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Abstract

The global population today is approximately 8.0 billion and is projected to increase to
for developable land to build more housing and related infrastructure which, in turn, has
heightened pressures on the natural environment. Our natural environment, including all flora
and fauna, is facing the detrimental consequences of urbanization — shrinking natural habitats
and ecosystem disruption. As habitats shrink, some species have adapted and become more
urban, many are forced to live in constantly declining natural spaces, and others have perished.
Smaller natural habitats have also resulted in more human-animal interactions and conflict. As
urban communities continue to grow, they often invade the remaining natural spaces. It is
important to focus on how to guide and facilitate the process of adaptation to conserve wildlife
populations and retain biodiversity while at the same time keeping residents safe. Since the issue
involves a myriad of disciplines and stakeholders, it is important to understand how planners can
collaborate with other professionals and community members. As communities create and
implement plans, urban species adaptation challenges the built environment. Consequences are
the loss of habitat, dwindling food sources, encroaching noise, harmful infrastructure, and many
more. Planners must aim to promote better urban animal-human co-existence. The question I,
therefore, address in this report is how planners, in collaboration with other disciplines,
incorporate habitats for the conservation of urban species. To answer this question, | review two
plans — the Assessment of Measures to Protect Wildlife Habitat in Pasco County (the
Assessment) and the State Wildlife Action Plan of 2019 (the Action Plan) from the Florida Fish
and Wildlife Conservation Commission (the FWC). | selected these two plans because Florida
has a diverse range of native species that these planning efforts aim to protect. Through my
reviews, | examined the methods and practices used to protect core areas of habitat, while
educating and encouraging professionals, different levels of government, and community
members to be engaged in local environmental conservation and preservation. | also conducted
semi-structured interviews where | questioned different professionals on habitat conservation and
wildlife conservation measures. These interviews provided me with first-hand stories, projects

precedents, and locations where methods for conservation and preservation methods have been



utilized. Based on my analysis of the plans and the information gained from the interviews, I

suggest methods for wildlife conservation and how these practices can be used in other localities.
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Introduction

As cities continue to grow, our planet’s natural habitats and ecosystems are being
destroyed. This results in a loss of biodiversity and endangers the survival of many species.
Guidelines to facilitate the protection of habitats for various endangered species have been
crafted and implemented (FWC 2022).“The landscape of a city is complex, housing not only
humans, but also a multitude of wildlife species” (UWIN n.d.). A comprehensive understanding
of the broader urban landscape is necessary to comprehend the coexistence of humans and
wildlife while minimizing potential conflicts.

Habitat conservation for urban wildlife is crucial for planners because urban species play
an important role in the ecological health of cities and the well-being of residents. Urban
planners can use their knowledge of land-use practices, infrastructure, transportation, impacts
from rapid urbanization, and other issues to understand and mitigate the negative impacts on
wildlife, to ensure sustainable development, and to conserve core habitats. Planners working
alongside other professionals can expose these environmental issues and work towards
protecting these habitats for wildlife. Planning plays a crucial role in protecting wildlife by
conserving their habitats and ensuring species survive in urban environments (Beatley and
Newman 2013). Planners can collaborate with other disciplines to ensure proper methods and
implementations are introduced for the protection of habitats and wildlife. Examples include
establishing critical wildlife linkages, examining land-use plannings in relation to habitat
fragmentation, infrastructural improvements such as wildlife under-crossings, and providing
educational opportunities for the community to encourage conservation culture.

The question | explore throughout my report is How are planners are incorporating
habitats for the conservation of urban species into their plans and planning processes, especially
within the state of Florida? To answer this question, I have examined the following two reports:
(1) Assessment of Measures to Protect Wildlife Habitat in Pasco County, and (2) Florida State
Wildlife Action Plan released by the Florida Fish and Wildlife Conservation Commission. | also
conducted semi-structured interviews with different professionals asking questions related to
their disciplines in addition to questions about habitat conservation practices and environmental

issues that occur within Florida.



Florida is experiencing a plethora of environmental issues which all contribute to habitat
and species loss. As the human population continues to grow and urban development spreads
through the state, increasing losses of wildlife species, and habitats as well as unwanted human-
animal interactions are expected (Zulkifli 2013). Due to the diverse range of wildlife found
within the state, many organizations, various levels of governments, and communities are
establishing policies, guidelines, assessments, meetings, and events to discuss how these
environmental issues effect the species and their habitats (FWC, n.d.).

This report explores different methods used by planners and other collaborating
professionals to ensure habitat and species protection. The use of planning to facilitate
conservation measures has only begun and, therefore not surprisingly, is not being used to its full
effect. Funding in certain counties may be limited which can put a halt to the implementation of
conservation actions. The interviews brought to the fore new projects, programs, and
implementation methods for the protection of natural habitats. This report discusses the
environmental issues regarding habitats and urban species that plague Florida by revealing
current projects and strategies used by planners alongside other professionals. This report aims to
provides recommendations that planners, designers, and developers may find beneficial and
show how Florida’s conservation methods and implementations can be used in other localities.
Planning can be used as a tool to promote biodiversity and establish protected habitats by
curating a more sustainable practice. It is critical that professionals not only understand these
ecosystems but also realize that introducing new methods and ideas cannot be done solely by one
profession. Establishing collaboration between professionals (especially planners, designers,
developers, and scientists) will expose new ideas that strive for the protection of species habitats
as well as implementing measures that will create a stable ecosystem and proper bio-integration

for future generations.



Review of Literature

Our cities have become accidental havens for wildlife. An example of an urban species
that has adapted to the urban lifestyle is the coyote (Canis latrans). Starting in the 19th Century,
control programs were implemented to exterminate the canines from our cities. Tens of millions
of coyotes were killed by poison traps, steel traps, and paid bounties. In retaliation, coyotes can
be found in every state except Alaska, and even parts of Canada and Central America (Poon
2022). These species are capable of living in many different conditions. In the past, our cities
were set up in areas that were rich and productive biologically. The land was cleared and
replaced with urban centers. These urban centers also included a large number of domesticated
animals. Peter Algona, an environmental historian at the University of California at Santa
Barbara stated that by the late 19th Century and early 20th Century, these domesticated species
cleared out. Algona states that from 1920-1950 there were fewer animals living in our urban
areas than before or since. This time period allowed urban thinkers to plan cities without animals
in mind. As humans shaped cities, they started to clean up polluted areas, add trees, and
implement parks. These decisions to add these enhancements were implemented because of
human health and well-being (Poon 2022). The addition of these implementations set the stage
for wildlife to come to the urban core. Algona expresses the importance of how our cities were
planned. The creation of new parks allowed for spaces for animals to hide during the day and
then continue into the city at night. With the expansion of our cities, urban areas and suburban
areas have become closer to larger natural areas. The areas located on the edge enticed species to
colonize and expand, including coyotes, monarch butterflies (Danaus plexippus), native bees,
black rat snakes (Pantherophis obsoletus), red tailed hawks (Buteo jamaicensis), and more.
These creatures have and will continue to adapt and thrive in urban habitats. Some creatures have
even avoided hazards such as night light, automobiles, and chemical pollution. Humans must
adapt to the presence of wildlife and planners can help by implementing proper areas for species
to continue living among us (Poon 2022).

Existing literature on urban wildlife all had a similar approach to defining urban wildlife.
“Urban wildlife animal communities consist of species that utilize human-dominated
ecosystems” (The Urban Wildlife Working Group 2012). Urban species vary based on the use of

the urban environment and the exploitation of developed areas. Some examples of urban species



include raccoons (Procyon lotor), red-tailed hawks, and coyotes. Those species are native to
much of the United States. Urban wildlife also includes the invasive species that reside in the
urban environment. Some examples of invasive species include English sparrows (Passer
domesticus), European starlings (Sturnus vulgaris), house mice (Mus musculus), rock doves
(Columba livia), and more. These species may be invasive, but they still reside in urban settings.
Other characteristics of urban wildlife is that they are typically omnivorous, and they also may
have a higher tolerance to human disturbance. Urban wildlife can also adapt and change their

With the expansion of urbanization, human-wildlife interactions are increasing. Some
species close to humans can cause conflict. However, the animals existing in urban settings also
may not exhibit the same life-history traits as other forms of their own species. The urban species
may act differently when reacting to human disturbance and adapt to the rapidly changing event
due to urbanization (Ditchkoff et al., 2006). Another source that provides an example of wildlife
within an urban environment is “Survival and Movement of White-Tailed Deer in Suburban
colleagues discuss how white-tailed deer (Odocoileus virginianus) have been affected by
urbanization. The white-tailed deer population in suburban areas is flourishing which contributes
to the overabundance of the species in many urban areas (Etter et al. 2002, 500-510).

Another source that relates to urban species adaptation is “Help Save the Florida
Panther.” by The Nature Conservancy (discussing the adaptation of the secretive feline, given
urban expansion in Florida). The article states the importance of keeping species connected to
their original habitat. The Florida Panther (Puma concolor coryi) was added to the Endangered
Species Act in 1973. When it was added, there were fewer than three dozen cats living in the
wild. Currently, these panthers' numbers are close to 200. The Nature Conservancy has a
protected territory where cats are allowed to roam. The Nature Conservancy collaborates with
private landowners while also purchasing property development rights through conservation
easements (The Nature Conservancy 2019). This allows the organization to provide a safe place
for the panthers to live. The panthers can come and go from the protected land as they please. An
important part of the rehabilitation of the panthers is Cypress Creek Grove. This piece of land is
the first of its kind on the northern bank of the Caloosahatchee River, in the “heart of the panther

corridor.” The land has been safeguarded and protected from future development (The Nature



Conservancy 2019). The addition of a safe plot of land is important for the future of these cats.
This method can be used all over to promote a safe, undisturbed habitat for the animals. Even
though these creatures are considered to be urban avoiders, the protection of these species is
critical. Being able to provide endangered or elusive species with a place of refuge among
urbanization is crucial in the protection of these species.

Many sources state that due to an urbanizing world, it is important to have our urban
areas be nature inclusive. Urban areas provide opportunities for people to have interactions with
wildlife, promoting wide societal backing for the conservation of biodiversity. Furthermore,
cities rely on the ecosystem services provided by biodiversity in order to maintain their health
and livability (Apfelbeck et al. 2020). These sources also discuss the implementation of green
areas or green infrastructure. The addition of green corridors can benefit and conserve urban
wildlife. These green corridors can mitigate negative effects on the environment. With the
implementation of green corridors, cities allow flora and fauna a place to reside. The addition of
corridors allows animals to move throughout the urban environment. Animals that are seen in
suburbs are animals that may be seen in urban areas in the future. The wildlife there will have to
co-exist.

There are many examples of wildlife existing in urban areas, such as the coyotes in
Chicago and many other cities, or raccoons all over the country. Gallo states that these animals
rely on urban green space. The addition of urban green space is important for a habitat’s
biodiversity (Gallo and Fidino 2018). While the sources agree that the addition of green spaces
provides urban animals with an area to reside, the type of green space is important. Gallo stated
that is important to review and study these species to gain a better understanding of the types of
green additions that may or may not need to be implemented. For example, urban parks in
Chicago house mature trees embedded in turfgrass. These types of parks may house different
species but are poor habitats for mammals. Gallo also says that cemeteries or golf courses that
have diverse vegetation and open areas with access to water, host more species. It is important to
understand green spaces and how they should be transformed and altered to provide the proper
habitats for the wildlife that resides there (Gallo and Fidino 2018). Another example of suitable
green spaces is a proposed wildlife-inclusive area such as the Nature Conservancy land for the
Florida panthers. This plot of land allows for the species to be protected from the urban aspects

and be free from development. More communities or regions should recognize this practice.



However, large predators may prey on pets and could potentially attack people, so education and
precautions are both essential where people and large predators co-exist.

“Designing wildlife-inclusive cities that support human-animal co-existence” emphasizes
the significance of creating wildlife-inclusive cities that cater to both humans and animals. Beate
Apfelbeck highlights the benefits of such an approach and stresses the need for planners to
consider nature and urban species when developing new projects. Due to human activities,
animals have lost much of their natural habitats, and therefore, it is crucial to ensure that they can
adapt and coexist with humans in urban areas. Apfelbeck suggests that an interdisciplinary team,
including planners and ecologists, should work together to incorporate coexistence and facilitate
the adaptation process for urban species in urban design projects. To effectively support a
particular species, it is crucial to understand its dietary habits, lifespan, adaptive behavior, and
other relevant characteristics. This knowledge can be obtained by collaborating during the
planning process, which can generate ideas and facilitate discussions on how to accommodate
these species. According to Apfelbeck, engaging stakeholders and utilizing participatory
approaches can also contribute to creating a wildlife-inclusive city (Apfelbeck et al. 2020). Such
a city should be considered a critical goal for the future, given the alarming decline of animal
populations worldwide caused by various factors such as habitat loss, pollution, and
infrastructure. Shaping the urban environment to promote coexistence between humans and
animals is the way forward. Other sources also emphasize the critical role of certain species in
maintaining the lifecycles of other animals, underscoring the importance of conserving them
(Apfelbeck et al., 2020).

To create a wildlife-inclusive city, it is necessary to consider these species and their
habitats by implementing green corridors and other design features. Understanding the needs and
lifestyles of these species enables us to provide them with the necessary resources while
promoting coexistence between humans and wildlife. Cities create near-permanent changes to
landscapes (although with creativity and funding even dense urban areas made of mostly
concrete, steel, and glass can be transformed into wildlife habitats), and they can damage global
biodiversity greatly. Scientists are studying how nature can and does adapt to urban spaces
urban environments, and this changes the way we evaluate cities. Cities are not just home to

people anymore. Species that are found in the native areas will decrease as a result of urban



sprawl. A major issue that comes with urbanization, is how rapid it is. If urbanization happens at
a slower pace, it allows species to adapt; as it continues to expand at a rapid pace, different forms
of infrastructure can be devastating to species in the area.

A unique method implemented to protect species is the wildlife bridge. Scientists spotted
a gray wolf in October of 2021 north of Los Angeles. The wolf was labeled as OR-93. Later the
wolf was found dead on the freeway. If the wolf had made it across the freeway, it would have
entered a 270,000-acre nature preserve. Examples of wildlife bridges have been made throughout
the world. In Canada, a bridge was put in place to protect elk and reduce collisions. In Australia,
a bridge was implemented to protect the crab population. Beth Pratt, regional executive director
for the National Wildlife Federation has been advocating for the introduction of a wildlife bridge
in California to protect the mountain lion population. Now the Wallis Annenberg Wildlife
Crossing has received funding and started construction in April of 2022. This project will be a
lush, vegetated bridge that will include matte materials to deflect headlights. It will also feature
insulation to mitigate the noise of cars speeding on the freeway below. This project will allow
animals to cross above the bust road to prevent collisions. Once the project is complete, it should
start restoring the biodiversity that was once located in the Liberty Canyon area (Walker 2022).
Planners should consider wildlife protection and safety in transportation plans in the future,
rather than solely focusing on human needs. It is important to prevent collisions between wildlife
and vehicles for the safety of both parties. Building wildlife bridges can be a solution to protect
species populations and potentially restore ecosystems to their natural state.

Florida is home to a diverse array of species, including birds, aquatic life, invasive
reptiles, big cats, and bears. However, the state is also experiencing rapid development, which is
expected to consume up to seven million additional acres of land by 2060, according to the
Florida Fish and Wildlife Conservation Commission. This development will come at the cost of
rural land, impacting wildlife. Therefore, | suggest that further research is needed to investigate
how development can hinder the survival and well-being of urban wildlife in Florida. The
objective is to examine case studies and investigate the strategies and approaches employed by
planners in Florida, if any, to promote the adaptation of urban wildlife. One such case is Broward
County, which is the 18th largest county in the United States and home to 1.7 million people.
The county borders the Everglades and the Atlantic Ocean, with two-thirds of its area located

within the Everglades. To safeguard natural areas and enhance flyways for migratory wildlife,



the NatureScape Broward Program was initiated. The program has engaged many members of
the community who work on various projects to support its goals (NatureScape n.d.). Some
successful projects that have been completed are the re-establishment of the endangered Atala
butterfly (Eumaeus atala) population, increased sea turtle nesting, and the first school district in
the nation to be certified as a Schoolyard Habitat (The National Wildlife Federation n.d.). Florida
has the highest number of wildlife species among all states, which means that people are likely to
encounter wildlife on a regular basis. While some of these experiences can be enjoyable, others
can be dangerous or even fatal. One source emphasizes the significance of education regarding
urban wildlife, as many people lack knowledge on the topic. For instance, woodpeckers create
loud noises by pecking at certain spots to mark their territory. The University of Florida stresses
the importance of identifying the species one interacts with, as many people kill snakes
regardless of whether they are venomous or not. It is crucial for people to be aware of the myths
and problems associated with urban wildlife to ensure the protection of these species and
promote a safe and inclusive environment (Ober and Kane 2022).

The protection of wildlife is emphasized in Pasco County's Comprehensive Plan, which
includes measures to conserve natural vegetation and protect threatened and endangered species
for all projects in the county. Pasco also plans to develop a program that incentivizes private
landowners to manage their land for wildlife and create a local wildlife protection and
management program that educates the public on local species. To protect habitats, Pasco uses
buffers to create distance between projects and species habitats and habitat connectivity to link
familiar habitats through corridors. The plan highlights key wildlife corridors and critical
linkages, highlighting the importance of wildlife protection. Other counties can benefit from this
plan by providing information on their own species and methods to protect them (Pasco County
2002).

Several sources suggest that urban development has significant negative impacts on
ecosystems and habitats, resulting in local extinction of species and loss of native species. These
sources also point out that the effects of urbanization tend to be more long-lasting than other
forms of habitat loss. Authors generally agree that urbanization is harmful to species and their
environment. Even though ecological succession can restore forest habitats, many urban areas
continue to expand, leading to the destruction of ecosystems that were previously used for

farming and logging (McKinney 2002). Per various studies, urbanization has been found to



decrease the number of native species and increase the number of non-native species towards the
centers of urbanization. It is widely agreed upon in sources that urbanization poses a significant
threat to the environment and its inhabitants and may have a greater impact than any other
human activity. According to these sources, urbanization has resulted in the endangerment of
species due to agriculture, recreation, roads, and other human activities (McKinney 2002; Czech,
Krausman, and Devers 2000).

With urbanization on the rise, the impact on urban animals has become a growing
concern. While there is extensive research on mammals and birds, little attention has been paid
to other species, such as aquatic animals and plants. It is crucial to increase research in these
areas to understand how urbanization affects them. Furthermore, there is a need for more
research beyond North America and Europe to learn about the impact on urban species in cities
that are not extensively studied. This would allow us to identify successful strategies from other
parts of the world that could be applied to protect urban wildlife (Collins, Magle, and Gallo
2021). The need for further research on this topic is crucial, especially as the environment is
continuously evolving. Understanding urban planning techniques and strategies is essential in
achieving a harmonious relationship between humans and the displaced urban wildlife. As such,
it is important to continue studying this topic and implement effective solutions to support both
human and wildlife populations (Gomez-Baggethun and Barton 2013). In order to enhance the
co-existence of humans with displaced urban species, it is crucial to comprehend urban planning
methods and strategies for the future.

