.

Summary: The low density development pattern of Test Scenario 1 resulted in substantially greater impacts in terms of water quality compared
to the more compact development in Test Scenarios 2 and 3. All three test scenarios, however, result in pollutant load increases compared to
the baseline.

Table 2.6
Water Quality Comparative Assessments for all Basins
(C-1, C-2, C-100, C-102, and C-103)

[ Lowest Performance

Best Performance

203,034 358,674 264,712 248,095
coD 1,087,243 1,941,088 1,446,700 33 1,348,420 24
1SS 895,850 1,420,126 1,134,517 27 1,072,811 20 WAIER POLLUTANTS EVALUATED
(BOD5): 5 day Biochemical Oxygen
DS 7,868,403 17,576,643 12,344,446 57 11,528,019 47 Demand
N 43,045 66,636 55,357 29 52,778 23 (COD): ClupileEl i DEmes
Nox-N 12857 e 17661 37 : 4 (TSS): Total Suspended Solids
ox- 85 31,925 06 8,666 5 (TDS): Total Dissolved Solids
NH3-N 2,458 4,516 3,524 43 3,259 & (NH3-N) (or TN): Total Nitrogen
TKN 26,488 46,214 35,208 33 33,056 25 (NOX-N): Nitrate Nitrite
P 6,811 9,880 8,423 24 8,115 19 (NH3-N: Ammonia Nitrogen
(TKN): Total Kjeldahl Nitrogen
DP 4,249 7,319 5,881 38 5,573 31 ) Total Phosphorus
Cd 58 138 95 63 86 48 (DP): Dissolved Phosphorus
Copper 764 1,076 992 30 985 29 (Ca: Total Cadmium
Lead 2,531 5,896 3,970 57 3,606 42 (et uete Ly
ea . . : ‘ (Pb): Total Lead
Zn 1,810 3.396 2,535 40 2,376 31 @n): Total Zinc
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Groundwater Demand

e The fofal combined (urban and non-urban sources) average
annual groundwater demands are slightly higher under Test
Scenarios 2 and 3 compared to Test Scenario 1 (Figure 2.16); and

® The projections show that the total demand for urban water (that
provided by MDWASD) by 2050 will be less under Test Scenarios 2
and 3 compared to Test Scenario 1.

Summary: Without changes in water sources, groundwater demands
will substantially increase under all test scenarios.

Surface Water Flows

® In the year 2025, for all test scenarios, there is slight decrease in
the annual volume of surface runoff from the baseline. The
decrease ranges from virtually no change with Test Scenario 1 to
a 0.8 percent reduction for Test Scenarios 2A and 3A;

® |n the year 2050, the decrease of surface water volume flowing to
Biscayne Bay, compared to current conditions is less than 1 per-
cent for Test Scenarios 2B and 3B. Test Scenario 1B resulted in a
slightly higher discharge volume than the baseline (Figure 2.17).

Summary: Surface water flows to the Bay are not altered significant-
ly under any test scenario.

mgd

Acre feet

6001 531.2

520.5

2003 Baseline 1B 2050 2B 2050 3B 2050
Scenario

Figure 2.16 Groundwater Demand = Meeting one in ten year drought demands (Urban
Public Supply + Non-urban)
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Figure 2.17 Surface Water — Flows/Distribution to the Biscayne Bay



Flood Protection

® Flooding problems currently exist in the Watershed, with 350 sites
(nodes) exceeding the Flood Protection Level of Service (FPLOS)
standard;

® Test Scenario 1B resulted in a 30 percent increase in sites exceed-
ing the FPLOS (Figure 2.18); and

® Test Scenario 3B resulted in the smallest increase in the number of
sites exceeding the FPLOS.

Summary: While all test scenarios increase flooding over the base-
line condition, flooding under the low density residential develop-
ment pattern in Test Scenario 1 was substantially worse.
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Figure 2.18 Flooding
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NATURAL COMMUNITIES

Natural communities within the Watershed include wetlands and remnant natural forests (Figures 2.19 and 2.20). They are considered important to the
health of the Watershed and have been substantially impacted by development. Avoiding and minimizing future losses of these resources is an
objective of the Recommended Watershed Plan.