As urbanization continues to disrupt habitats, it is important to study all types of urban
species, including adapters, avoiders, and exploiters (The Urban Wildlife Working Group 2012).
By researching these species, the knowledge and methods required to facilitate adaptation can be
expanded. This understanding can assist planners in keeping the environment and urban species
in mind while allowing cities to expand safely. Studying urban species and their adaptation
methods can expand knowledge and facilitate co-existence between humans and wildlife in
urban areas. This can benefit urban planners by providing a safer way for cities to grow while
keeping the environment and wildlife in mind. Some cities are already implementing wildlife-
inclusive areas into their plans (Apfelbeck et al. 2020), but not all areas have such detailed plans.
In areas with rich biodiversity, wildlife should be a focal point in plans to ensure their protection

and co-existence with humans. With planning knowledge and interdisciplinary collaboration,



cities can propose guidelines to achieve a safer, more inclusive lifestyle for both humans and

urban species.
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Methods for Data Collection & Analysis

This report aims to answer how planners are incorporating habitats for the conservation
of urban species. To answer my question, | reviewed two Florida projects (one county
assessment, and s statewide plan). The first, the Assessment of Measures to Protect Wildlife
Habitat in Pasco County, released in 2002, reviewed the county and its efforts to protect core
areas of habitat. The second, the Florida State Wildlife Action Plan released by the Florida Fish
and Wildlife Conservation Commission in 2019, focused in Chapter Three on “Wildlife in Urban
and Working Lands” (FWC 2019, Chapter 3). In reviewing the county-wide assessment and the
state-wide plan, I intended to examine the types of ecosystem conservation and preservation
measures used or proposed and what additional measures are needed to allow certain wildlife
species to live among us near (or where appropriate and safe within) our cities and urban
settings. I examined both wildlife “plans” and evaluated their sections pertaining to planning-
related strategies for habitat conservation. | read through each plan and highlighted key
takeaways related to my broader research question: How are planners incorporating habitats for
the conservation of urban species into plans and planning processes?

For instance, the Assessment of Measures to Protect Wildlife Habitat in Pasco County
focuses on Pasco County and how the county manages and constructs critical wildlife linkages
based on aerial data, species research, and cross-disciplinary collaboration. The Florida State
Wildlife Action Plan focuses on particular species such as the Least Tern and Burrowing Owl
and the opportunities and challenges related to urbanization and species of greatest conservation
need. | explored these assessments to understand conservation efforts, infrastructural
improvements, land acquisition incentives, educational opportunities and more. Based on my
literature review, | used the following criteria to identify the assessments: | analyzed and
examined implementations already in place to protect and facilitate habitats and urban species
adaptation. In addition, | evaluated whether these plans explain past challenges, barriers and their
solutions, and what opportunities arise from collaboration with an array of professionals,
different levels of government, and community members education and engagement. | conducted
an exploratory case study to learn about the “what.” What is happening in Florida, and what

barriers are halting the protection of core habitats for urban species? | explored what planners
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have done and will continue to do to facilitate wildlife adaptation and conservation of natural
habitats throughout the State of Florida.

After reviewing the plans, | conducted semi-structured interviews. This process was
designed to allow me to speak to professionals of different disciplines. Originally, | planned the
interview process for earlier; however, the arrival of Hurricane lan in the fall of 2022 slowed
down the process. In the end, I interviewed ten professionals. My criteria for picking the
interviewees were gauged on their professional expertise, and how it relates to my broader
question, their previous work in Florida, and their overall connection to the Sunshine State.
Examples of my interviewees include Melissa Charbonneau who is the Natural Resource
Conservation Division Manager for Pasco County where she manages the land management
program. Another example is Keith Bowers, the founder and President of Biohabitats, an
organization that focuses on conserving core ecosystems and restoring biological diversity. My
goal in interviewing professionals from multiple disciplines was to gain a better understanding of
the scope of the issue. Speaking to different professionals exposed me to many examples and
different information. Interviewing a diverse group of professionals allowed me to gain a better
understanding of first-hand experiences and exposed me to plans, policies, and practices used
throughout Florida and other states.

The interviews were conducted as semi-structured interviews and were held and recorded
using Zoom. Prior to the interviews, | conducted IRB training and certification to make sure that
the interview process was following ethical codes. Before the interviews commenced, | got in
contact with the interviewees to find a date and time that worked for our schedules. The
questions asked during the interviews were pre-determined, but the way they were asked varied
slightly depending on the background of the participant. During this process | interviewed only
three planners. | wanted to speak to many professionals and understand how their knowledge and
work experience can work alongside planning. | reached out to more planners, however many of
them were busy, or though they could not provide further information on my topic. Since the
interviews were held online, | familiarized myself with Zoom and the applications settings,
guidelines, and recording process. The interviews were scheduled prior to the recording, and
informal, quick introductory interviews were conducted with some professionals to provide
introduction information about myself, the overall interview questions, my report, and my

methodology, so that the individuals could review their information pertaining to the questions
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before recorded interviews began. All the interviewees were asked for oral consent before the
interview was recorded. During the interview process, when recording a meeting on Zoom,
Zoom records all aspects of the call. Both video and audio of the interviews were recorded. The
video recording of the interview was immediately deleted, and the audio portion was stored on a
password protected laptop. After one year from the time of publishing my report, the audio files
will also be deleted from the laptop I used, and all external drives. Recording the interview
assisted with the data collection process and allowed me to be fully engaged in conversation and
not distracted by note-taking. By engaging in this interview process, it allowed me to see the
interviewees’ non-verbal behavior. Conducting the interviews this way allowed me to provide an
accurate screening and exposed me to certain verbal and non-verbal cues. This process allowed
me to examine the interviewee’s facial expressions and body language in response to our
conversations. Examining non-verbal cues also expressed whether the participant was engaged.
Another advantage of conducting the interviews this way allowed all participants to be focused
and engaged. The interviews ranged from twenty-five minutes to an hour. The interviews
exposed me to projects like 1111 Lincoln Road and provided me with a better understanding of
Florida’s current implementations and measures used for habitat protection and species
adaptation. The interviewees connected me to additional individuals to talk to, shared personal
stories, provided relevant information, and overall, a better understanding of human-animal
ecosystems and co-existence measures. Once the interview process was finalized, | used Otter.ai
to transcribe the audio recording of the interviews. Otter.ai provided me with a transcript of what
was said by the participant, and information within the transcript could be readily searched and
categorized.

The reason | structured my methodology in this manner was due to my sociable
personality, which enables me to have meaningful conversations that allow for a deep dive into
my topic. However, | encountered difficulties due to scheduling conflicts during Hurricane lan
and some potential interviewees being unavailable. Despite this setback, | aimed to analyze and
learn from previous evaluations, and then integrate my insights into the interview process and
inquiries. My objective was to comprehend the obstacles that hinder adaptation of urban wildlife
and the conservation and preservation of their critical habitats. | also sought to determine how
urban planners can create wildlife-inclusive cities that provide a secure environment for both

humans and animals, and how planners can effectively collaborate with various disciplines to
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devise eco-friendly plans that foster coexistence between people and wildlife and guide

community leaders and members to a more enriching, ecosystem-friendly, and sustainable future.
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Assessment Research & Interview Breakdown

Why Florida?
Florida, also known as the Sunshine State, is ranked as the second most visited state as

Florida is home to many tourist attractions, sandy beaches, historical places, and places of
natural beauty (World Population Review 2023). The state also offers opportunities for many
outdoor activities such as hiking the Everglades, boating the Gulf of Mexico, or fishing the
Atlantic Ocean. As of December 2022, the United States Census Bureau reported that the
Sunshine State reached a new historical milestone for population estimates. The population
increased by 1.9% to 22,224,823 between 2021 and 2022 (Perry, Rodgers, and Wilder 2022).
The trend of moving to Florida has greatly increased due to the COVID-19 pandemic.
The increase in population in recent years came with the ability to work from home, away from
one’s employer. Another component of individuals migrating to the state in recent years was due
to Florida’s loose lockdown restrictions. The James Madison Institute reported that even before
the pandemic, nearly two-thirds of all Florida residents had migrated to the state, with one-fifth
coming from a foreign country. From April 2020 to April 2021, the state experienced an influx
of almost 330,000 people, this means an average of roughly 903 people moved to the state each
day (Padgett 2022). Florida is also one of nine states that do not have an income tax. The James
Madison Institute also reported a common trend of individuals leaving blue states and moving to
red ones. For instance, Texas has become a hub for California residents, just like Tennessee for
Illinois residents. Florida is a prime economic force in the United States. With a GDP of $1
trillion and a diverse economy, Florida holds a significant position as one of the strongest
economic contributors in the United States. This is one of the key reasons why individuals
relocate to the state — in pursuit of improved career prospects (Padgett 2022). The state is home
to a large tourist industry. Whether this is from the wide variety of amusement parks, or guided
tours; the state also houses a major aviation and aerospace industry. The state is also home to
clean energy or clean technology companies. It is also ranked number two for pharmaceutical
and medical manufacturing. In 2021 the state of Florida exported $55.5 billion worth of goods.
The vast number of job and career opportunities plays a major factor in the population increase.

Other factors include the humid subtropical climate and overall cultural diversity (Padgett 2022).
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With the increase of residents comes the increase of urban sprawl. Where is the state
going to house all its new residents? As the need for additional physical spaces for habitation,
employment, and recreation increases, there will be a corresponding rise in demand for natural
resources (Krieder 2022). The need for space is increasing due to the influx of people. With this
demand comes consequences. Some of the issues stemming from population growth include
Florida schools being overcrowded, plans to take more land to widen roads for the increase in
traffic, and building developments close to wetlands. The once beautiful, natural landscape is
being shaped and transformed in front of our very eyes. In an article titled “Talking Urban
Sprawl & Florida Wildlife with Elise Bennett” Whether you have spent a few years or your
entire life in Florida, you have likely observed the loss of some of the state’s natural spaces to
make way for commercial developments such as parking lots, strip malls, or luxury estates
(Bradshaw 2022). The increase of widespread development is destroying the natural, wild
territory and increasing the loss of biodiversity. Human population growth as well as rapid
urbanization is disrupting the natural ecosystems that were once present as well as killing the
natural phenomena. The Washington Post reported, “Half the original Everglades have been
swallowed by development; much of the rest, an area the size of Delaware, is dying of thirst”
(Grunwald 2000). This is a result of urban sprawl — with many developments draining swamps
and promoting flood control. The Floridian wetlands are not the only ecosystems disappearing.
Florida is also losing tons of upland acers due to farmland development. In the mid-20™ Century,
Florida has lost more than seven million acres of natural land to development (LandScope
America n.d.). In addition, the population increase limits water consumption, and the state’s
reservoirs are depleting (Heggie 2020). As more people move to Florida, one can expect the
urban sprawl to increase. What happens to the land that once belonged to the flora and fauna?
This report reviews what is being done in the state to protect the species that were there before
development. As we encroach toward these habitats, what practices are in place to protect these
habitats and the magnificent creatures that live there?

The increase in people is not the only issue regarding habitat and species. There is also an
increase in invasive species. The National Oceanic and Atmospheric Administration defines an
invasive species as “an organism that causes ecological or economic harm in a new environment
where it is not native” (NOAA n.d.). These species can harm natural resources as well as

threaten human use of these resources. Invasive species can be introduced to habitats in diverse
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ways. For example, these ecosystem destroyers have come from oceangoing ships, intentional or
accidental release, or have been used as specimens or bait (NOAA n.d.). Invasive species include
flora and fauna, and they can come from all over the world. In Florida some main culprits are the
Burmese python (Python bivittatus), green iguana (Iguana iguana), red lionfish (Pterois
volitans), and two different types of monkeys: the rhesus macaque (Macaca mulatta) and the
vervet monkey (Chlorocebus pygerythrus). There are programs in place to combat these
unwanted visitors. Florida’s Nonnative Fish and Wildlife Program is in place to minimize the
impacts of non-native Floridian species. This is done through early detection of the species, rapid
response, and controlling and managing the species. The final component of the program is
educating the public on how to manage these species, what to do when one is spotted, and
implementing outreach efforts. The Non-native Fish and Wildlife Program oversees programs
that encourage the community to get involved by developing educational handouts and routinely
appearing at festivals, workshops, and special events. The staff oversees permitting for this
nonnative species by managing research contracts “that increase our understanding about
nonnative species and help evaluate innovative management strategies” (FWC n.d.).

Florida may be home to many unwanted visitors, but it is also home to a wide array of
native species. These native species have resided in their habitats for ages. With the increase in
population, one can only expect development to encroach on these natural ecosystems. What is
being done to conserve these habitats, and protect these species? This report reviews different
plans, practices, and projects in place to protect these animals within urban settings. As urban
sprawl continues to occur, species that once were wild have now been labeled as “urban
species.” There are four different categories of urban wildlife. The first category is urban, or
human obligates. These species may not be considered wildlife due to their nature. Animals
under this category of classification are often domesticated. Nonetheless, these domesticated
animals play a role in the composition of the urban wildlife community (The Urban Wildlife
Working Group 2012). A primary example of this is domestic cats dwindling native bird
populations. The second category is urban/human associates or exploiters. These are animals that
take advantage of human resources, such as food. The source of food may vary from a fresh
neighborhood garden to a pile of smelly garbage. Populations of these species can achieve higher
numbers in urban areas than in the wild. This is due to food availability. Other factors for higher

populations of exploiters include a lack of predators, and the ability to compete and prevail over
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other native species (McKinney 2006). Examples of urban exploiters include raccoons, rock
doves, the Virginia opossum, and the American crow just to name a few. The third category is
human/urban adapters. These are species take advantage of human resources and survive in
human-dominated areas. Even though these creatures live among humans, they do not
“necessarily receive an added benefit” from living amongst us (The Urban Wildlife Working
Group 2012). Species within this category tend to live on the edge of development, as well as in
rural or exurban settings. Urban adapters can live in a variety of habitats. Animals labeled as
urban adapters include the coyote, white-tailed deer, red fox, and red-tailed hawk. The final
group of species human/urban avoiders. These animals do not use urban areas. Animals in this
category may find themselves around humans when migrating or dispersing. “Avoiders often
have either a history of conflict with humans or very specific habitat requirements for
reproduction or foraging that are unattainable in human settlements. These species can
experience high mortality rates or decreased reproductive rates in human-dominated habitats”
(The Urban Wildlife Working Group 2012). Species under this category include mountain lions
(also known as the Florida panther), grey wolves (Canis lupus), and pileated woodpeckers
(Dryocopus pileatus). With the increase of urban sprawl and development, the habitats that these
animals once settled in are being taken away. Luckily, for these critters, there are plans and

practices being executed for their protection throughout the State of Florida.

Assessment of Measures to Protect Wildlife Habitat in Pasco County
For this report | reviewed two plans regarding urban wildlife. The first plan I reviewed is

the Assessment of Measures to Protect Wildlife Habitat in Pasco County. Pasco County is a
county located on the western coast of Florida. Pasco County was created on June 2nd, 1887.
The county is located just north of Tampa. The Assessment of Measures to Protect Wildlife
Habitat in Pasco County was released in March of 2002. It refers to Pasco County’s
Comprehensive Plan which highlighted various measures for the protection of habitats. The first
measure is to require conservation of natural vegetation on development projects. Implementing
native vegetation within developments encourages wildlife such as insects, birds, and herptiles to
utilize this implementation (Pasco County 2002, 6). The second measure is to protect threatened
and endangered species(Pasco County 2002, 6). There are around 97 federally threated or
endangered species in the State of Florida (FWC 2022). These numbers include species from all

groups of the animal kingdom. However, the Fish and Wildlife Conservation Commission does
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not have constitutional authority over nine federally endangered species, and four federally
threatened species. The third measure is to “encourage acquisition of environmentally sensitive
lands” (Pasco County 2002, 6). Obtaining environmentally sensitive land for the protection of
habitats is an important practice. This process will continue to be crucial for species due to the
urban sprawl and population growth. The fourth measure is to “develop a program of incentives
for private landowners to manage land for wildlife” (Pasco County 2002, 6). There are different
plans throughout Florida providing incentives for landowners. One of the plans providing

incentives is the Environmental Quality Incentives Program.

Environmental Quality Incentives Program
The Environmental Quality Incentives Program is provided through the U.S.

Department of Agriculture’s (USDA) Natural Resource Conservation Service. The Natural
Resource Conservation Service will work one-on-one with agricultural producers to
develop a conservation plan filled with practices and activities to tackle natural resource
management and concerns as well as providing environmental benefits. “Producers
implement practices and activities in their conservation plan that can lead to cleaner water
and air, healthier soil, and better wildlife habitat, all while improving their agricultural
operations. The Environmental Quality Incentives Program helps producers make
conservation work for them. Financial assistance for practices may be available through
Environmental Quality Incentives Program” (USDA 2023). The USDA lists some of the
benefits the Environmental Quality Incentives Program provides; the first one of which is
reducing contamination from agricultural sources, such as animal feeding operations
(USDA 2023). The second benefit listed is using nutrients in efficient ways, reducing input
costs, and reducing non-point source pollution. The next benefit is the improvement of soil
health, “which mitigates against increasing weather volatility, improves drought resiliency,
and can positively affect climate change (USDA 2023). The final benefit listed is the
implementation of climate-smart practices that reduce greenhouse gas emissions while
building resilient landscapes (USDA 2023). By providing incentives to landowners, not
only are they educated in environmentally friendly practices, but it also guarantees safer,

undisturbed, and unpolluted habitats for wildlife.
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The final measure stated is to “develop a plan to implement a local wildlife protection
and management program” (Pasco County 2002, 6). The Pasco County Comprehensive Plan for
2025 is currently being re-worked because the current plan was released in 2006. The plan will
feature information on the county’s local wildlife protection and management programs;
however, the Assessment of Measures to Protect Wildlife Habitat in Pasco County plan still
contains viable information on methods used for habitat and species protection. As of 2002,
specific plans to implement the measures listed in the comprehensive plan have not been
finalized. The technical information used to formulate recommendations for Pasco County staff,
volunteer committees, and Commissioners, as well as the proposed mechanisms for the Land
Development Code, are documented in the Assessment of Measures to Protect Wildlife Habitat
in Pasco County Plan. The plan also encompasses aspects of conservation and unique wildlife
habitat protection.

Natural Resource Protection
The plan opens with information pertaining to natural resource protection. Natural

resources are “any biological, mineral, or aesthetic asset afforded by nature

without human intervention that can be used for some form of benefit, whether material
economic or immaterial” (Encyclopedia Britannica 2022). Examples of natural resources include
forests, the soil, minerals, surface water, and of course, species. The research findings indicate
that it is necessary to protect core conservation areas with buffer zones of varying land use
intensities. Maintaining landscape linkages between core conservation areas and minimizing
habitat fragmentation improves the functionality of these core areas. Several initiatives in Florida
have been implemented to protect natural resources at the state or regional level. These include
the designation of special buffers to safeguard water quality, groundwater, and wildlife habitat in
the Econlockhatchee and Wekiva River Basins, the identification of a strategic statewide wildlife
habitat system, and management efforts to conserve vast areas of Florida panther habitat within

southern Florida (Pasco County 2002).

Conservation Biology
The plan continues to provide information pertaining to conservation biology. The

mission of conservation biology is to protect and restore biodiversity, which is the diversity of

life on Earth. Similar to medical research, conservation biology addresses urgent issues where
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prompt action is crucial, and the stakes of failure are high (Society for Conservation Biology
n.d.). There is extensive documentation supporting the conservation of interconnected and
diverse natural areas for conservation purposes. According to the plan, the conservation of
minimum viable populations of keystone species of wildlife, biodiversity, and functioning

ecosystems requires the establishment of large-scale natural reserves (Pasco County 2002).

Core Areas
According to the Assessment, Schonewald-Cox reported that in various reserves

worldwide, there has been a negative correlation between reserve size and population size among
both ungulates and carnivores (Schonewald-Cox 1983). When designing core areas, it is
important to consider their shape, with a higher area-to-perimeter ratio being preferred. This
means that circular core areas are deemed superior to elongated or convoluted core areas because
they have edges that are further removed from the center. Abrupt edges, particularly in
fragmented and edge habitats, may create "ecological traps™ that result in high rates of predation
and parasitism, as observed in nesting birds and brown-headed cowbirds (Wilcove, McLellan,
and Dobson 1986; Brittingham and Temple 1983; Gates and Gysel 1978). The Assessment states
six characteristics for designing core areas for species. The first one being that large areas are
better than small areas. The second states that having one larger area is better than having several
small areas. Third, is that these areas are better closer together, than far apart. The fourth is that
circular areas are better than elongated or linear areas. Fifth, is that areas that are clustered and
compact are better than areas that are spread out linearly. The final design characteristic is
allowing these core areas to be interconnected, and not isolated. Florida has a fantastic project of
critical wildlife linkages (Pasco County 2002). These linkages provide space not only for urban

avoiders such as the Florida Panther, but species of all shapes and sizes use these core linkages.

Buffer Zones
The implementation of buffer zones allows for protection of the core areas. Buffer zones

serve as transitional areas between core conservation areas and the land beyond, where human
practices and activities may be more intensive. Several studies have found that larger buffer
zones adjacent to streams have led to higher bird diversity. These "local™ buffers establish
connections to regional cores (Pasco County 2002).
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Habitat Connectivity
The next portion of the Assessment focuses on landscape linkages and how these habitats

are connected. The characteristics of core areas as well as buffer zones are similar to the
characteristics of landscape linkages. The plan suggests that the connections between core areas
should be at least three times wider than the distance over which edge effects are expected to
extend (Dobson et al. 1999). The species that use these passages move in four ways. The four
ways are local, dispersal, nomadic, and seasonal. Local movement is based off of wildlife that is
local to the region, or the reserves for this instance. Dispersal movement is where a species or
multiple species will move away from the area of which they were born in. Wildlife within this
category will find a new location to settle and reproduce. “Nomadic wildlife moves in irregular
patterns, and cover large areas in a pattern that is not seasonal and often unpredictable” (Hall
2019). The final category of movement is seasonal. Species engage in seasonal movement as
they relocate from one habitat to another to fulfill their nutritional requirements, improve their
living conditions, or address their reproductive needs (National Geographic n.d.). It is essential
for the conservation approach to align with the species' migratory patterns within the reserve or
designated core areas. When core areas are distantly located from each other, broader
connections may be necessary for them to function optimally. This is because large mammalian
predators that cover long distances require ample interior habitat for movement (Harrison 1992).
For example, the Assessment provides the minimum widths of linkages for various mammalian
species, such as black bears at 1.25 miles (Rogers 1987), cougars at 3.1 miles (Hopkins et al.
1982), and white-tailed deer at 0.4 miles (Nelson and Mech 1987). Even though, black bears and
cougars are not common in urban environments; allowing a place for these creatures’ solitary is

important for Floridian biodiversity (Pasco County 2002).

Effects of Fragmentation
“Fragmentation happens when parts of a habitat are destroyed, leaving behind smaller

unconnected areas. This can occur naturally, because of fire or volcanic eruptions, but is
normally due to human activity” (Martin 2018). A primary example of fragmentation is the
construction of roads through a forest. The implementation of transportation infrastructure is an
obstacle for species. Fragmentation occurs when roads divide habitats, reducing the overall size
of the previously existing area, regardless of whether it is risky or impossible for wildlife to

cross. The Assessment provides an example of changes in the features of the forested habitat
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traditionally occupied by birds. As a result of fragmentation, the birds are threatened by
predators and brood parasites (Askins 1994). Another example in the Assessment is that Florida
black bears are primarily confined to extensive, publicly owned land (Harris 1988). In contrast,
Florida panthers face isolation from other panther populations, leading to genetic isolation and
direct impacts like mortality caused by vehicles (Maehr 1997). The proximity of neighboring
land use should be considered since it may lead to fragmentation of natural land. The
consolidation of smaller reserves into more extensive regions would enhance the probability of

long-term survival for wildlife within core areas.

Methods for Implementing Regional Conservation Planning
The Assessment opens this section by providing information on different resources or

reports connected to large core areas and the implementation of buffers zones. The proposal is
especially relevant in Pasco County since several tracts of publicly owned land that can support
wildlife habitat value exist, along with neighboring lands containing different conservation
components (Pasco County 2002). The Assessment also states Margules and Pressey’s siX step
process for strategies related to conservation planning. The first step being compiling data on the
region’s biodiversity. The second step is identifying conservation goals for the planning region.
Thirdly, examine the existing conservation areas. Fourth, select additional conservation areas.
Fifth, implement conservation action and the last step is to maintain the required values of the

research conservation areas (Margules and Pressey 2000).

Local Conservation Initiatives
Although conservation planning begins at the landscape level, it should encompass local

strategies that complement the broader perspective. Due to the majority of environmental
regulations being enforced at the local level, there is already significant protection for several
crucial natural ecosystems. There have been multiple local interventions that have proved to be
beneficial for the livelihood of wildlife. The Assessment states that research has demonstrated
that constructing underpasses and tunnels along highways can serve as an efficient method to
facilitate the movement of larger mammals. These implementations benefit all species but are in
place to limit unwanted vehicular-species interactions. By enabling the movement of wildlife and
enhancing the connectivity of linkages, this regional approach alleviates some of the negative
effects of roadways on wildlife. The local linkages of regional cores have been deemed to have
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negative consequences, such as the transmission of contagious diseases, destructive fires,
heightened exposure to predators, domestic animals, and invasive species. However, these
factors can be somewhat controlled and are generally considered less significant than
maintaining viable connections to core reserves (Pasco County 2002). Even wetlands located in
highly urbanized areas of Seminole County, Florida retain their ability to provide water quality
treatment, flood control, groundwater advantages, decreased sedimentation, and nutrient
absorption. Therefore, conserving the nearby wetlands has advantages, even in heavily urbanized
environments (Exum et al. 2000).

Natural Resource Protection with Pasco County (State Wetland Regulations)
In the 1970s, Florida implemented regulations to protect wetland habitats as well as

aquatic-dependent species. The Southwest Florida Water Management District (the Water
Management District) notes that areas of protected wetlands greater than 0.5 acres, areas with
established buffer zones adjacent to wetlands, and new development policies which require
mitigation, have valuable effects on the conservation of wetlands and the land or area required
for conservation. The Water Management District provides land cover maps for the Assessment.
Approximately 122,250 acres of land in Pasco County are labeled as wetlands or surface water;
that is roughly 25% of Pasco County. The Water Management District implemented stormwater
protection requirements and, in 2018, released an Environmental Resource Permit Applicant’s
Handbook (Volume II). It contains information about the storm-water protection requirements.
Different protection requirements include retention and detention criteria, proper maintenance of
man-made under-drains, on-line and off-line retention treatment systems, examining where
ambient water quality does not meet standards, conducting alterations to public roadway
projects, monitoring overall water quality, and more (SFWMD 2018). The Assessment includes
the state and federal wetland regulations for the overall protection of the ecosystem. Although
the wetlands may not be situated in urban locations, conserving these crucial ecosystems leads to
safeguarding habitats for various species and conserving the county's biodiversity. VVarious
species can utilize these habitats to fulfill certain aspects of their quality of life. Whether that be

a certain location for shelter, an important food source, or a protected area for privacy.
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Threatened and Endangered Species
According to the Assessment, the Florida Fish and Wildlife Conservation Commission

and the United States Fish and Wildlife Service offer regulations to safeguard threatened or
endangered species. The regulations are enforced based on individual species, meaning their
impact is primarily limited to local areas and rarely coordinated at a regional level. Nonetheless,
these regulations do lead to the conservation of certain habitats for species listed as endangered
or threatened, as well as the protection of lands that are not covered by other regulatory agencies
(Pasco County 2002).

Florida’s Imperiled Species Management Plan (2016-2026)
Florida’s Imperiled Species Management Plan was approved by the Florida Fish

and Wildlife Conservation Commission (FWC 2016). It was approved in November 2016.
However, rule changes were conducted in 2017. Within those changes 23 species were re-
listed as a different conservation status. The goal of this plan is “With broad public and
partner support, conserve or improve the status of threatened species to effectively reduce
the risk of extinction” (FWC 2016, 18). The Imperiled Species Management Plan denotes a
noteworthy and prosperous collaboration among Florida Fish and Wildlife Conservation
Commission staff, associates, and external stakeholders. When protecting species and their
habitats, recognizing the significance of interdisciplinary collaboration is crucial. Such
collaboration promotes the exchange of novel ideas, facilitates education for stakeholders
and the public, and leverages the knowledge and expertise of diverse fields. The plan is
designed to conserve the listed 60 species until 2026, when a new management plan will be
drafted.

Within the policies of the plan, the FWC provides a policy document titled “State-
Listed Species and Man-Made Structure Policy.” The issue stated within the policy
document says “Listed species have been documented using man-made structures for
essential behavioral patterns (feeding, breeding, and sheltering). Clear policy is needed to
protect state-listed species when proposed activities may alter or remove such structures”
(FWC 2016, 52). Only man-made structures that have been clearly occupied by one of the
listed species require a permit. Examples of man-made structures include buildings, bridges,
utility poles, signs, equipment, heavy machinery, pipes, loading docks, and bat and bird
houses (FWC 2016, 52).
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Florida’s Imperiled Species Management Plan (2016-2026)
Other policies listed within the Florida’s Imperiled Species Management Plan

include the “Aversive Conditioning of State-Listed Species, Removal of Inactive Single-
Use Nests of State-Threatened Birds and Permitting Standards for Incidental Take of
Cryptic Species.” The FWC also states their plans guidelines. These guidelines are in place
to educate and inform users about how they can engage in voluntary conservation measures.
These measures can benefit the species, clarify how rule requirements relate to permitting,
and provide biological context (FWC 2016). The Florida Fish and Wildlife Conservation
Commission provides guidelines on their website specific to each of the listed species. The
FWC can educate the public on the conservation of listed wildlife and the measures that can
be taken to protect them by providing specific species guidelines. These guidelines provide
information on the natural history, status, and threats faced by different species, as well as
recommendations for actions that individuals can take to promote conservation and
sustainable management of Florida's wildlife resources. For example, Sea turtles are
protected under state and federal law, and their populations have been declining due to
habitat loss, pollution, and other threats. The FWC provides guidelines on how to reduce
the impact of human activities on sea turtles, such as reducing the use of plastic bags and
balloons, avoiding disturbing sea turtle nests and hatchlings, and properly disposing of
fishing gear. The FWC aims to educate the public about the importance of wildlife
conservation and provide actionable steps that individuals can take to help protect these
species (FWC 2016).

Pasco County Natural Resource Protection

Despite the existence of state and federal programs, the responsibility for implementing
proactive or comprehensive protection of natural resources falls on local efforts. Therefore, these
local efforts must be integrated into an overarching natural resource plan (Pasco County 2002).
Pasco County has formulated policies for natural protection that can enhance the safeguarding of
resources throughout the County. The Pasco County Comprehensive Plan lists various steps
aimed at conserving wildlife, procuring land, safeguarding major river systems, and

collaborating with other resource agencies to achieve regional conservation goals. As of the

release of the 2002 plan no land development regulations were in place that explicitly protected
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wildlife habitats. Measures that indirectly contribute to wildlife habitat protection are included in
Obijective 2.7 of the Pasco County Comprehensive Plan. When speaking to the Pasco County
Natural Resource Conservation Division Manager, they stated that as of 2023 the Ecological
Protection Units do not have their own ordinance, however measures are implemented through

the current conservation plan for the county (Pasco County 2002).

Regional Wildlife Linkages
The Assessment’s second chapter is focused on the identification of regional wildlife

linkages. A list of seven objectives was formulated for the development of a regional
conservation strategy for wildlife habitat within Pasco County, based on feedback received from
the Technical Advisory Committee during their first meeting on April 5, 2001. The primary
objective was maintaining the biodiversity of ecological communities and wildlife species. Other
objectives recognized by the Technical Advisory Committee included maintaining wildlife
linkages, managing wildlife habitat, and restoring wildlife habitat. The Technical Advisory
Committee also stated other factors within the Assessment. Those factors included: the
protection of landscape linkages (particularly riparian systems), conservation of lands adjacent to
existing conservation areas, both within and outside Pasco County, conservation of
representative portions of all ecological communities in Pasco County, protection of
conservation lands of sufficient size to support large mammals, and enabling the management of
lands for natural processes that impact habitat quality, while allowing for natural patterns of fire,
flood, and complex species interactions (Pasco County 2002).

When reviewing the protection of biodiversity and how it relates to other regional issues,
Pasco County conducted an extensive review of different data sources to conduct research on
how to identify regional wildlife linkages. These wildlife linkages are not in the center of
urbanized areas; however, they are used by all sorts of species. The Florida Fish and Wildlife
Conservation Commission carried out two thorough analyses called Closing the Gaps that
centered on wildlife habitats in Florida. One was conducted in 1994, and the other was carried
out in 2000. This research was done to examine biodiversity hot spots within the State; however,
the data gathered was the most comprehensive and easily accessible due to the wide range of
species and habitats represented in Pasco County. The data includes focal species that were

selected in the 1994 study and rare and imperiled species selected in the 2000 study. The species
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ranged from common to extremely rare. Examples of common animals within the study included
the wild turkey and the river otter. Examples of extremely rare animals within the study included
the piping plover and the Florida scrub jay.

Overall, 130 species were represented in the study. 45 of the species occur in Pasco
County, and 26 of them occur within at least one of the biodiversity hot spots. Hot spots around
riverine systems had the highest species diversity. The Assessment also labeled what type of
habitats host the highest number of species. Those habitats were sand pine scrub, sandhill,
coastal strand, hardwood swamp, bottom-land hardwood, and xeric oak scrub (Pasco County
2002). Hydrology research was conducted using the Water Management District’s hydrology
database. The Assessment includes information regarding Pasco County’s rivers, streams, and
tributaries. Data for identified public and conservation lands were also used. Lands that had been
acquired by a fee were added to the database as well as “lands held by other state or federal
agencies, lands owned by Pasco County, lands managed by the Florida Natural Areas Inventory
or other private conservation agencies, or public municipalities that owned property associated
with well-fields”(Pasco County 2002, 13). As of 2002, not all these lands were being conserved,
however their current usage aligned with the overall conservation strategy for regional wildlife
linkages. Another part of the research was to review historical land use, and that data was done
through GIS. By examining the historical lands of Pasco County historic ecological communities

were revealed.
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Figure 1: "Hotspots of Biological Diversity" were included in the FWC Species Richness Gap
Analysis — Pasco County
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Figure 2: Map of Public Lands - Pasco County and Florida Natural Area Inventory
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Once all the research pertaining to the wildlife linkages was reviewed, the field work
began. Numerous field investigations were conducted. The data underwent extensive Quality
Assurance and Quality Control reviews withing certain agencies (Pasco County 2002). The
fieldwork contributed to the county’s knowledge of the natural systems in Pasco County and, in
general, supported the mapping efforts of the Water Management District and the Florida Fish
and Wildlife Conservation Commission. Another form of field work was helicopter overflight.
The information gathered during the helicopter overflight was utilized to improve the accuracy
of proposed habitat linkages maps and to suggest protective measures to be included in future
ordinances.

After the field work was conducted, the Assessment reflects on the data analysis portion.
The objective was to pinpoint corridors or linkages that could sustain a connected network of
wildlife habitats between currently established public lands. Conserving these areas would
provide a foundation for implementing a comprehensive program aimed at protecting habitats
(Pasco County 2002). Establishing these linkages was important because they can serve as
habitats, linkages for movement with home ranges, local movement, linkages for dispersal, and

linkages for long-distance range shifts (seasonal migration) (Noss and Cooperrider 1994).

Ecological Planning Units
By using the data provided by the Florida Fish and Wildlife Conservation Commission

on biodiversity hot-spots, Pasco County revealed that areas that were examined provided habitats
for more than seven of the focal species. Around 35% of Pasco County's land area comprises
habitats for seven or more of the focal species. “These areas were determined to represent the
high value biodiversity areas in the County. These areas may not represent all significant wildlife
habitats in the County because of the resolution of the underlying data from satellite imagery, the
large scale of the analysis (the entire state of Florida) by the FFWCC, and potential
misidentification of some habitat types by satellite imagery interpretation software” (Pasco
County 2002, 22—-23). Nonetheless, the gathering of diverse species in the regions where habitats
for seven or more focal species are located provides the most relevant biodiversity index for
analyzing regional wildlife connections county-wide. Upon reviewing the aerial imagery and
data, the preliminary linkages' boundaries were determined by the limits of public lands, natural

vegetation communities that adjoin public lands, and natural and man-made habitats, such as
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pastures, situated in high biodiversity areas. Afterwards, the initial linkages were assessed for
possible connections to natural areas and wildlife corridors beyond Pasco County lines. The
methods employed to identify high biodiversity areas were also utilized to establish possible
wildlife linkages outside Pasco County. The wildlife habitat linkages were finalized by
incorporating recent changes in development patterns within Pasco County. Using notes and data
provided by the helicopter overflight and aerial photography, the boundaries of the wildlife
habitat linkages were adjusted to exclude newly developed regions. These exclusions mainly
comprised extensive development projects and did not incorporate agricultural areas or low-
density residential development where natural habitats were transformed (Pasco County 2002).

The Assessment also states that major roads tend to cross through areas that have been
identified as wildlife linkages. The roadways can minimize connectivity and degrade long-term
management of wildlife. The Assessment does not state any interventions used to manage
roadway infrastructure; however, the implementation of underpasses has been a common method
to protect wildlife as well as humans from unwanted vehicular-species interactions. Lastly, gaps
between public lands and wetland corridors that connect them were evaluated to determine
critical connections between regional linkages. These critical linkages would be prioritized for
conservation through acquisition, mitigation, land use restrictions, and easements and would
constitute the fundamental framework for more comprehensive planning units (Pasco County
2002).
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Objectives For Conservation Based on the Assessment
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Figure 3: Map of Critical Linkages, EPU’s and the Agricultural Reserve - Glatting Jackson

Section three of the Assessment states the objective for conservation of wildlife habitat
with the critical linkages, ecological planning units, and the AG reserve. The AG Reserve lands,
Ecological Planning Units, and critical linkages cover a considerable portion of Pasco County.
To implement a conservation plan in these areas, a diverse range of land-use strategies must be
utilized. In this portion of the Assessment, it states one outcome from the study discussed above;
Pasco County should leverage state and federal funds and use them towards their own funding
plan for land acquisition (Pasco County 2002). As of 2023 Pasco County has its own land
selection committee. It is a committee designated by the Board of County Commissioners. They
meet once a month. Within this committee, properties are nominated for land acquisition, or they
are presented through Pasco County’s Environmental Lands Program. Once nominated, it goes to
the Environmental Lands Selection Committee. The Assessment states that constructing a county

fund for land acquisition should be the only option included in the plan for comprehensive
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wildlife protection (Pasco County 2002). The Assessment also lists other options that should be
explored. Those options include “density bonuses and land-use restrictions for conservation of
unique habitats; large scale planning efforts (i.e. sector plans) that allow conservation of wildlife
habitat and clustering of development; transfer of development rights and other developer
incentives for protection of wildlife habitat; rural and family lands protection act grants for Ag
Reserve lands; and partnerships with other agencies and municipalities to achieve overall goals
for regional wildlife protection (Pasco County 2002). The Assessment states the objectives listed
above should be used to guide future Comprehensive Plans and Land Development Codes.