Wetlands perform important functions, including attenuating stormwater, filtering pollutants, recharging aquifers and providing fish and wildlife habitat.
Wetlands are generally recognized as one of the most productive ecosystems. In the Watershed, wetlands are important both locally and in support
of regional goals for ecosystem restoration such as the Comprehensive Everglades Restoration Plan.

Remnant natural forest communities are important from a habitat diversity perspective. These forests, which have suffered substantial losses in the
Watershed, are important to the recovery of several threatened and endangered plant and animal species.
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Summary of Natural Community
Assessment Results

GIS software was used to assess the performance of the test scenarios
on natural communities. This GIS analysis produced the acreage loss
for each natural community type for each test scenario (Figures 2.21
and 2.22). The results of the natural community assessments are sum-
marized below. More detailed information on these assessments may
be found in the Sub-task 3.3 report.

Percent Loss

Tidal Wetlands
- 17,685 acres in the Watershed
- No tidal wetlands lost under any Test Scenario

Native-Plant-Dominated Freshwater Wetlands
- 34,953 acres in the Watershed
- Test Scenario 1 resulted in the greatest losses (496 acres)
- Test Scenario 2 resulted in the least amount of loss (151 acres)

I Scenario 1B
[ Scenario 2B
[ Scenario 3B

478 %

Tidal Total Native Plant Dominated Exotic Plant Dominated Transitional
Wetlands Freshwater Wetlands Freshwater Wetlands Freshwater Wetlands Freshwater Wetlands
4
Natural Community ' £ |

Figure 2.21 Wetland Losses — Year 2050
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Exotic-Plant-Dominated Freshwater Wetlands
- 4,711 acres in the Watershed
- Test Scenario 1 resulted in the greatest losses (478 acres)
- Test Scenarios 2 and 3 resulted in similar losses (408 and 405 acres)

Transitional Freshwater Wetlands
- 6,527 acres in the Watershed
- Test Scenario 1 resulted in the greatest losses (424 acres)
- Test Scenario 2 resulted in the least amount of loss (350 acres)

Remnant Natural Forests
- 5,695 acres in the Watershed
- Test Scenario 1 results in the greatest losses (655 acres)
- Test Scenario 3 results in the least amount of losses (196 acres)

Summary: While overall acres of losses to both wetlands and rem-
nant natural forests out to 2050 may seem modest, such losses are
significant in light of the substantial historical losses of both natural
community fypes in the Watershed.

Percent Loss

14+

655 ac
11.5%

1B 2050 2B 2050 3B 2050
Scenario

Figure 2.22 Remnant Natural Forest Losses - 2050




LAND USE / COMMUNITY CHARACTER CHAPTER 2

The Planning Process
Accommodating a nearly doubling population by 2050 will greatly influence the look
and livability of South Miami-Dade County. How and where people live will have an
enormous impact on the environment and the character of the community.
Specifically, without proper planning, the relatively rural landscape could become a
large low density development with increased tfraffic congestion that is typical of a
sprawl development pattern.

Under Test Scenario 1, rural lands are substantially decreased and low density suburban
lands increased. This scenario results in only a modest increase in higher density urban
land use. Under Test Scenarios 2 and 3 substantial increases in urban land uses and
reduced loss of rural lands define the development pattem.

Summary of Land Use/Community Character Assessment Results
The results of the Land Use/Community Character assessments are summarized below.

More detailed information on these assessments may e found in the Sub-task 3.1 and
3.6 reports.
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Agricultural Land

Agriculture is an important part of the Watershed landscape and the
community character. Approximately 20 percent of the Watershed is
classified as agriculture land. The Miami-Dade County agriculture com-
munity produces a variety of products including traditional and tropical
vegetables, tropical fruits, ornamental nursery and greenhouse prod-
ucts as well as seed crops, livestock and aquaculture species.

® Currently, within the 237,440 acre Watershed, approximately
44,000 acres* are considered agriculture land. Approximately
7,100 of these acres are inside the existing UDB.

® Under Test Scenario 1, 74 percent of the agriculture land in the
Watershed is lost to low density residential development (Figures
2.23 and 2.24).

® Under Test Scenarios 2 and 3, 32 and 13 percent of the agricul-
fure land in the Watershed, respectively, is lost.