In regard to critical wildlife linkages, the Assessment says one goal should be to conserve
all of the area in the linkages with a suitable natural resource or a conservation land use and
management plan. Another component highlighted is minimizing the number of roadways within
these linkages, aiming for the elimination of roadways from critical wildlife passages. In cases
where crossing the road is unavoidable, understanding placement and design of underpasses,
wildlife crossing, and other implementations should be taken into consideration for wildlife
safety. Data in the Assessment states that the linkages follow waterways or wetland systems.
Understanding wetland regulations and floodplain protections may be important for the
conservation of these corridors. Other measures for protecting these passages include incentives
for private landowners and building onto local, state, and federal policies. The Assessment also
states that “Measures to protect and maintain the natural vegetation communities, native wildlife,
and natural processes (fires, floods, etc.) should be evaluated for each linkage. Every possible
option for providing long-term protection of these linkages should be explored” (Pasco County
2002, 36). Long-term protection options would include conservation easements with current
landowners to allow continued use consistent with goals for protecting native wildlife;
acquisition; prioritizing the use of the linkages for wetland and upland mitigation; establishing
grants for wildlife habitat protection; requiring strict adherence to wetland, floodplain, and
protected species regulations; evaluating development proposals to ensure that they take location
and potential conservation of critical linkages into consideration; density transfers to other
development properties, and establishing land use, zoning and development restrictions (Pasco
County 2002). The Assessment then breaks down each linkage and reviews their specific
conservation priorities. Despite the age of the Assessment, many of the strategies and outcomes

outlined in it are still being implemented today. These critical linkages are not necessarily urban,
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but it is one practice that is being done for the protection of habitats. Due to the rapid
urbanization of the state of Florida, it is crucial to establish these linkages through grants, and
land acquisitions. It is critical that these species are allowed to thrive in their ecosystem without
human intervention. Numerous methods are being implemented to protect these species,
including the release of Florida's State Wildlife Action Plan by the Florida Fish and Wildlife
Conservation Commission, which includes a section on wildlife in urban and working lands. The
Assessment conducted in Pasco County was ahead of its time, and there were no other counties
that were simultaneously conducting such an extensive study. The implementation of wildlife
linkages is not only within Pasco County but has now become a state-wide effort to protect and

conserve the land and biodiversity of the Sunshine State.

The Florida Corridor Foundation: Story of M34
The Florida Corridor Foundation is

an organization striving for a statewide
ecological corridor. This concept is nothing
new to the state of Florida. For instance,
Pasco County has its own ecological
corridors. The implementation of these
corridors is to address the problems of
habitat loss and fragmentation across
Florida. The first ecological network was

Figure 4: Photo of M34 - The Florida Wildlife ~ Proposed by Reed Noss in 1985. The
Corridor Foundation organization continues the work that

different scientists, conservation specialists, and other disciplines have worked on for decades.
The organization has protected 9.6 million acres, and 8.1 million acres are deemed opportunity
areas and do not have a conservation status yet. Overall, the foundation encompasses roughly
17.7 million acres. 7 million of the acres are part of working lands which are ranchlands or
timberlands. The foundation includes 4.2 million acres of federal land, 5.7 million acres of state
land, 518 thousand acres of county and city land, and 311 thousand acres of private land with
permanent conservation status. The corridors serve as crucial habitats and connectivity for 131

species of Florida's wildlife and 567 at-risk plant species. The implementation of these corridors
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provides safety for a plethora of threatened and endangered species (Florida Wildlife Corridor
Foundation). These corridors are used by a wide array of species from the American alligator to
the Florida grasshopper.

Wade Ulrey from the University of Kentucky, and Joe Guthrie trapped a two and half
year-old black bear in October of 2009. The bear was exploring food-rich patches. At this time,
they knew very little about the bear, and caught him by following his tracks in the sand of the
fire lanes. The University of Kentucky initially conducted research on how a small group of
black bears could survive in an environment mostly controlled by humans. The landscape was
home to many ranches and lowland forests. Between the forests, grasslands thrived as pastures,
cropland, and citrus groves. Throughout these lands there were roads, and the most development
occurred along U.S. highway 27. “The rest of Florida’s black bear populations exist on large,
contiguous blocks of public land, such as Ocala National Forest or in the Big Cypress region of
south Florida. Like the Highlands/Glades bears, the seven different populations are mostly
separate from one another due to past human persecution and habitat changes” (Guthrie n.d.).
M34 was tracked using GPS collars. The data showed the M34 stayed close to the site where he
was captured for the first eight months. In May 2010, M34 exited the Sebring and Avon Park Air
Force Range area in search of a mate. M34 traveled for two months, and the trackers noticed that
M34 would use incredible movement and instinct to survive this trek, due to how fragile the
connectedness of the habitats was (Guthrie n.d.). M34 continued to travel crossing roadways
when it was dark. Trackers noticed that M34 would stop and wait at certain areas for the cover of
the night to allow him to cross busy toll roads. Once at his location, he was met with the
company of female bears.

As of July 2010, the collar had reached capacity. M34 traveled around 500 miles in eight
weeks. When unveiling the Florida Wildlife Corridor vision Carlton Ward and Tom Hoctor used
M34 as evidence. “Our findings from the M34 data and other bears suggested that the
Highlands/Glades black bear represents an ecological microcosm of the entire Florida peninsula.
It has a solid toehold in several key areas, just like our large public conservation lands. To
survive, the black bear must be able to move between its strongholds” (Guthrie n.d.). M34 is just
one example of the importance of these ecological corridors and how they are crucial for these
species’ livelihood and the protection of the ecosystem. The work being done by the Florida

Wildlife Corridor Foundation is incredible. Collaborating with professionals from diverse fields
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leads to the generation of novel ideas and enables a broader audience to be reached. The
organization has also implemented under-crossings for wildlife to avoid development. These
examples highlight the significance of such initiatives and demonstrate how other regions can
benefit from the research and implementation process to safeguard the stunning habitats and

species of our planet.

M34 Travel Area
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Figure 5: M34 Travel Area - The Florida Wildlife Corridor Foundation

Florida State Wildlife Action Plan
In 2019 the Florida Fish and Wildlife Conservation Commission released its State

Wildlife Action Plan. Florida is experiencing a great amount of environmental work such as
working with growth predictions, vegetation maps, green infrastructure, managing sea level rise,
various climate change planning, species, and habitat protection data and plans. Due to the
abundant wildlife, coastal locations, beautiful, natural landscapes, and current plans and
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programs, Florida is evidently a top choice for conducting environmental-related research. “The
conservation community in Florida has invested in generating an incredible amount of robust
natural resource-related data” (FWC 2019, 7). With great amounts of information come fantastic
benefits; however, it can lead to confusion or competition instead of collaboration. The FWC
states that it is crucial to “optimize our resources and leverage partnerships” (FWC 2019, 7). The
Action Plan serves as a platform for cooperative conservation efforts on critical issues
throughout the state.

The original Action Plan was released in 2005 and adjusted in 2012. In 2019, the FWC
published a revised edition that was designed to be more concise, accessible, and informative to
the broader Florida conservation community (FWC 2019). Enhancements in the new plan
compared to previous versions involve enhanced mapping and the adoption of a land
classification system that is highly adaptable. This hybrid classification system incorporates
preexisting categories and is designed to accommodate future modifications and expansions in a
scalable manner. The updated classification system applies a unified land cover standard for
similar models, making it more accessible to comprehend and convey (FWC 2019). The
effective and sustainable conservation of Florida’s natural resources demands collaborative
efforts from the FWC and numerous partners in various agencies, organizations, businesses, as
well as individuals in the public and private sectors (FWC 2019). The current Action Plan aims
to “integrate and enhance” prior programs and projects to establish and tackle critical
conservation needs. The fate of Florida's wildlife and natural resources hinges on the capacity to
unite and collaborate in a way that promotes a collective vision and a sense of ownership for the
rewards that result from successful conservation efforts (FWC 2019).

The Action Plan of 2019 features a chapter titled Wildlife in Urban and Working Lands.
This chapter addresses species of greatest conservation need, or SGCN, that are found within
human landscapes. These species can be found in urban areas as well as working lands such as
ranches, groves, and farms. The chapter focuses on challenges and opportunities relating to
SGCNs in a human-altered environment (FWC 2019).

Wildlife in Urban and Working Lands
The entire Action Plan was formulated with an ecosystem approach. As such, the Action

Plan focuses on a particular ecosystem and addresses the species’ needs within that ecosystem.

For instance, this chapter focuses on species with the greatest conservation needs within the
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urban or working land ecosystem. In Chapter 2, “Florida’s Ecosystems,” the urban and working
land ecosystem is labeled as a threat. The label was assigned as a consequence of the influence
that humans have had on the native wildlife of Florida and the habitats in which they reside.
Although these ecosystems may be labeled as a “threat,” many urban and working lands provide
benefits to species. These ecosystems can be used by species for breeding, foraging, and
sheltering purposes. Urban and working lands additionally “provide key linkages and corridors
between natural habitats” (FWC 2019, 119).

Four overall land cover types were selected in Chapter 3. The first land cover type
profiled was Agriculture (1833) which includes cropland/pasture, field crops, improved pasture,
orchards/groves, tree nurseries, vineyards, and specialty farms. The second land cover type
examined was Forestry (18333) which includes hardwood plantations and coniferous plantations.
The third and fourth were more urbanized landscapes, those being Low Intensity (1821) and
High Intensity (1822). Chapter 3 is broken down into two sections. The first section is the Urban
Areas Profile Map which includes information on how species utilize urban areas, information
on the role the FWC plays within the urban ecosystem, the challenges and opportunities related
to the urban ecosystem, and a list of the urban species of great conservation need. The second
section contains the same mapping as the first section, although the information pertains to the
ecosystems of the working land (FWC 2019).

Urban and Working Lands Challenges and Opportunities
Human activities have resulted in the disturbance of both the natural substrates and native

plant communities. Although patches of native vegetation may persist along the periphery of
some of these regions, they have frequently been modified by the introduction of weedy or non-
native species (FWC 2019). As a result of the loss of natural substrates and native vegetation,
programs and organizations are implementing native vegetation into their projects. Examples of
this include Pasco County, establishing it as a requirement for developments, and Raymond
Jungles, a landscape architecture firm located in Miami that strives to bring the original plantings
back to the area and conserve Florida’s natural beauty. An opportunity is that both ecosystems
have the potential to offer an additional habitat for certain species through the urban and working
lands. The secondary habitats “‘can provide benefits to humans and wildlife and can contribute to

a network of continuous habitat” (FWC 2019, 120). Local, state, federal, non-government, and
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private partners work alongside the FWC to provide technical assistance, conduct research, and

increase education and awareness of proposed conservation opportunities within urban and

working land ecosystems.

A Profile of Wildlife in Urban Areas
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Figure 6: Land Cover Classes for
Florida’s Urban Areas - FWC

Urban regions
comprise a combination
of constructed
infrastructure,
vegetation, and bodies
of water. “The Florida
Land Cover
Classification System
defines urban areas as
those occupied by man-
made structures
including cities, towns,
villages, and strip
developments along
highways. Low-intensity
urban is defined as

residential areas with less than two dwelling units per acre, and high-intensity urban includes

residential areas with more than two dwellings per acre as well as commercial, industrial, and

institutional areas” (FWC 2019, 122). Species that are found in these urbanized areas include

raccoons, white-tailed deer, ruby-throated hummingbirds, butterflies, and the Virginia opossum.

The FWC labels the species above as wildlife that classify urbanized areas as essential habitats.

The FWC’s list on SGCN has adapted to use both levels of density habitats. For low-density,

some of the species include the gopher tortoise and the white ibis. Wildlife that uses high-density

habitats includes the least tern, Florida burrowing owl, and the Florida bonneted bat. Additional

Species of Greatest Conservation Need, such as the Florida panther, employ urban areas as

passageways to traverse from one natural location to another (FWC 2019). The Florida panther
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serves as a notable instance of an animal that depends on corridor connections and the
safeguarding of habitats within urban or working ecosystems. Chapter 3 continues by
highlighting examples of Species of Greatest Conservation Need. The examples on the next page
highlight particular SGCN located within urban and working lands, and what challenges and

opportunities are associated with them.

Species of Greatest Conservation Need Examples
Panama City Crayfish (Procambarus econfinae

The first species discussed in the chapter is the
Panama City Crayfish. This species “is a small
freshwater crustacean found only in a small portion of
Bay County” (FWC 2019, 122) which is located in the
panhandle of Florida. These tiny crustaceans lived in a
historical habitat called the wet pine flat woods. Due to
urbanization, these crayfish live in human-altered

environments such as pine plantations and roadside

" Figure 7: PCCréyfish — Raybuck & FwC ~ ditches. The FWC is working alongside stakeholders to
implement the Panama City Crayfish Management Plan. The objective of the plan is to enhance
the condition of the crustacean. The FWC is working to establish mitigation sites that are owned
by FWC “partners, including the Bay County Conservancy, and private industry landowners”
(FWC 2019, 122). An effort being done by the FWC is to remove woody vegetation to “allow
for translocation of Panama City Crayfish away from sites impacted by development” (FWC
2019, 122). The Panama City Crayfish presently depend on human-modified landscapes, but the
ultimate goal is to implement conservation measures that concentrate on reinstating the species

within their native communities.
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Least Tern (Sternula antillarum)

According to the FWC, the Least Tern is a
A species that lives in high-density areas. This species of
§,1-“ 5 bird breeds in coastal areas and some interior counties
- & during the summer months (FWC 2019). The Least Tern

is registered as a state-threatened species. They are

labeled as threatened due to the areas in which the birds

Figure 8: Least Tern - FWC
nest. Least Tern’s nest in sandy beaches by creating a shallow indentation in the sand. Due to

urbanization and the development of beach-front properties, least terns are relying on gravel
rooftops for nesting. Nearly 80% of Florida’s least terns now rely on the roofs for nesting (FWC
2019). The roofs that these birds’ nest on may lack protection for the chick. Roofs that lack a
covered downspout or raise edge to present a risk to the chick and may able them to fall off the
roof. The public’s reactions to the birds fluctuate. While some property owners are accepting of
these creatures nesting on their roofs, many other people consider the birds and their nesting
process a nuisance. The FWC highlights the work done by the Florida Shorebird Alliance. The
Florida Shorebird Alliance is a group that is comprised of seabird and shorebird conservation
groups from across Florida. The Florida Shorebird Alliance works alongside property owners to
implement fencing. The alliance will help install and maintain the fencing for the protection of
the chicks and the least tern’s nest. The FWC states that one challenge that remains is the
conversion of roofs. People may change the material used on the roof from gravel to another
material that may be considered more modern or economical (FWC 2019).
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Florida Burrowing Owl (Athene cunicularia floridana)

Another species listed as a state-threatened
species is the Florida Burrowing Owl. The Florida
Burrowing Owl was put in the spotlight when Floridian
author Carl Hiaasen released a book titled “Hoot.”

'he “Hoot” is a realistic fiction novel released in 2002. The
novel follows a boy named Roy and his two friends as
# they make efforts to stop the construction of a
development that would destroy the habitat in which

these birds burrowed. The novel was later released as a

movie in 2006. The book and movie sparked my interest
in questions answered within this report. These species of owls tend to reside in the peninsula of
Florida, however, the FWC stated that isolated pairs or colonies have been found in the
panhandle as well. Historically the owls resided in prairies within central Florida. Due to
disappearing habitats, the owl population has declined in native areas (FWC 2019). In southern
Florida, owl populations have increased due to agricultural fields, golf courses, vacant lots,
airports, and residential yards. The FWC works alongside the public and its partners to
implement efforts to improve the burrowing owl population within urban areas. The efforts being
done include implementing artificial or starter burrows, convincing the public to reduce the use
of pesticides, installing perches near the location of burrows to limit human disturbance,
reporting harassment of the owls and their nest, and maintaining low, open habitat around the
location in which the owls burrow (FWC 2019).

Native Bees

The activities conducted by humans can
negatively impact the habitat where native pollinators are
found. Positive practice is promoting developments and

landscapers to use native vegetation and native flowering

plants to provide sites for nesting and pollinating.

Encouraging the public to reduce their use of pesticides

Figure 10: Native Bees - FWC
is crucial, and doing so can have a positive impact on the native pollinators in urban regions. The
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state of Florida is home to over 300 species of native bees. Certain species can be found in
certain areas. For instance, the southeastern ashmeadiella bee (Ashmeadiella floridana) is located
near sandhill habitats. The FWC encourages developments near these types of habitats to include
been established in Florida to conserve natural vegetation and bolster the population of

pollinators.

FWC'’s Role in Urban Areas
The next section of the Urban Areas Profile Map focuses on the role of the FWC and the

initiatives within urban ecosystems. The “FWC dedicates staff and funding to address or
minimize negative human-wildlife interactions and encourages fish and wildlife conservation in
urban areas” (FWC 2019). The organization provides information and help to individuals who
are experiencing wildlife conflict. The FWC also hosts public access improvement projects.
These projects are put in place to increase the accessibility of natural areas, with a primary focus
on the natural areas located near urban areas. The FWC also works with partners to minimize the
effects of non-native species. The optimal approach is prevention, which necessitates the
establishment of guidelines and protocols for non-native species that jeopardize the state's
ecology, economy, or human health and safety. If prevention measures fail, early detection and
prompt response are vital tools that can be facilitated by education and outreach (FWC 2019). An
example provided by the FWC was the 888-1IVEGOT-1 hotline. This hotline is in place to
educate the public and provide tips. The hotline also provides professionals with information on
the species, and on new and emerging issues. The FWC is responsible for drafting and enforcing
regulations related to the list of state species. A tactic employed by the FWC is development
project review. The FWC reviews proposed development plans and provides the developers with
information regarding impacts related to wildlife and land use permits. “FWC also conducts
public access improvement projects to increase the accessibility of natural areas, especially near
urban areas where access to nature may be otherwise limited.” Conservation engagement
programs such as Backyards and Beyond aim to connect people with native plants and animals
(FWC 2019). The Backyards and Beyond program allow participants to send in their
observations to the FWC to provide their biologists with information on species throughout the

entire state. The implementation of these programs is crucial for establishing a conservation
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culture among the public as well as educating individuals on the species they will be living

amongst.

Challenges and Opportunities of the Urban Ecosystem
Urbanized ecosystems present a different set of challenges as well as opportunities. These

challenges and opportunities tend to take place more in natural areas. The FWC stated that due to
these areas being more natural the actions discussed in previous chapters may not be relevant to a
human-altered ecosystem. Chapter 3 highlights many opportunities that could be used to enhance
urban areas and how they play a role in the species of greatest conservation need. “Everyone can
play a role — private citizens, local and county governments, non-governmental organizations,
state and federal agencies, and businesses” (FWC 2019, 124). Chapter 3 breaks down challenges
presented in human-altered environments and their opportunities. The first challenge is the
alteration, conversion, and fragmentation of habitats.

“If development continues at its current rate, more than a third of Florida’s land area will
be developed by 2070” (FWC 2019, 124). Across the United States, when a development is
being constructed, much (if not all) of the native vegetation is removed There are organizations
and guidelines in place at different levels to combat the removal of such vegetation; however, it
is not a statewide or federal requirement. The removal of this native vegetation alters the original
habitat. Not only does this affect the habitats and the species who call it home, but it affects the
movement of wildlife from urban areas to non-urbanized areas (FWC 2019). Not only human
development but climate change and rising sea levels are expected to heighten the fragmentation
of viable wildlife habitats in the future. Another component of fragmentation in urban areas is
transportation infrastructure. When habitats become fragmented, it limits the movement of
individual species between populations. Fragmentation can cause a population decrease;
however, in severe cases, it can halt populations altogether. Other effects on wildlife caused by
fragmentation include health effects on wildlife populations, such as reduced genetic diversity,
inbreeding, and even the extinction of a population.

In response to fragmentation, land use planning practices are critical. Incorporating
proper land use planning practices does not only benefit wildlife, it is important for human
quality of life, supporting tourism - especially ecotourism, and reducing the conflict between

development and conservation (FWC 2019). Efforts in planning can concentrate on decreasing
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impervious surfaces, integrating green spaces, and recognizing and safeguarding greenways and
wildlife corridors. These practices can offer advantages for both wildlife and humans in and
around urban areas. The demand for water is also an issue for Florida. There are various
possibilities for decreasing demand, such as the installation of water-efficient appliances and
fixtures, reducing the requirements for landscape irrigation, and adopting green infrastructure to
tackle challenges related to storm-water management.

The next set of challenges discussed in the chapter is human-wildlife conflict. What is
human-wildlife conflict? “Human-wildlife conflict is when encounters between humans and
wildlife lead to negative results, such as loss of property, livelihoods, and even life” (WWF n.d.).
The FWC states that this also includes human interactions with pets and livestock. The process
of urban sprawl and urbanization leads to habitat fragmentation which increases human-wildlife
conflict. For many individuals, witnessing wildlife can be an exhilarating experience. However,
if wildlife causes harm or invades living spaces, that excitement can transform into annoyance or
anxiety (FWC 2019). Human-altered ecosystems can have a high volume of food sources for
certain species, such as garbage, bird feeders, and pet food. With the high quantity of food
sources, human-wildlife conflicts will increase within urban environments. Certain wildlife has
learned to become dependent on human food sources, and this can cause conflicts with humans,
pets, and livestock. The FWC highlights the example of the Florida sandhill crane, which will
damage window screens and vehicles when feeding these species intentionally or
unintentionally. The FWC released a plan titled the Agency Strategic Plan. The plan states that
over the next five to ten years the FWC will continue to support and appreciate wildlife while
minimizing the negative impacts that can be associated with wildlife (FWC 2019). The FWC
also has sources provided for individuals who are interested in learning about opportunities and
who may need answers regarding the human-wildlife conflict. A lack of public education on
wildlife or the environment we live in is very common. As an example, when people come
across a snake, such as a black rat snake, they may impulsively kill it without correctly
identifying the species. The snake might not have posed any danger and may play a significant
role in the ecosystem. Black rat snakes’ control local vermin populations and are not venomous.
This is merely an instance of undesirable conflict between humans and wildlife.

Another challenge discussed in Chapter 3 includes the wildland-urban interface. “The

wildland-urban interface (WUI) occurs where developed areas share a boundary or intermix with

45



natural areas” (FWC 2019, 127). These boundary areas may be beautiful, but there is a chance of
interactions between humans and species increase. Many of the SGCNs reside in areas that are
fire-dependent habitats. A fire-dependent habitat is a habitat that requires frequent use of
prescribed burns in order to control and maintain the quality as well as reduce the chance of
wildfires. The development of houses, schools, roads and more in close proximity to fire-
dependent habitats can limit the ability to conduct controlled burns and limit the habitat provided
for the species who call this habitat home. The inability to conduct these burns can result in
bigger wildfires, the creation of public safety risks, and causing the adjacent habitats to become
sustainable for species and humans. Opportunities regarding the wildland-urban interface include
proper landscape practices to reduce the chance of wildfires. Developers alongside homeowners
can design, construct, and maintain properties in a way to reduce fire impacts (FWC 2019).
There are various local, state, federal, and non-governmental groups available to support
homeowners in establishing a Firewise® property and community. Another source of
information is the Florida Forest Service. They provide information regarding proper practices to
reduce wildfires. The plan also states practices Firewise® recommends. The practices include
removing vines and shrubs limiting the fire’s verticality, acquiring less-flammable plants in
landscaping, removing groups of plants away from the home, and keeping propane gas tanks at
least 50 feet away from structures. Engaging in these practices will limit the possibility of
wildfires, as well as keep the SGCN habitats untampered with (FWC 2019).

The last challenge discussed regarding the urban profile map is about urban dwellers. The
interest in nature is declining overall. This is because there are fewer people working and
recreating outdoors. It is crucial that there is a change or shift within conservation culture.
Understanding and maintaining wildlife not only benefits the species and their environment but
also benefits the economy. The FWC is dedicated to introducing innovative methods for
teachers, youth, adults, and families to discover the diverse fish and wildlife resources of Florida.
Promoting educational opportunities for individuals is crucial because these programs showcase
to the public their role in conservation and enhancement. Incorporating these programs teaches
individuals about their environment, strives to have individuals make informed choices regarding
nature, and exposes individuals to what else is living alongside them. There are recreational
learning opportunities such as the Great Florida Birding and Wildlife Trail. This trail offers over

500 sites to examine Floridian wildlife. Other programs are in place to provide educational
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services such as Wings Over Florida, which is a program that organizes bird and butterfly field
trips. They have a technique where they provide a life list. This list will name species and
individuals can check them off once they have observed them. Another example provided by the
FWC is the Florida Youth Conservation Centers Network. The center provides summer camps
across Florida, “as well as boating, fishing, and wildlife-related activities year-round” (FWC
2019, 128). The development and improvement of a conservation culture are critical to the well-
being of our ecosystems. Collaborating with partners who share an interest in nature and its
beauty can aid in establishing appropriate planning practices and guidelines to protect habitats
and their species. The final portion of the Urban Profile Map provided in Chapter 3 of the Action

Plan contains a list of the Species of Greatest Conservation Need. The list is provided below.
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FWC Species of Greatest Conservation Need Table

Mammals: Birds: Reptiles: Invertebrates:
Eastern Chipmunk Eastern Box Turtle
Eastern Indigo Snake Panama City Crayfish
) ) Eastern Smooth Earthsnake | Southeastern Ashmeadiella
Chimney Swift )
(Highlands County) Bee

Florida Brown Snake (Lower

Common Ground-Dove Keys Population)

Common Nighthawk Florida Sand Skink

Southen Pocket Gopher

Gopher Tortoise

Florida Scrub-Jay Key Ringneck Snake

SO R PR

Rim Rock Crowned Snake

Short-tailed Snake

Southern Hognose Snake

Limpkin

Little Blue Heron
Loggerhead Shrike
Mottled Duck

Osprey (Monroe County)

Peregrine Falcon

SGCN Key:

el [ s |

. Least Concern
Roseate Tern —————

Snowy Egret

Federally-Designated

Threatened

White Ibis Vulnerable
Wood Stork

Table 1: FWC Species of Greatest Conservation Need
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In summary, the Action Plan developed by the FWC serves as an excellent model of the
extensive information required in wildlife plans. Other regions should recognize the significance
of interdisciplinary collaboration in crafting a plan to conserve and safeguard our valuable
species and natural resources. The plan is particularly effective in outlining the obstacles and
prospects within the urban ecosystem, as well as illustrating how educating and engaging the
public can be an advantage for all parties involved. The interviews carried out reveal common
themes and offer supplementary insights and investigations on the measures taken to conserve
habitats for urban species in the state of Florida (FWC 2019).

The Follow-Up Interviews
After analyzing the Pasco County Assessment and the FWC Action Plan to identify what

practices and methods for the conservation of urban wildlife species. | conducted ten interviews
with individuals from various fields, such as landscape architecture, protection and sustainability
management, restoration ecology and conservation biology, urban and transportation planning,
academia, and natural resource conservation. | presented the interviewees with a series of
questions pertaining to their specific fields as well as some overall observations. The themes
presented throughout the plans as well as the interviews include land management,
infrastructural improvements, implementations including critical wildlife linkages. In addition,
there were similarities in what professionals identified, what the plans were aiming to achieve,
and what professionals identified as what plans should aim to do for the conservation as well as

their goals, and conservation culture.

Description of the Issue
The literature, the evaluation of the plans as well as the interviews all make it clear that

uncontrolled urban growth and its determinantal consequences are not just a problem in Florida
but an issue all over the world. The World Wildlife Foundation (WWF) released its “Living
Planet Report” in 2022. Within the report, there is a chapter titled “The Global Double
Emergency.” The world as a whole is not only experiencing a climate issue, but it is also
experiencing a biodiversity crisis. It has been described by the WWF as “two sides of the same
coin, driven by the unsustainable use of our planet’s resources” (WWF 2022, 9).

In order to understand that these issues are interrelated | asked my interviewees what they

anticipated as being the future of habitats and species as the world continues to grow and what
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this change could look like within our cities. Most interviewees reiterated the detrimental effects
of rapid urbanization, as illustrated by Jeff Steen’s response below. Jeff is a landscape architect

working in Miami for Raymond Jungles Inc. and has extensive knowledge of Florida wildlife.

What | see is we're going to continue to decimate populations and species unless we wake up and
do something about it and start to understand the important roles that all these species, insects,
flora, fauna, whatever it be plays in our day to day lives. What | hope happens, though, is, as we do
develop, that we consider them, the flora or fauna just as important as the humans.?

The WWEF released alarming figures regarding the decline of biodiversity, revealing that
North America has witnessed a 33% loss since 1970. However, due to research and policies, the
continent's biodiversity has started to stabilize. The WWF cautions that climate change could
reverse this trend. In comparison, other continents have suffered more severe biodiversity losses,
such as South America, which experienced a 94% decline in biodiversity since 1970, and Africa,
which saw a 65% decline. Habitat destruction has been a major contributor to this loss of
biodiversity (WWF 2021). Lindsay Stevens, the Director of Protection and Sustainable

Communities in Florida for The Nature Conservancy stated.

Climate change is the existential threat, | think nobody is talking about it enough. Part of that is just
because it's so big. It's just so big, that it's overwhelming, and so it's easier to just not talk about it
and to worry about what's right in front of us. The biggest threat in Florida, at least, and | think it's
like this around the world, is climate change. Then it's just habitat loss, expanding urban footprint.?

Just like the WWF stated, both issues are intertwined, like a double-sided coin. Keith Bowers
founder of Biohabitats, an organization that engages in conservation and protection work
throughout the United States stated.

If you aren't protecting, conserving, and restoring wild-land areas that have minimal impact by
people; that provide a core habitat, within corridors in between habitats, then you could do all the
work in the world to try to protect or restore urban species, but it won't do any good. Because you
have to have sort of that nexus to wildlands to support species as a whole. All the biodiversity is
interconnected. If all we're trying to do is protect or restore urban habitat, then we're really missing
the boat. You've got to have these core areas, these refuges that are, you know, 1000’s, if not 10’s
of 1000’s of acres in size, and corridors that connect these refuges in order to sustain any type of
habitat, whether it's urban or non-urban...If anybody tells you their project are complete successes
they are probably a liar, because all projects have challenges associated with them, especially in
urban environments. All projects are susceptible to urban impacts that maybe were anticipated or
most likely not anticipated. There are certain influences outside the site that whoever is doing that

! Steen, Jeff. By Author. Recorded. Zoom. February 1%, 2023.
2 Stevens, Lindsay. By Author. Recorded. Zoom. February 7™, 2023.
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work doesn’t have control over. So, all those things come into play. | would say, yes, there are
projects where we’ve worked in urban environments where over time they’ve been neglected, or
they’'ve been impacted by encroaching development. There are all kinds of impacts that happen in
an urban environment that are unintentional, but sometimes unavoidable in the long run.3

When asked what environmental issues regarding species do you wish were discussed more, he
had this to say:

The fact that we're losing species, number one. So, for me, | think a lot of scientists would argue
that the biodiversity crisis that we're experiencing now is worse than climate change. Even if we
took climate change out of the mix, because of habitat destruction, because of pollution, because of
invasive species, that have nothing to do with climate change, we are still experiencing this sixth
great extinction of biodiversity. Unlike climate change, we have a chance to reverse, or at least
slow down and potentially reverse the change in the climate.*

While the world is grappling with global issues such as climate change and biodiversity loss,

what specific challenges is Florida facing?

Florida is experiencing many threats to conservation. Those threats include habitat loss,
development pressures, climate change, altered processes, invasive species, and hydro-logic
disturbances (LandScope America n.d.).The first major issue affecting Florida and all its’
wildlife is the encroaching development pressures. The previous plans discussed the issues of
fragmentation. Melissa Charbonneau, the Natural Resource Conservation Division Manager for
Pasco County has this to say regarding animal and vehicular interactions in the county.

We do see a significant number of car crashes or wildlife kills from just the congestion, and how
much this county has grown. So, deer, sandhill cranes, some of those types of species end up
being roadkill due to the county’s congestion.®

Many species’ habitats are intersected by highways and roads. Wildlife will cross these
roads in search of food, shelter, or mates. The FWC reported that “vehicle collisions are
responsible for 90% of the known bear deaths” (FWC n.d.). Bears tend to be most active during
low-light periods at dawn and dusk, which contributes to a higher risk of vehicle collisions. The
rise in wildlife fatalities caused by vehicles can be attributed to multiple factors, including
increased human development and population growth, which in turn leads to greater traffic

volumes. The increase in wildlife population is also considered a factor. The construction of

3 Bowers, Keith. By Author. Recorded. Zoom. February 6%, 2023.
4 Bowers, Keith. By Author. Recorded. Zoom. February 6%, 2023.
5 Charbonneau, Melissa. By Author. Recorded. Zoom. February 14", 2023.
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transportation infrastructure also fragments habitats, exacerbating the issue (FWC n.d.). Later in
the report, |1 will discuss planning strategies that have been researched and implemented in
Florida as a means of mitigating conflicts between vehicles and animals.

Another issue Florida is grappling with is the problem of altered processes. When
interviewing Kansas State’s Associate Dean of the College of Architecture, Planning and Design,
Katie Kingery-Paige reflected on a student who conducted research that was based in Kansas;

however, this information is also applicable to Florida.

| had a chance to interview a Ph.D. student in entomology a couple of years ago, for my project
related to grasslands. She helped me to understand the nature of her research, which is around
different ways of burning the prairie. She researches something called a patch-burn-grazing
regime. What that means is instead of the entire area, whatever that is of a ranch or grassland,
instead of it being burned continuously across the whole thing uniformly, there is an intentional
approach to actually leaving patches unburned, and it's a refuge for certain kinds of species.®

Within the state of Florida natural fire regimes have been altered. This is a result of
changes in land-use patterns. Historically, fires have been a critical factor in shaping the
landscape and natural communities of Florida. However, during the early 20th Century, fire
suppression became prevalent, leading to a buildup of fuel to unnatural levels. This, in turn,
resulted in the loss of habitat for many species and a decline in plant diversity (LandScope
America n.d.). Controlled burns have been utilized as a management practice in response to
altered processes, but this approach has also presented additional issues. Liability concerns have
arisen due to the association with development, and the practice is not being used as frequently
due to population growth. The lack of controlled burns in core areas of Florida has led to a
decline in ecological integrity, loss of certain wildlife species, changes in soil, and an increased
risk of catastrophic wildfires due to the accumulation of organic fuels (LandScope America n.d.).

Florida is dealing with habitat loss. The FWC also released a report titled “Florida 2060:
A Population Distribution Scenario for the State of Florida.” The FWC predicts that if the
population doubles during the next five decades “about 7 million additional acres of land -
equivalent to the state of Vermont - could be converted from rural and natural to urban uses
(FWC 2010, 2). This is roughly 3 million acres of existing farmland and 2.7 million acres of
native habitat that will be lost to roads, housing developments, and other amenities. The FWC

¢ Kingery-Paige, Katie. By Author. Recorded. Zoom. March 2", 2023.
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also reported that 1.6 million acres of woodland habitat may be lost, and this greatly affects other

habitats such as wetlands because wetlands will be left isolated and degraded over time.

1.9 million 2.3 million 200,000 300,000 700,000 200,000
acres acres acres acres acres acres

Figure 11: Wildlife 2060 — FWC

Certain species will be greatly affected over others, but hundreds of animals will be affected by
limited habitat space. For instance, the “Florida scrub-jays will shrink in number as their habitat
dwindles by 64 square miles - a landmass more than three times the size of the island of
Manhattan” (FWC 2010, 4). In response to habitat loss, there have been strategies implemented
for the protection of land, such as acquiring large parcels for conservation, implementing

conservation easements and tax incentives, and understanding large-scale land-use planning.

Land-Use/Land Management
Throughout the interviews | spoke with officials engaged in land management practices.

For instance, Pasco County has its own Environmental Lands Acquisition and Management
Program or the ELAMP. This program was created in July of 2004. “ELAMP is responsible for
purchasing environmentally sensitive lands throughout the County by either fee title or less-than-
fee methods” (Pasco County n.d.). Funds for acquiring land are provided through Pasco County’s
Penny for Pasco surtax. Other funds are through partnerships with the state and federal
governments. Approximately 6,255 acres have been acquired through fee-simple or less-than-fee
transactions since 2005 (Pasco County n.d.). ELAMP’s objectives include the protection of
natural communities and wetlands, providing connections to their natural linkage, conserving
wildlife populations, protecting natural resources, and expanding environmental education
opportunities.

The process conducted in Pasco County for the acquisition of conservation lands starts

with property nominations. A form is submitted nominating core areas. Once nominated the
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property form is reviewed by Pasco County staff where a narrative and map package are created.
Once the package is created, it is presented to Pasco County’s Environmental Lands Acquisition
Selection Committee or ELASC. At this stage, the nomination is either accepted, denied, or
tabled. ELASC meets bi-monthly. Once accepted ELASC conducts a scientific committee site
review, which then leads to the ELASC final meeting review. Once accepted the property is then
presented to the Board of County Commissioners and added to ELAMP’s Acquisition List. If
accepted, the property nomination will go into the acquisition process. The acquisition process
contains six steps. First, the appraisal(s) are obtained. Second, the Ownership and Encumbrance
Report is ordered. Third, the appraisal is reviewed, if needed. Next, a review is done by a
property team. Fifth, negotiations leading to a potential offer are conducted. Lastly, if the
acquisition is approved, it moves on to the sale and purchase contract which is presented to the
Board of County Commissioners. From this step, it is either accepted or denied. If accepted, it
will be set through the closing process which includes six steps. The first step in the closing
process is an environmental site assessment. The second step is a boundary survey. Third, the
legal documents are prepared. The fourth step is scheduling the closing date. Next, the funds are
requested from the county clerk, and the final step is recording the closing and deed. The overall
goal of ELAMP and their ownership over properties is to connect a mosaic of both terrestrial and
aquatic habitats and increase the viability of populations of a multitude of species of both flora
and fauna — including multiple listed species. Maintaining connectivity between habitats is
essential in conserving numerous ecosystem functions that have a positive impact on the
environment, economy, and our daily lives (Pasco County n.d.).

Another example of land use or protection of habitat is through conservation easements.
A conservation easement refers to a legally binding agreement between a landowner and a
conservation organization, either governmental or non-governmental. It is a voluntary agreement
that aims to maintain the use of the land for agricultural and open space purposes. The terms of
the agreement can be customized to meet the landowner's goals, and, in many cases, the
agreement is perpetual. The landowner sells their right to develop all or part of their property.
Once sold the land may not be used for agricultural or open space uses. Current uses, such as
residential, recreational, and agricultural uses may continue on the property. The purpose of the
easement is to safeguard specific attributes of the property, including wildlife habitat, open

space, forest management, or aesthetics (IFAS Extension - UF n.d.). Public agencies that are
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partners in conservation easements include the Department of Environmental Protection and
certain water management districts. Some of the non-governmental organizations that will
purchase an easement include The Land Trust Alliance and The Nature Conservancy. When
speaking to Lindsay Stevens of the Nature Conservancy, she informed me about a program
called Florida Forever.