*It is important to note that this represents approximately one half of the agri-
culture land in Miami-Dade County.
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Baseline Agricultural Land
(2003)

(Sub-Task 3.1)

Source: Miami-Dade County, 2003;

K&S, P.A., 2004,

Remainng Agricultural Land
Scenario 1B (2050)

(Sub-Task 3.1)

Source: Miami-Dade County, 2003;
K&S, P.A., 2004.

Summary: Under Test Scenario 1, 94 percent of the agriculture land in the Watershed is lost fo low density residential development. The more
compact development pattern of Test Scenarios 2 and 3 preserve a substantial portion of the agriculture land in the Watershed.
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Proximity of Housing and Employment to Transit

Efficient and effective public fransportation is a key part of a Smart
Growth community. It is also important that people live and work within
a reasonable distance of such transportation facilities. For example, as
a general rule, people will walk up to 1/2 mile to a transit stop.

In light of this, proximity of housing to premium transit was assessed for
each test scenario. Premium transit service provides a high-quality tran-
sit experience with frequent headways; stops at all fransit villages,
includes express service stops at intermodel centers, allows buses to
change fraffic signals from red to green and link regional centers.

® To create a less automobile-dependent development pattemn,
the proximity of housing and employment within 2 mile to
efficient transit is vital.

@ Currently within the Watershed Area approximately 72,000 residen-
fial units are within 2 mile of premium fransit (Table 2.7 and Figure
2.25).

® While not anticipated, Test Scenario 2 resulted in the least new
residential units close to premium transit (14 percent).

® Test Scenario 3 resulted in 53 percent of new residential units
(109,000 units) within 2 mile of premium transit (Figure 2.26).

Summary: Test Scenario 3 performed well in facilitating transit corri-
dors. This approach will result in more pedestrian friendly and less
automobile dependent communities with the required density to
support a robust transit program. Test Scenarios 1 and 2 do not facil-
itate such a fransit oriented development approach, resulting in
greater dependence on the automobile.

Table 2.7
Dwelling Units within 2 Mile of Premium Transit

+35,863 +29,182 +109,162

71,720 18%* 14%* 53%*

* Percentage of the 204,277 new dwelling units in 2050.
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Development Patterns

Development patterns are a measurable representation of an area's
characteristics. By defining development patterns based on attributes
for four different general types of land use, a quantifiable and visual
picture of the different test scenarios can be generated. This informa-
fion provides a basis for evaluating general changes in land use pat-
tfems in the Watershed.

The four development pattemns evaluated were: Rural, Ex-Urban,
Suburban, and Urban. Table 2.8 summarizes the results of the develop-
ment pattern assessment.

® Test Scenario 1B results in the highest percentage of land with sub-
urban character (Figure 2.27).

® Test Scenario 3B provides the highest percentage in acres of land
with rural character.

Summary: By concentrating new development and growth in urban
areas where infrasfructure exists, rather than sprawling out into
undeveloped lands, more of the existing community character can
be retained.

Table 2.8
2050 Development Patterns

Rural 216 159 184 201
Ex-Urban 14 25 16 24
Suburban 163 206 186 159
Urban 3 6 10 12
Total 396 396 396 396

Rural 55% 40% 46% 51%
Ex-Urban 4% 6% 4% 6%
Suburban 41% 52% 47% 40%
Urban Less than 1% 2% 3% 3%
Total 100% 100% 100% 100%

For a detailed definition of each category, see page 34 of the
Sub-task 1.8 report.
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Parks and Recreation Land

Parks and recreation land are key attributes 1o a healthy and sustainable Watershed. As such, it is important to understand how park and recreation
services will be provided as the population grows. The number, size and location of these facilities must be considered fully in the long-range plans
for the Watershed.

® The current Miami-Dade County requirement for park space was applied to all scenarios (2.75 acres of new park space for each 1,000 person
increase in population), resulting in the same amount of new park space for each test scenario.