The Florida Forever program was started in 2001. Since 2001 the state has purchased

902,011 acres of land. The Nature Conservancy is a critical partner with Florida Forever.

It's a state-level program, it's funded off the documentary Stamp Tax. So, every piece of property, if
you bought a house, or sold a house in Florida; the documentary Stamp Tax that's charged as part
of that land sale for recording the deed; a portion of that money gets pulled off and goes to the
state Florida Forever program to buy conservation and parkland. This process was developed
around 40 years ago, and now it gets refined, but it is still all high priority habitat divided into
different types. Big projects are also a part of the program. It is a willing seller program, however,
there have been projects on the list for twenty years now. You just have to chip away as
opportunities arise... It's thinking about sea-level rise models, thinking about climate change
migration, habitat migration, but another component is human migration, and how that’s going to
change growth and development in the state of Florida.”

Three billion dollars have been invested over the past decade dedicated to protecting and
restoring natural resources, wildlife, and habitats. Over the years, the Florida Forever Program
has faced challenges due to budget cuts and changing political priorities, but it remains a vital
tool for protecting Florida's natural and cultural heritage. The program has been renewed several
times by the Florida legislature, most recently in 2020, with a commitment to funding of $100
million per year for the next ten years. Projects are removed from the Florida Forever Priority
List when 90% or more of the acreage has been purchased by the state. For example, the

program removed Seven Runs Creek because this project was in its final phase.

7 Stevens, Lindsay. By Author. Recorded. Zoom. February 7™, 2023.
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Figure 12: FNAI, January 2021 land acquisition projects:

Increase the protection of Florida's biodiversity at the species, natural community, and landscape
levels; Protect, restore, and maintain the quality and natural functions of land, water, and wetland
systems of the state; Ensure that sufficient quantities of water are available to meet the current and
future needs of natural systems and the citizens of the state; Increase natural resource-based public
recreation or educational opportunities; Preserve significant archaeological or historic sites; and
Increase the protection of Florida's biodiversity at the species, natural community, and landscape
levels; Protect, restore, and maintain the quality and natural functions of land, water, and wetland
systems of the state; Ensure that sufficient quantities of water are available to meet the current and
future needs of natural systems and the citizens of the state; Increase natural resource-based public
recreation or educational opportunities; Preserve significant archaeological or historic sites; and

Increase the amount of forest land available for sustainable management of natural resources”
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(Division of State Lands 2021). These parcels are expected to have very low public use. The site
does feature 7.7 miles of recreational trails. The Office of Environmental Services of the Division
of State Lands will monitor the management of the parcels in compliance with the previous

conservation easement.

The program currently has 37 projects listed under Critical Natural Lands. These would
include areas with fragile natural communities, linkages to corridors, or large hydrological
systems. The program also lists projects that fall under Partnerships and Regional Incentives.
There are 33 projects listed in this category. Projects that fall under this category include local
and regional cost-share agreements. These agreements provide lower costs as well as
conservation benefits to the people of the state. There are also bargain or shared projects, and
they provide a significant reduction in price for public ownership of lands. There are also 34
projects listed within the Less-than-Fee category. This category focuses on working lands or
agricultural lands that protect natural resources through conservation easements, tax incentives,
life estates, landowner agreements, and partnerships with federal conservation programs. The
parcels within this category still exercise the Florida Forever programs goals, while allowing for
compatible agricultural use. 11 projects fall under Climate Change Lands, seven under
Substantially Complete, and three under Critical Historical Resources (Florida Forever 2022).
Florida's efforts to protect its land are remarkable, and the Florida Forever program serves as an
exemplary model that can be practiced by other conservation programs across the country.

Florida offers many opportunities for collaboration with landowners to provide land in
the name of conservation. Another program that is offered within Florida is called the Rural and
Family Lands Protection Program. It is a state-funded conservation program that aims to protect
important agricultural and natural lands by purchasing conservation easements from willing
landowners. The program is designed to support working farms and ranches, as well as protect
critical wildlife habitat, water resources, and scenic landscapes. Overall, the Rural and Family
Lands Protection Program is an important tool for protecting Florida's rural heritage and natural
resources, while also supporting local economies and promoting sustainable land use practices.
In Florida, landowners have numerous opportunities to collaborate with professionals and
stakeholders to protect and conserve their land for the betterment of the environment. To

incentivize these efforts, various government programs at the local, state, and federal levels have
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been established. Effective land management practices, including the construction of wildlife
linkages, overpasses, pocket gardens, and green infrastructure, play a critical role in conserving
both land and wildlife. These practices have been successfully implemented throughout Florida,
contributing significantly to the protection of the state's natural resources, and the protection of
urban wildlife (The Florida Conservation Group 2021).

Implementations and Practices
Throughout Florida, many different implementations and practices have been introduced

for the protection of wildlife, such as the implementation of wildlife corridors. The importance of
corridors and establishing linkages have already been discussed in this report; however, as of
2021, nearly 10 million acres of land have already been conserved for the corridor and have
provided wildlife protection and areas for movement. Florida is one of the only states located in
the eastern United States with large intact wilderness areas. Due to Florida’s previous
conservation history, it is home to the United States’ first wildlife refuge, Pelican Island, as well
as the first eastern national forest, Ocala National Forest (Meeks, Bryden, and Ward Jr. 2021). In
collaboration with state land acquisition programs, such as the ones stated above, many acres of
native land have been protected from development. Private land also provides space and
protection for wildlife. Examples of public and private land include State Parks, State Forests,
National Parks, National Forests, certain Wildlife Management Areas, as well as private land that

had been obtained through conservation easements.
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Pelican Island: The First Wildlife Refuge

The United States' first wildlife refuge was Pelican Island. This refuge gained recognition
from naturalists and wildlife photographers who continuously visited the area. Pelicans,
herons, egrets, and many other bird species were Killed by plume hunters, and the response to
these slaughters led a local resident named Paul Kroegel to work alongside ornithologists to
establish the Audubon Societies. Mr. Kroegel, the Florida Audubon Society, and the
American Ornithologist’s Union urged President Roosevelt to act against the hunted. In 1903,
President Theodore Roosevelt signed an Executive Order that deemed the three-acre island a
wildlife sanctuary. Pelican Island became the first National Wildlife Refuge. Paul Kroegel
was named the first warden of the new wildlife sanctuary. Hurricanes drove the bird
populations away from the island and left Kroegel out of a job, but Pelican Island was the
start, leading to 567 national wildlife refuges, 38 wetland management districts, and 5 marine
national monuments, with 29 of those wildlife refuges existing in Florida (Pelican Island
Conservation Society n.d.). The establishment of Pelican Island National Wildlife Refuge set
a precedent for the creation of other protected areas, including other wildlife refuges, national
parks, and wilderness areas. It also helped inspire the development of conservation
organizations and legislation to protect endangered species and their habitats. Today, Pelican
Island remains an important site for the conservation of coastal habitats and bird populations
and continues to be a symbol of the early conservation movement in the United States
(Volland 2021).

In 2021 the Florida Wildlife Corridor Act was passed. It aims to conserve and protect
Florida's natural habitats and wildlife by creating a system of connected wildlife corridors that
will help maintain genetic diversity and prevent habitat fragmentation. The act will also provide
for the creation of a Florida Wildlife Corridor Council to oversee the establishment and
maintenance of these corridors. The corridor stretches from the Everglades in the south, up
through the central part of the state, and into the panhandle in the north. The Florida Wildlife
Corridor Act will provide funding and support for land acquisition and conservation easements
to protect critical habitats and linkages between protected areas. It will also prioritize efforts to
restore and enhance degraded habitats and promote sustainable land use practices. The act has

been widely supported by conservation organizations, landowners, and outdoor recreation
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groups, and is seen as an important step forward in conserving Florida's unique natural heritage
for future generations. The introduction of the Florida Wildlife Corridor Act as well as the
physical corridor provides an opportunity to attract investment needed to protect and connect
landscapes, as well as protect water supplies, working lands that provided food, the forests that
help clean our air, coastal zones, and the massive array of wildlife (Palmer 2021).

An issue that arises from linking critical wildlife corridors is fragmentation caused by
transportation infrastructure. To combat unwanted wildlife-vehicular interactions certain
practices have been constructed. These practices include wildlife overpasses and underpasses.
With the increase in wildlife populations, the Florida Panther in particular, collisions with
vehicles have increased as well. Before 2000 yearly panthers killed by vehicles were four or
fewer. In 2000 the yearly deaths of panthers from vehicles increased from six to 34 annually
(FWC n.d.). Several strategies were suggested to reduce the mortality of wildlife, including
measures such as reducing the speed limit during the night, widening road shoulders to enhance
visibility, testing specific reflectors that make animals more cautious of vehicle headlights,
installing rumble strips, and launching public awareness campaigns. Despite implementing these
measures, the issue of wildlife collisions persisted, and none of them were able to completely
solve the problem. Among these tactics, the installation of wildlife crossings on highways was
found to be the most efficient approach; however, they are also the most costly (FWC n.d.).

The first wildlife crossings introduced in Florida were constructed along Alligator Alley
in Collier County. Alligator Alley underwent changes and was transformed into Interstate 75.
The planning process for these wildlife crossings can be traced back to the 1972 Environmental
Impact Statement, which was conducted to assess the potential environmental impact of
constructing 1-75 between Naples and Ft. Lauderdale. During the early 1990s, a total of 24
wildlife crossings and 12 bridges were adapted to facilitate panther movement, in addition to a
continuous barrier fence that guided animals toward the crossings. These adaptations were made
to a 40-mile section of I-75 (FWC n.d.). Florida is home to 60 wildlife crossings or bridges.
These implementations have also been modified with the Florida Panther in mind. The number
of panther deaths has reduced in areas where these implementation methods are in place.

Wildlife crossings and bridges come in different shapes and sizes. The smallest structures
are about five feet tall and 10 feet wide. The largest crossings are eight feet tall and 120 feet

wide. Certain modifications have been installed where a path is constructed along both sides of a
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waterway just above the high-water line. The FWC, (FWC n.d.), the Florida Department of
Transportation, and the U.S. Fish and Wildlife Service work together to assess the necessity of
new crossings and fencing as new roads are built or existing ones require expansion.

Other examples of wildlife crossing throughout the sunshine state include an underpass
being built on Florida’s I-4, which is in-between Tampa and Orlando. The I-4 was constructed
over 50 years ago, and this interstate has been a barrier to wildlife movement. The new
underpass will be built west of Haines City in Polk County. The construction of this underpass
will re-connect a green corridor between two sections of the wildlife management area. These
management areas have been bisected by I-4 since the 1970s. In an interview with WUSF Public
Media, Brent Setchell, the drainage design engineer working on the underpass, stated “With 1-4,
it's a significant barrier to wildlife movement. There are over 100,000 vehicles per day that travel
on that roadway. There's no way for wildlife to safely cross the road. And if they do attempt it,
they're likely to get hit by a vehicle, which is dangerous to motorists” (Newborn 2022). The
section selected for the new underpass was chosen as part of the Florida Wildlife Corridor. In
May of 2022, the White House Council on Environmental Quality, Brenda Malloy, visited the
underpass with members of the Florida Wildlife Corridor Foundation. The project is expected to
benefit all types of wildlife such as deer, bobcats, possums, raccoons, armadillos, and the
occasional bears and panthers. The new underpass is located in close proximity to M-34’s GPS
data. The data shows that M34 walked farther west to a previously implemented wildlife
crossing. The construction of the new underpass provides needed linkages and highlights that
wildlife has been moving throughout the core wildlife areas. During the reconstruction of 1-4
between Orlando and Daytona Beach a few years ago, two wildlife underpasses were constructed
further east. According to Brent Setchell, there have been sightings of black bears utilizing these
crossings. In the 1980s, when Interstate 75 was expanded through South Florida, 38 wildlife
crossings were constructed on Alligator Alley, which runs through the Everglades. Setchell
stated that more wildlife crossings are in the works for other major highways across the state
(Newborn 2022).

More examples of wildlife overpasses and underpasses in Florida include the ones
currently being constructed within Pasco County. When speaking with Melissa Charbonneau,
Pasco County’s Natural Resource Conservation Division Manager, we discussed what is being

done in Pasco County. She had this to say:
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We currently have three under-crossings in the works under roads that connect our corridors. We
have two on Highway 52; one is the Connerton to Crossbar corridor, and another is the Crossbar to
Starkey corridor. The state is improving Highway 52 and through that, we are able to negotiate
under-crossings. They are for large mammals, but we also have one for small mammal crossing.®

We also discussed the importance of getting different professionals involved, and she stated the

following:

You really have to coordinate with the other agencies, and let them know your plan, and what
you’re trying to accomplish, and constantly follow up because you don’t know if those people are
going to be there. Sometimes if you have conservation land on either side, they have to do
mitigation to take up the right of way for those road projects. If you own one side and not the other,
then we have to plan for it internally from within the county, because the state’s not going to want to
pay for that under-crossing. The county will have to have the funding to be able to pay for that
under-crossing.®

To effectively incorporate wildlife crossings into infrastructure projects, it is essential to
recognize the benefits of collaboration among planners, city officials, engineers, ecologists, and
other stakeholders. It is also crucial to understand the significance of integrating wildlife
crossings during the construction of other infrastructure projects to minimize construction costs.

The practice of implementing wildlife crossings and corridors is not just a method being
practiced in Florida. In 2021, the federal Wildlife Corridors Conservation Act was passed as well
as $400 million for projects to reduce wildlife-vehicle collisions. The Wildlife Corridors
Conservation Act was introduced by Representatives Don Beyer, a Democrat from Virginia, and
Vern Buchanan, a Republican from Florida. The Wildlife Corridors Conservation Act grants
authority to key federal agencies to develop a National Wildlife Corridor System on federal
public land and dedicates $50 million per year to a Wildlife Movement Grant Program. These
measures will be used to incentivize state and tribal agencies as well as private landowners to
improve habitat connectivity on non-federal lands, and it creates a National Wildlife Corridor
Database which functions as a resource for states, tribes, and federal agencies, as well as the
public. When speaking to James Ratliff, a transportation planner from Hillsborough County,
Florida, he had this to say:

8 Charbonneau, Melissa. By Author. Recorded. Zoom. February 14", 2023.
% Charbonneau, Melissa. By Author. Recorded. Zoom. February 14", 2023.
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You can identify particular parcels on GIS that are impacted by a trail or project you want. Before
they even come up with a development proposal, you need to be knocking at their door. That’s all a
matter of funding and politics. If you are really serious about getting something done, you need a
regulatory program that requires that something be done. That is the only way it's going to work. It
is like a plumbing pipe in a house. You cannot build 90% of the pipe and expect the water to flow
out. If any of the pipe is missing, it doesn’t work.*°

If these implementations and conservation practices are not required, why are we even
looking at them? This is a common mindset and can be found at different levels of government.
Research, however, clearly shows that this is an issue that needs to be addressed. That is exactly
what the Representatives above did, and now the United States has the Wildlife Corridor
Conservation Act. Wildlife crossings are not the only form of conservation practices being used
for the protection of species throughout Florida.

Another example of a program used to improve urban life through conservation is the
Orlando Metro Cities Program. The Orlando Metropolitan area stretches over six counties:
Brevard, Lake, Orange, Osceola, Seminole, and Volusia. The Orlando Metro Cities Program
conservation initiative aims to conserve and restore natural habitats within the metropolitan area
of Orlando, Florida. The program is a partnership between the City of Orlando and surrounding
municipalities, along with conservation organizations and private stakeholders. One of their
major partners includes The Nature Conservancy. As cities expand, the natural environment
often suffers from degradation, loss of green spaces, and increased temperatures, making
communities more vulnerable to the impacts of climate change. The Orlando Metro area is no
exception, with rapid development and controversial proposals posing a threat to regional
ecosystems, water sources, and iconic wildlife and biodiversity in Florida. It is critical to strike a
balance between development and conservation and prioritize sustainable practices in urban
planning to create a brighter future for the region. Now is the time to take action to protect
valuable green spaces and promote sustainable development; that is exactly what the Orlando
Metro Cities Program does. It works hand in hand with the Nature Conservancy by
implementing urban conservation practices. Urban conservation refers to the deliberate and
ongoing management of a city's natural resources and systems with the aim of conserving,

maintaining, and restoring their ecological functions. This approach seeks to provide numerous

10 Ratliff, James. By Author. Recorded. Zoom. February 171", 2023.
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benefits, including the protection of biodiversity and enhancement of residents' well-being while
prioritizing the needs of under-resourced communities. By prioritizing the protection of nature
within cities, urban conservation ultimately helps to improve the functionality of the systems
upon which cities depend, as well as the quality of life for the people who live there (The Nature
Conservancy 2023). The Nature Conservancy facilitates collaboration between scientists,
decision-makers, community members, and non-profit organizations in the Orlando Metropolitan
area, promoting discussion, idea-sharing, and threat assessment. Through urban conservation
efforts, stronger connections can be forged between cities, counties, and the natural environment,
benefiting both nature and people.

The Treesilience Project is a collaborative effort between the City of Orlando, the UCF
Arboretum, and the Florida Forest Service to plant and maintain thousands of trees throughout
the city. The goal of the project is to improve Orlando's resilience to climate change and to create
a more sustainable and healthier city. The Treesilience Project focuses on planting trees in urban
areas, which can help reduce the urban heat island effect, absorb stormwater, provide shade, and
sequester carbon. The project also includes educational programs and community engagement
initiatives to promote the importance of trees in the urban environment. Walt Disney World
Resort provided the Treesilience Project with a generous grant and in response, the project
continues to review the health of trees and conduct maintenance when needed (The Nature
Conservancy 2023). The protection and maintenance of urban trees have a significant positive
impact on urban wildlife. Trees provide essential habitat, food, and shelter for many species,
including birds, mammals, insects, and reptiles. By conserving and maintaining urban trees,
cities can support a healthy and diverse wildlife community, even in highly urbanized areas.
Trees can also help mitigate the impacts of urbanization on wildlife. By providing green spaces
and habitat corridors, trees can connect fragmented habitats and allow for the movement of
wildlife throughout the city. They can also reduce the effects of noise and light pollution,
providing a more natural environment for wildlife. To ensure the conservation and maintenance
of urban trees and their importance to wildlife and communities, programs such as the
Treesilience Project are crucial. By promoting urban green corridors and creating suitable
habitats for urban species, landscape architecture firms, such as Raymond Jungles, can facilitate
the movement and survival of wildlife in urban areas. This is important for maintaining

biodiversity and creating more sustainable and resilient urban environments.
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Raymond Jungles Inc. is a landscape architecture firm that is based in Miami. The firm
was founded by Raymond Jungles in 1981. | interviewed two of their staff members, Jeff Steen
and Frank Hammond, to better understand the work they have done to benefit urban wildlife.

The first project | was introduced to was Lincoln Road 1111.

Lincoln Road 1111 was completed in 2010 and is located in Miami Beach, Florida. This project
featured collaborations with architects, landscape architects, civil engineers, tree brokers, and
more. The premise of the redesign was to take the historical site and completely revitalize the
westernmost block of the Lincoln Road Mall (Raymond Jungles, Inc. 2010). The project
included the implementation of native vegetation as well as hardscape elements. A major goal of
the project was to create sight lines through the block. The low plantings and high tree-top
canopies help expose the plazas sightlines. When interviewing Jeff Steen, he stated that the
concept of the project “was basically bringing the Everglades into an urban setting.” The
inclusion of native palms and cypress trees helped hone the feel of the Everglades. The project
also contains ponds or water gardens to mirror the sky, tree canopy, and visitors. The presence of
native vegetation, wetland trees, and beautiful water features used in Lincoln Road 1111
represents the Everglades ecosystem, and, according to Raymond Jungles, native species have
been spotted utilizing the area. Although the fish were introduced as part of the project, they
have since become a natural component of this micro-ecosystem located in the heart of Miami.
Additional species that have been observed making use of the project are turtles dwelling in the
water features and birds perching or roosting in the overhead canopy. The success of Lincoln
Road 1111 exemplifies how certain initiatives can create habitats for wildlife living in urban
areas, and the Miami Beach Planning Department assistant director deemed Lincoln Road 1111
“the Urban Glade” (Raymond Jungles, Inc. 2010).

When speaking to Frank Hammond of Raymond Jungles staff, | was introduced to other projects.

Raymond designed the landscape for his office, but then stepped beyond that and actually started
designing the sidewalk and extended beyond that and started really designing the length of this
streetscape to connect to one of his other projects. He’s trying to create a green corridor in an
urban area. That is for the people as well. People really enjoy walking that path, but the other
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benefit is that it creates this corridor for native lizards and birds. We have seen red-tailed hawks in
the garden and have been exposed to all kinds of cool animals.!!

Frank also discussed two other unfinished projects being constructed in Miami.

One of the unfinished ones is a new park in Miami Beach, which is three or four blocks directly from
the ocean that exists as a parking lot essentially. We are creating that kind of pedestrian park, very
similar to 1111 Lincoln, although bigger. The park will have water features and native landscaping,
and we are starting to mount it in areas thinking about sea level rise and storm surge. What's cool
is there’s a park directly north of us that’s in development. Then north of that is another park that is
currently undergoing renovations. What's going to happen is we’re going to create this extended
green swath of landscape, but that is not currently done.*?

The implementation of these interconnected urban green corridors has not only provided
benefits for urban wildlife, but they also provide a range of benefits for human communities.
They can help reduce urban heat island effects, provide recreational opportunities, and improve
air and water quality. By promoting the use of native plants and sustainable landscaping
practices, green corridors can also reduce water consumption and promote a more resilient urban
ecosystem. Another component of urban green corridors is implementing pocket green spaces or
pocket gardens that provide benefits for smaller, urban species.

Due to habitat loss, the diversity of native pollinators has decreased. Pollinators include
species of bats, bees, and butterflies. These species are dependent on finding the right quantity
and quality of their preferred food source, whether that be nectar or pollen. Without the right
food source, these species will not survive. The USDA lists ways you can help pollinators from
your home. The inclusion of native plants is crucial. Selecting to plant native plants is important
because native plants have an abundance of nectar and pollen. Native plants are also low-
maintenance, drought tolerant, have the ability to control erosion, and are generally pest-free
(USDA n.d.). The incorporation of native plantings has been done through new developments
within Pasco County and through Raymond Jungles Inc. projects and designs. The Florida
Native Plant Society released a document titled Model Native Plant Landscape Ordinance
Handbook. In this piece, the Florida Native Plant Society lists the cities and county governments

throughout Florida that have taken the initiative to incorporate native plantings in their

1 Hammond, Frank. By Author. Recorded. Zoom. February 15™, 2023.
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communities. Some examples include Dade County where 30% native vegetation is required or
Islamorada where 75 % native vegetation is required, and the director of planning and
development services may reduce the height requirement by 50 percent for rare native plant
species (Florida Native Plant Society, n.d.). Many organizations have also taken on the role of
incorporating native vegetation and protecting designated gardens for pollinators.

In 2018, The Monarch Initiative was launched with support from Full Sail University.
The initiative is focused on the protection of the Monarch butterfly. The Monarch butterfly
contributes to the health of our planet (National Park Service n.d.). The butterflies will feed on
the nectar and then pollinate many species of wildflowers. Many species also rely on monarchs
as a food source, such as birds, small animals, and other insects. Monarchs migrate for roughly
eight to nine months. It is believed that these butterflies use the position of the sun and the signs
of changing weather to know when to migrate to warmer locations. The primary objective of The
Monarch Initiative is to promote awareness regarding the significance of nature in our daily lives
and to inspire conservation efforts through education and collaboration within the Central Florida
community. The program strives to increase knowledge about the importance of pollinators and
healthy natural systems through outreach activities. Throughout Orlando, there are a series of
murals that were created by Ink Dwell Studio. The goal of these art pieces is to showcase the
beauty of the Monarch butterfly as well as exposing the public to this species and raise
awareness. Some murals feature butterfly landscaping. As of 2022, the insect meets the criteria
to be listed as an endangered species but has not been listed. The Nature Conservancy is working
alongside The Monarch Initiative to create butterfly landscapes and educate the communities
about the importance of pollinators and the role they play in our ecosystems (The Nature
Conservancy 2023).

Golf courses present the perfect opportunity to establish natural restoration areas for
pollinators and native plantings. 40-70% of the land provided for golf courses is not used for
playing (Lyman et al. 2007). Florida is the state that contains the most golf courses. Repurposing
out-of-play areas and restoring them to natural ecological sites provide benefits for flora and
fauna, as well as the course itself. When restoring out-of-play areas it is important to create
wildflower habitats. Restoring out-of-play areas requires careful consideration of various factors

such as the type of flowers, sunlight exposure, soil moisture, geographic region, and maintenance
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requirements. Proper research is critical to ensure that the right native vegetation is used as some
may not thrive if over-irrigated or fertilized.

The use of wildflower species that bloom at various times of the year can maximize both
aesthetic appeal and environmental benefits of golf courses, creating a beautiful and colorful
landscape that provides a constant source of floral resources and a habitat for beneficial
arthropods (Nestle et al. 2021). Incorporating native plantings on golf courses provides benefits
such as conserving pollinators, conserving butterflies, and controlling turf-grass pests. Creating
wildflower habitats boosts the abundance of pollinators, and the mixtures of flowers provide
benefits to native bees. It is crucial to understand the array of flowers that will benefit
pollinators, such as milkweed which is the only host plant for Monarch butterflies. Providing
pocket gardens or pocket native habitats for pollinators will increase their population while
providing benefits to our planet.

Over 500 residential communities are centered around golf courses in Florida. Also,
roughly five million people play over 60 million rounds of golf annually in Florida (SRI. 2015).
Due to the high number of individuals playing golf, it is important to include signage adjacent to
out-of-play area habitats. These signs should explain what the area is, why it is there, the
benefits, and where people can learn more. In addition to being an opportunity for business
growth, incorporating environmental stewardship practices into golf course management can
serve as a means of outreach and education. Superintendents can utilize this platform to educate
golfers, community members, and young people about scientific topics related to the
environment, thereby raising awareness, and encouraging greater participation in conservation
efforts (Nestle et al. 2021).

Florida is home to more than 300 bee species. 29 of the 300 are found nowhere else in the
world. The importance of native bees lies in their role as a keystone species in maintaining the
health of ecosystems through the provision of pollination services, which are essential for plant
reproduction. Native bees play a role in the pollination of blueberries, pumpkins, tomatoes, and
more. The native bee populations have been existing in the United States for centuries before the
honeybee was introduced by European settlers. Native bee populations within Florida are
threatened by habitat loss, urban land development, pesticides, and agriculture. The bee species
native to Florida have been divided into six families. Certain landscape design and management

practices can play a role in protecting native bee populations. When envisioning lawn practices
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that will be beneficial to bees it is important to understand what types of flowers to use. Native
plantings, specific wildflowers, flowering vines, shrubs, and trees are the best ways to plant bee
friendly. Bees are also most attracted to white, yellow, or blue flowers. It is also important to be
cautious of the flower size and shape. Certain types are better for certain species of bees. When
incorporating flowers and native vegetation for pollinators it is important to plant in groupings.
Doing this allows the bees and butterflies to move easily from flower to flower. Mowing lawns
every second or third week will provide hiding spots and food sources for bees. Another idea is
to plant low-growing plants instead of grass, and designate patches for wildflowers or native
grasses (IFAS Extension - UF 2021). Last, it is important to limit the use of pesticides in
gardens, lawns, and landscapes. Certain products can cause harm to bee populations and cause
neurological damage; for example, pesticides can leak into the nests of bees that make their
home in the ground. Educational efforts are being made to promote awareness of pollinators and
their importance.

Another project that is working against habitat loss to provide locations of dwindling
pollinators is the Volusia Sandhill Pollinator Project intended to protect the Volusia Sandhill
Ecosystem. The ecosystem is located behind the Rinker Environmental Learning Center and is
located on part of the Gillespie Museum grounds. The restoration of the VVolusia Sandhill
Ecosystem started in 2011 when 80 trees were planted on the grounds. Student volunteers, scout
groups, and community planters also added understory vegetation. Approximately, two-thirds of
the ecosystem has been restored, with the addition of a pollination garden, wiregrass areas, and
native sandhill plantings.

Cindy Bennington and Peter May, professors at Stetson University’s Biology Department
are part of a large comparative study where they measure the pollinator visitation rate, as well as
species composition within particular restoration areas located within the ecosystem. In 2016,
Bennington and May recorded more than 1,300 insect visitors to two specific plant species. The
Spanish needles and Partridge peas attracted a variety of bees, wasps, flies, beetles, and
butterflies (Stetson University n.d.). In essence, the Volusia Sandhill Ecosystem has been found
to be capable of supporting a diverse range of pollinator species, as confirmed by a long-term
pollinator study conducted on urban habitat fragments. According to a study that compared
visitation rates to flowering plants at two sites, including the campus urban restoration and a

sandhill site at Heart Island Conservation Area nearby, there were no significant differences in
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total insect visitation rates between the sites or over the years. This indicates that even a small
urban fragment such as the campus restoration is capable of supporting abundant pollinators.
The ecosystem grounds also provide educational opportunities through the outdoor classroom
and living museum, aimed at informing visitors about the historical ecosystem that once existed
and the restoration process. Additionally, there are educational efforts focused on pollinators and
species within the ecosystem, providing valuable knowledge and understanding to visitors. Also
included on the grounds are trails and pathways with educational signs to highlight certain
aspects of the ecosystem. The Volusia Sandhill Ecosystem is a great example of an opportunity
to educate visitors and communities on the flora and fauna that live among us and encourage
individuals to become in tune with nature and conserve their conservation culture (Stetson

University n.d.).

Conservation Culture

Once we lose the species, it’s forever, it's gone, it’s extinct. We can’t get it back. So, for me, having
people be more informed about what’s going on from a biodiversity crisis overall, it's the number
one thing.*®

The importance of protecting species was highlighted by Keith Bowers, founder of
Biohabitats who emphasized further that humans have become increasingly disconnected from
nature. In response to the previous statement, humans have become increasingly disconnected
from nature. More and more individuals are living in urban areas and spending less time
outdoors. Disconnection from nature can cause negative effects on one's mental and physical
health. Throughout history, homo sapiens have been in tune with nature and have connected with
their environments. As time and society changed, the world became more urbanized and
industrialized. A major belief regarding nature and its beauty is that it exists to serve human
needs. Our disconnection with nature has multifaceted impacts on our lives, spanning from our
lifestyles, behaviors, and relationships to various aspects of society such as resource use, urban
design, economics, education, and health systems. These impacts are complex and far-reaching,

affecting our health and well-being, behavior, and resource consumption (Moses n.d.).

13 Bowers, Keith. By Author. Recorded. Zoom. February 6%, 2023.
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Individuals are losing their emotional affinity towards nature. People nowadays do not rely on
the existing ecosystems around them. An organization named Rewilding Britain stated that 90%
of people’s time is spent indoors within modern industrial societies. However, establishing
awareness can prompt a connection to the natural world. Research shows that this connection
must be intentional instead of passive interactions (Moses n.d.).

A reason for the disconnect with the natural world can be not having easy access to
nature. It is important to encourage and promote opportunities to establish a connection with the
outdoors. The availability of natural spaces can be influenced by factors such as economic
standing, ethnicity, physical location, and the way we shape our surroundings both physically
and socially. In order to promote equitable access to nature, it is important to create opportunities
for those who have limited access, and to integrate natural elements into residential and urban
areas through rewilding efforts. This approach will help to foster inclusivity and support greater
interaction with nature. (Moses n.d.). To sum up, studies show that incorporating green spaces,
natural features, and natural designs fosters a stronger connection to nature and provides various
benefits, such as better physical and mental health, more harmonious communities, and more
sustainable society. These benefits serve as a counterbalance to the negative effects of
disconnection from nature. The inclusion of the natural world in our life benefits human and
nonhuman worlds. A starting point is to offer educational opportunities for all, provide nature
immersion programs, volunteer work in restoration areas, and hold informational classes to
understand species and their impacts. For example, Forsyth School located in St. Louis taught
younger grades about native species found on school grounds. A unit on local birds allowed
students to learn and understand the species that live among them. Students were given a list of
bird species and checked them off once they spotted them. This would encourage students to
look for local bird species and document their findings. Educational programs like the unit taught
at Forsyth School can promote conservation culture in students while they are young. In contrast,
how does one encourage an individual who moved from New York to Florida to educate
themselves on the Floridian ecosystems? Does the interest in the natural world start at a young
age and do the places one grew up in play a factor in creating conservation culture?

Throughout my interviews, | noticed that many of the interviewees who were interested

in the natural world either were born and raised in Florida, moved there, and continued their

71



interest in nature, or continuously visit friends and family who reside in Florida. Frank

Hammond stated his love for Florida’s natural beauty.

| love the Everglades. | often go when | am down there, and the parking lot is usually not full. It is
right next to a major metropolis of 5 million people; Miami Dade, Broward, Palm Beach, and maybe
on a nice, beautiful, cool day, you'll see fifty to one hundred people. Meanwhile, up in Orlando at
Disney World, which is all fake, you'll see millions of people with their kids wearing Mickey Mouse
hats and looking at fake animals. | do see a problem where people are educating kind of a
consumer society, it's a fantasy society, and they are living in this non-realistic bubble. Meanwhile,
we have one of the most amazing resources which is the Florida Everglades where you can go and
see alligators, real alligators, real animals, real birds, and unbelievable, breathtaking sunsets,
clouds, and huge fields of grasses. It is just incredible, and | think if we can get the younger
generation more into real nature, and not just the make-believe, | think we’d be in a better place.*4

It is critical to encourage individuals to educate themselves on nature and be in tune with
their environment. Researchers from the University of Sydney and the Swinburne University of
Technology conducted a study where they asked 1,269 students who ranged from the ages of
eight to fourteen to take a survey. This survey was aimed to explore kids' relationships with
nature and explore their sense of nature and compassion towards wildlife. According to the
research, while half of the children aged eight to 11 expressed a deep connection with nature,
only one out of every five teenagers in the older age group shared the same sentiment. The
research revealed that while one in three girls reported a strong attachment to nature, only one in
five boys expressed a similar connection. The researchers of the study acknowledge that the
decline in interest in nature among teenagers may not be permanent and could vary from person
to person. Nevertheless, the results offer valuable insights into how young people perceive nature
and the potential consequences of their attitudes (The University of Sydney 2021).

Natural or restoration areas may be left not groomed or unkempt. Individuals may find
these natural areas ugly. These natural areas may be looked at as undesirable, and as a location
that will attract pests. Ecologists know what is needed to restore an ecosystem, but to engage the
community in that restoration process it is important to have buy-in. The inclusion of benefits for
individuals within a restoration or natural area could sway some mindsets. For example,
providing a walkway through a wetland and allowing managed fishing could add levels of use to

this natural area. This could be a way to get individuals back into nature and interested in the
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environment around them. Another method is offering educational opportunities; Florida

provides many of such for residents and visitors.

Educational Opportunities
The first example of education opportunities is the E.O. Wilson Biophilia Center. The

center is located in Walton County, Florida. The center strives to educate, on average, one
hundred students who are between grades four and seven. The students who visit the center are
either in two or four-day programs free of charge. They will also engage in over twenty different
environmental science lessons. The E.O. Wilson Biophilia Center works with the five local
schools to provide lessons in their project-based learning facility. The E.O. Wilson Biophilia
Center provides education to over 6,500 students across a five-county region and has an average
daily attendance of more than 100 students. The center offers summer camp opportunities to
educate students and provide them with outdoor activities. Located in the midst of the Nokuse
Plantation, a 55,000-acre nature preserve, the Center is situated within the Longleaf Pine
ecosystem, which is recognized as the sixth most biodiverse region in the contiguous United
States. Unfortunately, less than 2% of the original Longleaf Pine ecosystem still exists today.
The Nokuse Plantation presents an ideal environment for teaching students about the significance
of biodiversity and promoting conservation, preservation, and restoration efforts (E.O. Wilson
Biophilia Center n.d.).

The second example is the Young Leaders for Wild Florida program. This program takes
leadership and environmental education and combines them. It is a two-week environmental
summer program to empower youth and to advocate for Florida and its beautiful environment.
This program is for youth between the ages of sixteen and nineteen. The program takes place in
Alachua County. “This program made my connection and dedication to the environment deepen
in so many new ways. Being able to interact, share, and learn from others who had the same love
for conservationism and nature was truly one of the greatest experiences of my life, and the
memories of this program will always stay with me” stated Delena N. who participated in 2022
(Alachua Conservation Trust n.d.). Encouraging youth to participate in conservation programs
can have numerous benefits. These programs provide an opportunity for young people to learn
about the environment and conservation efforts, instilling a sense of responsibility and
stewardship. It also allows them to develop leadership and teamwork skills, and gain valuable

hands-on experience in research, habitat restoration, and other conservation activities.
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Additionally, youth involvement in conservation programs can contribute to the conservation of
natural resources and ecosystems for future generations (Alachua Conservation Trust n.d.).

The FWC highlights many educational opportunities. For example, there is a program
titled Nature Trackers. In this program, individuals will snap photos of flora or fauna and upload
their observations to the iNaturalist app. On this application, the photo will be verified and
uploaded into the application database (Florida Nature Trackers n.d.). Florida is also home to
many conservation centers that offer educational opportunities through outdoor activities,
classes, and camps. The FWC also highlights information that educators can use within classes.
For example, Project WILD is an educational program that focuses on conservation and
environmental education, with an emphasis on wildlife. It is designed for kindergarten through
12th-grade educators and offers hands-on activities that help students learn in all subject and skill
areas, using the natural interest that children and adults have in wildlife. Another component of
outdoor exposure and activities is making sure individuals understand wildlife regulations and
guidelines. When someone is interested in going fishing, they must have the appropriate licenses
and understand the current catch and release limits. The state also offers license-free fishing days
where anyone, resident or not, can engage in this outdoor activity (FWC n.d.).

Not all educational opportunities need to be physical, having the option to learn digitally
is important as well. Online resources play a crucial role in providing access to nature for those
who may not have immediate physical access, individuals who are relocating or visiting a new
area, or anyone with an interest in nature. The Nature Conservancy highlights different forms of
education materials. For example, on their website, they have digital guides with illustrations and
information for youth based on the amphibian life cycle, keystone species profiles, and brain
games such as a flora and fauna world search. Another example of a great online resource is
Protecting Florida. The site features education on different types of algae, water quality in the
Everglades, protection of Florida’s natural springs, and information on red tide (The Nature
Conservancy n.d.).