® |n the 2003 baseline land use, there were 7,287 acres of park and

recreation land in the Watershed (Figure 2.28). i’“ﬁ "'"‘."r-_/“m‘f
Tamiami Trail 1 .
® For each scenario, approximately 1,759 acres of new park and ii’ -
recreational space will be added by 2050. j
® As noted in Table 2.9, the size and distribution of parks and recre- Ewrglag:s I:uationau
ri
ation land varies between test scenarios. ‘ .......
Summary: The ftofal acreage of park and recreation space was
nearly the same for all scenarios. However, the location and sizeof | . ( & &8 | "/ o~
parks was different for each scenario. The actual location and size of :
parks will be determined based on the County's master plan for parks 5
-4
and the implementation strategies in Chapter 5. 5
 pe— i Biscayne ‘ﬂ’
= National Park /|
Table 2.9 & /]
Parks and Recreation Land (Acres) E ' h SRR I,:'
: . f
L B llll?l’"ll’llll i - o /[
CEETE] , o ,)| |I
\ 7/
U
1-4 210 333 253 Y /
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30_1 00 80 4] 6 406 | samam :'Da;;l:;:T‘::vs!opment Boundary
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Total Acres +1,759 +1,759 +1,757 AT e e y
Figure 2.28 Parks Baseline 2003 [ (Sub-Task 3.1) | Source: Miami-Dade DP&Z




ECONOMICS CHAPTER 2

The Planning Process

Summary of Economic Assessment Results

The results of the economic assessments are summarized below. More detailed information on these assessments may be found in the Sub-task 3.1
and 3.6 reports.

Economic Base

The ability of a region fo sustain a strong economy or weather economic downturns depends on the types of industries and jobs that are supporting
the region. A diversified economic base is one that is not overly dependent on any one sector. While land use and economic development strate-
gies can contribute fowards aftaining such a base, macroeconomics and other factors (e.g., nafural endowments of land, labor, capital and eco-
logical systems) largely determine the mix of business establishments, industries and employment opportunities within the Watershed. Table 2.10
provides data on the projected employment levels in the Watershed for each test scenario.

R = | ASSE: in'r OF LAND USE |
Table 2.10 5 e AND ECONOMICS

Employment Levels Within the Watershed Study Area by Test Scenario

FINAL WORK PRODUCT
July 2005

/)5 KEITH and SCHNARS, PA.

Employment b
Commercial 258,274 529,876 529,876 529,876

Industrial 36,319 41,274 41,274 41,274

Institutional 70,765 75,636 75,636 75,636

Farm 6,351 1,248 3,255 4,144

Total Employment 371,709 648,034 650,041 650,930

“Institutional” uses include government, education, hospitals, religious, parks and recreation.
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Tourism is one of Miami-Dade County's most important economic sectors, directly affecting a variety of industries from air fransportation and lodging
to retfail trade and food and beverage establishments. Nearly 11 million overnight visitors traveled to the County in 2004, spending an estimated $12.3
billion. Lodging and shopping accounted for over 50 percent of the per visitor expenditures (Figure 2.29). Approximately two-thirds of visitors to the
County were on vacation, 13 percent were visiting for business and 10 percent were visiting friends and family. Approximately 10 percent (1,052,000)
of the overnight visitors to the County in 2004 stayed in the Watershed, spending nearly $1.2 billion. Since 2001 the number of visitors staying in the
Watershed has risen from 736,000 to over one million. As noted in Table 2.11, tourism related employment is projected to increase from 109,000 jobs
in 2005 to over 154,000 jobs in 2050.

Anficipated growth of acreage in commercial, industrial and institutional land uses are essentially the same across all three test scenarios.
Projected employment growth under all test scenarios is approximately the same (Table 2.12).

Results suggest that additional focus should be placed on increasing the tourism economic base.

Using data from the US Census Bureau agricultural census of 2002, Test Scenario 3 would result in the most agriculture related employment with
5,086 in 2025. By 2050, such jobs are reduced to 4,144 (Figure 2.30).

® Test Scenario 1 produces the least amount of agriculture jobs in both 2025 and 2050.

Summary: The economic base factors measured are similar for all three test scenarios and as such do not provide a basis for concluding that
one test scenario performs better than another. However, the findings do suggest that additional emphasis could be placed on increasing the
tourism sector of the base including agri-tourism. In this regard, one could conclude that the development patterns in Test Scenarios 2 and 3
would result in a more sustainable fourism base than the sprawl pattern of Test Scenario 1. Similar opportunities in the agriculture sector may also
exist.

: Lodging
Table 2.11 Shopping $627.76

Projected Watershed Employment in Tourism Associated Industries: Thousand Jobs $665.46 //
o // / 27%

Hotels 26.8 28.7 32.7 348 | 386 ////Z
Amusement and recreation services 10.5 11.9 11.9 11.3 12.5
Hotel and Leisure 37.