Environmental education is an important aspect of education in Florida due to its diverse
ecosystems and rich natural resources. The state has many programs and initiatives aimed at
providing environmental education to students and the public. Educational efforts presenting
people with environmental educational opportunities is crucial because it helps individuals

develop an understanding of the natural world and their role in it. Environmental education
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promotes awareness of environmental issues, such as climate change, biodiversity loss, and
pollution, and provides tools and strategies for addressing these challenges. Environmental
education also helps individuals make informed decisions about their actions, such as reducing
their carbon footprint, conserving natural resources, and protecting wildlife. It fosters a sense of
responsibility and stewardship towards the environment, encouraging individuals to take actions
that contribute to a more sustainable future (The Nature Conservancy n.d.).

Although not all educational opportunities focus on urban species and habitat restoration, it is
important to understand the species and the environment they need and can live in so that we can
determine if both wildlife and people can safely coexist. It is also important to understand the
roles of different professions and how inter-disciplinary collaboration can protect core
conservation areas, incentivize landowners, conserve historical ecosystems, and manage and
protect flora and fauna populations before it is too late. Educating individuals on the
environment can contribute to the development of green jobs and sustainable economic practices,
as individuals gain skills and knowledge that enable them to participate in environmentally
friendly industries.

In summary, providing environmental educational opportunities is important because it
fosters environmental awareness, promotes responsible behavior, creates informed and engaged
citizens, and contributes to sustainable economic development. Florida's educational initiatives
are crucial in fostering an appreciation for nature and developing a connection to the natural
environment. The state offers a wide range of educational opportunities, including programs,
organizations, classes, and resources, which are exemplary and should serve as a model for other
regions. By applying these initiatives, other localities can encourage the general public to
establish a stronger connection with nature and provide a better understanding of the ecosystems
and species of wildlife that exist among us. The safety and health of both people and wildlife

should be a key part of this education.

Conclusion
Florida's impressive conservation efforts encompass a range of activities, including

research, policymaking, implementation, and education. By tackling one issue at a time with
their current funding and working collaboratively with other organizations and professionals,
they are able to generate new ideas and information to protect both natural and non-natural

environments. As urbanization and development continue to rapidly affect our ecosystems and
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resources, it is crucial to take measures to restore habitats and protect our planet's species.
Through the involvement of various levels of governments, organizations, policies,
professionals, and educational materials, we can gain a deeper understanding of previous
ecosystems and work towards their restoration. In addition, understanding the connection
between urban and non-urban ecosystems is key to conserving species, and measures such as
wildlife linkages and green spaces, can help protect urban animals. By encouraging public
engagement with nature, we can increase awareness and understanding of environmental issues,
leading to further protection of our natural world. By reviewing development plans and
transportation methods, planners can limit habitat fragmentation and benefit both humans and
wildlife. To achieve this, it is crucial for planners to understand how fragmentation works and to
learn from other professionals in related fields. For example, landscape architects can benefit
from understanding policies related to native vegetation requirements, and planners can
incorporate wildlife crossings into designs to reduce animal-vehicle conflicts before
fragmentation occurs.

Collaboration with other professionals and communities to protect land for habitats is
vital to ensure the survival and quality of life of various species. By taking these measures, we
can work towards conserving the natural world and its inhabitants. While Florida is making
strides in environmental conservation and protecting habitats, it's important to consider how
these findings can be applied to other areas and what planners can learn from this research. By
analyzing Florida's methods and strategies, planners can gain insight into how to approach
similar environmental challenges in their own localities. This may involve identifying best
practices for protecting habitats and species, as well as collaborating with other professionals and
communities to achieve conservation goals. By applying these learnings and sharing information,

planners can work towards creating a sustainable future for all.
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Findings & Recommendations

Summary of Findings:
Florida is the second most visited state in the US, with a diverse economy and

opportunities for outdoor activities. The state has experienced a rapid increase in population,
particularly during the COVID-19 pandemic due to the ability to work from home and loose
lockdown restrictions. However, this population growth has led to urban sprawl, resulting in the
destruction of natural habitats and ecosystems, loss of biodiversity, and the introduction of
invasive species. These issues raise concerns about how the state will protect its natural
resources and conserve the species that inhabit them. Luckily, organizations, levels of
government, and different policies are addressing ecosystem protection, species adaptation,
biodiversity conservation, and infrastructure adjustments as a result of the habitat loss that occurs
from urbanization and sprawl throughout the state. The implementation of countywide or
statewide plans and policies is just a start for the protection and adaptation of urban wildlife.

Although the Assessment of Measures to Protect Wildlife Habitat in Pasco County was
released in 2002, the core content is still applicable to nowadays. The Assessment was set up to
locate and research the core habitat areas within the county and how they can relate or be
incorporated into Pasco County’s critical wildlife linkages. The plan includes measures to protect
natural vegetation on development projects, protect endangered species, acquire environmentally
sensitive lands, and provide incentives for private landowners to manage land for wildlife.
Obtaining environmentally sensitive land is crucial for species due to urban sprawl and
population growth. Various plans throughout Florida provide incentives for landowners,
including the Environmental Quality Incentives Program. Specific plans to implement the
measures listed in the comprehensive plan have not been finalized, but the plan provides
technical information for recommendations and proposed mechanisms for the Land Development
Code as well as measures for conservation and unique wildlife habitat protection.

Specific portions of the Assessment address natural resource protection, conservation
biology, design measures for core areas, and information pertaining to buffer zones. Another
component of the Assessment is examining habitat connectivity and the effects of fragmentation
on the county’s natural habitats. A goal of this Assessment is to identify fragmented habitats and
work alongside landowners by providing them incentives for land acquisition to provide species

with a connection to the corridors and to allow wildlife to freely move from core area to core
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area. The county complied data on the biodiversity within the county and established
conservation goals for the planning region (Pasco County 2002). When implementing regional
conservation planning, it is critical to review the existing areas as well as select future or
additional conservation areas within the planning region. It is also important that these
conservation areas are implemented through conservation actions and maintained following the
required values of the conservation areas. The Assessment also reviews state and federal wetland
regulations and their policies.

The second chapter of the Assessment focuses on identifying regional wildlife linkages.
Seven objectives were formulated for developing a regional conservation strategy, with the
primary objective being maintaining biodiversity. The study reviewed different data sources to
identify regional wildlife linkages and used two thorough analyses by the FWC to examine
biodiversity hotspots in the state. The study found that riverine systems had the highest species
diversity and identified the habitats that hosted the highest number of species. Hydrology
research was conducted using the Southwest Florida Water Management District’s hydrology
database, and historical land use was examined through GIS to reveal historic ecological
communities in Pasco County. The chapter discusses the field work that was conducted in Pasco
County to identify corridors or linkages that could sustain a connected network of wildlife
habitats between currently established public lands. The data from the fieldwork was extensively
reviewed and analyzed, and the information gathered from the helicopter overflight was used to
improve the accuracy of proposed habitat linkages maps. The establishment of these linkages is
important as they can serve as habitats, linkages for movement with home ranges, linkages for
dispersal, and linkages for long-distance range shifts. The conservation of these areas would
provide a foundation for implementing a comprehensive program aimed at protecting habitats.

The Assessment used data from the FWC to identify high biodiversity areas in Pasco
County. About 35% of the county's land area provides habitats for seven or more focal species.
The preliminary boundaries for wildlife linkages were determined by natural vegetation
communities, man-made habitats, and limits of public lands in high biodiversity areas. The
linkages were adjusted to exclude newly developed regions, and gaps between public lands and
wetland corridors were evaluated to prioritize critical connections for conservation. Major roads
tend to cross through wildlife linkages, and interventions such as underpasses can be used to

protect wildlife and humans.
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The third section of the Assessment focuses on the conservation of wildlife habitat with critical
linkages, ecological planning units, and the AG reserve in Pasco County. The Assessment
suggests using state and federal funds for land acquisition and exploring other options like
density bonuses, land-use restrictions, and partnerships with other agencies. The Assessment also
emphasizes the need to conserve critical wildlife linkages and minimize the number of roadways
within them to limit fragmentation. Long-term protection options include conservation
easements, land acquisition, wetland, and upland mitigation, and establishing land use and
development restrictions. Despite being an old assessment, its strategies and outcomes are still
being implemented in Pasco County and across the state of Florida.

Another example of an important plan is the Wildlife Action Plan of 2019 from the FWC.
This plan serves as a platform to highlight collaborative conservation efforts based on critical
environmental issues throughout Florida. The plan expresses working with vegetation maps,
growth predictions, green infrastructure, monitoring and managing sea level rise, various
methods of climate change planning, as well as species and habitat protection data and plans.
Within the Wildlife Action Plan, the FWC uses an adaptable land classification system that is
used to integrate and enhance prior programs and projects to tackle critical conservation issues
and needs. The Wildlife Action Plan also expresses the importance of collaboration among
agencies, organizations, businesses, and private and public sector individuals to combat and
monitor long-term conservation of Florida’s natural resources.

The Wildlife Action Plan includes a chapter titled “Wildlife in Urban and Working
Lands.” This chapter focuses on species of greatest conservation need that are found in human
altered ecosystems such as urban areas, ranches, and farms. The chapter addresses the challenges
and opportunities related to species in human landscapes. In the Action Plan, the FWC states that
these types of ecosystems are a threat due to human influence and impact on native wildlife and
their habitats. However, these ecosystems provide benefits such as breeding, foraging, and
sheltering opportunities. The chapter is broken down into two sections, one for urban areas and
one for working lands, each including information on how species utilize these areas, the role of
the FWC in the ecosystems, challenges and opportunities, and a list of species of great
conservation need.

After analyzing the Pasco County Assessment of Measures to Protect Wildlife Habitat

plan and the Florida State Wildlife Action Plan and interviewing ten professionals from various
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fields regarding wildlife habitat protection, certain themes emerged such as current issues faced:;
planning policies, approaches, and strategies; land management strategies; implementation of
critical wildlife linkages; conservation and preservation goals; promoting conservation culture
through education; the importance of interdisciplinary cross-collaboration; as well as the
negatives that come with habitat conservation.

Florida is experiencing many environmental issues. These range from population growth,
rapid urban sprawl, habitat loss, fragmentation, biodiversity loss, invasive species, altered
process, and more. The assessments discussed in the report exposed efforts to combat these
issues through multi-disciplinary collaboration. Speaking to different professionals exposed
firsthand stories regarding Florida’s environmental issues. The assessments and interviews
highlighted the important implementations used to protect habitats and urban wildlife such as
critical wildlife linkages throughout the state, urban green corridors providing species with
movement opportunities, infrastructural improvements such as wildlife under-crossings or road
signage, educational programs that encourage communities to learn about wildlife and the issues
that affect their environment, the benefits of establishing pollinator pockets and the inclusion of
native vegetation, connecting with private landowners and developers to provide land-acquisition
incentives, and the importance of cross-profession collaboration and community engagement.
The next portion of the report will highlight recommendations for planners based on the

implantation stated prior.

Recommendations:
As urbanization continues to expand and affect wildlife habitats, the conservation and

preservation of urban species and their habitat becomes increasingly important. Urban wildlife
plays a critical role in maintaining ecological balance and biodiversity with human-altered
environments. The loss of urban wildlife can have negative effects on ecosystems and species’
health which can lead to issues that affect human well-being and our natural resources. To
mitigate threats stated throughout the report, urban planning strategies must be implemented to
protect and enhance urban wildlife habitats. Implementing urban planning strategies can promote
coexistence between humans and wildlife. This section will examine various urban planning
recommendations to mitigate the effects of urbanization on wildlife habitats located in Florida

and how they can be used by planners in other localities.
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Urban Planners work at various levels. The first level is the Federal level. This is where
urban planners work for federal government agencies such as the Environmental Protection
Agency (EPA). The second level is the state level. State level planners will work for state
government agencies. Planners can also work at the regional level. This is where planners work
for regional planning organizations or metropolitan planning organizations, and at the state level
planners coordinate planning efforts across multiple jurisdictions. Local level planners can work
for governments such as cities, towns, or counties. Planners within the local level develop and
implement land-use plans, zoning regulations and more policies to guide development and
growth. There are also planners within the private sector. Private sector planners can work for
private consulting firms, where they will provide and design services for developers, clients, and
businesses. The last level is the non-profit sector. Planners within this sector can work for non-

profit organizations, such as community development corporations or advocacy groups.

Inclusion of Native Vegetation
The state of Florida is home to nearly 3,000 native plant species. Based on plant diversity

only two other states are ranked higher than Florida (IFAS Extension - UF n.d.). By
incorporating native vegetation into urban areas, cities can improve air quality, reduce the urban
heat island effect, and enhance the biodiversity of a human-altered ecosystem. Implementing
native vegetation into projects, developments, and restoration areas can save the local
government money by reducing pollution and protecting waterways and wildlife habitats
(Massner n.d.). Not only are fauna affected by the issues stated in the report, but flora also
experience issues from increased human development and climate change patterns.

In some cases, local landscape ordinances can unintentionally contribute to the loss of
wildlife habitat by promoting non-native vegetation, labeling native species as a nuisance to the
public, or imposing rules that discourage their implementation. An example used by
governments is to amend local codes to allow for the requirement of native vegetation. It is
important that these ordinances state the native plantings and their improvements to the region.
Local governments can also establish a landscape plan. The plan will feature all the information
regarding native plantings and highlight information pertaining to new ordinances or codes used
for landscape improvements and native vegetation inclusion. Providing this plan can highlight
native plants and their importance within the ecosystem; making this plan available to all online

could encourage the use of native plants. The local government could also provide information
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pertaining to invasive plant species. For example, a landowner could have a plot of land taken
over by invasive vegetation. Working alongside the local government, the landowner could refer
to the landscape plan and contact the government for the plant’s removal, and the government
could provide ideas for incorporating native plantings. The local government can also establish
landscape ordinances. Certain ordinances require 100% coverage, whereas other require smaller
coverage or conservation of any existing native plant species where it is possible (Massner n.d.).
Planners can work alongside Landscape Architects to design green infrastructure throughout
urban areas that utilize native vegetation.

Incorporating native vegetation for landscaping can be cost efficient for local
governments and property owners. The native plants have adapted to the conditions of the local
area. This means these plants require fewer pesticides, less fertilizers, less watering, and can
reduce maintenance costs. According to a study carried out by the State of Illinois, it was
discovered that the installation of native prairie landscaping is 56% less expensive compared to
traditional landscaping, leading to an average yearly savings of $3,400 per acre. Apart from the
maintenance costs saved, the use of native plant species also reduces other expenses by soaking
up water that would have otherwise flowed into sewers. This, in turn, helps reduce erosion levels
and filters out dangerous pollutants before they reach water bodies. (Massner n.d.).

Many places in Florida have made native planting a requirement. Some examples stated in the
report include Pasco County, and landscape architecture firm Raymond Jungles Inc. Other
examples that Planners can learn from include Sanibel, Florida and Collier County, Florida. On
Sanibel Island, new developments and redevelopments require a minimum of 75% of native
vegetation. The other 25% must be noncompeting vegetation. Sanibel also requires individuals to
obtain a permit for the movement or removal of native vegetation. Sanibel also lists eight
invasive species that property owners must remove. The city will also provide financial
assistance in regard to the removal of invasive plantings, and will assist in the revegetation
process to provide residents with native plantings (Massner n.d.).

Another example is Collier County, Florida. Collier County mandates landscaping
requirements for new developments, and residential properties. If residents fail to meet the
minimum landscape requirements the county will deny their certificate to occupy until the
required landscaping is installed. The county must meet Florida’s Department of Agriculture

regulations and standards. The County has established certain zones that mandate the use of
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native plants in landscaping. For instance, in the region located to the South and West of US-41,
the County enforces a requirement that 100% of the plant species used for landscaping must be
native. In contrast, other areas that fall outside of these specified zones have a lower requirement
of at least 75% of the listed native plant species. (Massner n.d.).

The inclusion of native vegetation is a practice that is not only used in Florida. Certain
cities around the United States already have codes in place regarding native vegetation. Some of
those cities include Salt Lake City, Utah; Austin, Texas; Ventura, California; Schaumburg,
Illinois; and Minneapolis, Minnesota. Planners should require or incentivize native plantings
because of their benefits (Massner n.d.) and more importantly require or strongly encourage
designers, developers, and land owners, to conserve, preserve, restore, and create new habitats
and larger ecosystem connections. Native plants enhance biodiversity and provide benefits to
wildlife and their habitats. Native plant species can adapt to local conditions making them a cost-
effective solution, and they can be used to aid stormwater management by reducing runoff,
preventing erosion, and improving water quality. Also incorporating native vegetation can
mitigate the impact of urbanization by reducing heat, providing shade, and improving air quality.

Planners should collaborate with professionals to incorporate native plants in new and
re-developed properties. For example, planners will not the profession implementing the
vegetation. When working alongside landscape architects, planners can collaborate to decide the
required guidelines for developments to follow regarding native plantings. Planners can also
collaborate with ecologists to gain a better understanding of what native plantings could provide
more benefits for the surrounding ecosystem. | would recommend disciplines to examine vacant
lots. Vacant lots are prime locations for implementing urban greening and the implementation of
native vegetation (Anderson and Minor 2021). The city of Orlando owns 58 vacant lots, and
these plots of land could function as a location of urban greening (City of Orlando n.d.).
Establishing a landscape plan for the county can provide individuals with knowledge on the topic
and practices that can be used on one’s own land. The inclusion of native plantings is not a new
idea; however, as urbanization continues, it is important to research these plants, their benefits

and establish codes or landscape ordinances to promote the implementation of native vegetation.
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Infrastructure Improvements
Urban wildlife faces numerous challenges due to the impacts of human development and

urbanization. However, urban infrastructure improvements offer an opportunity to enhance and
restore habitats for wildlife in cities. By designing and implementing infrastructure with the
needs of urban wildlife in mind, cities can support and promote biodiversity, improve ecological
connectivity, and mitigate the impacts of urbanization on wildlife populations. Furthermore,
these improvements can also benefit human communities by improving the aesthetic appeal of
urban areas, reducing flooding and erosion, and enhancing recreational opportunities. As such,
incorporating wildlife-friendly infrastructure such as wildlife crossings, and critical linkages are
crucial aspects of creating sustainable and resilient urban environments.

Planners within the local sector can use their knowledge of land-use and zoning
regulations to establish land-use practices with habitat conservation in mind. Planners in
collaboration with other professionals need to start by examining ecosystems and how
urbanization is affecting them. Working alongside ecologists will allow planners to gain a better
understanding of the plots of land that may be important for habitat conservation. Ecologists will
have more extensive knowledge on the ecosystem, and providing that knowledge could promote
land-use planning practices geared to conserving and maintaining core areas. It is critical that
urban planners review these areas and examine the current infrastructure in place. Take, for
example, roadways intersecting habitats. Constructing a roadway that fragments habitats is
dangerous for all parties involved. Planners should work with other professionals to examine an
area where a potential roadway is intended. By understanding the ecosystem and its species,
professionals could limit the amount for animal-vehicular interactions. Many of the
infrastructural updates pertaining to wildlife occur after the roadway has been constructed. For
new proposals it would be beneficial to research wildlife crossings before the design and
construction occur. Certain measures can also be implemented to limit animal-vehicular
interactions. Those measures include wildlife crossing structures, fencing, reduced speed zones,
closing particular roads for a limited about of time during certain times of the day, the inclusion
of wildlife signage, installing wildlife detection systems, and applying land-use planning that
takes wildlife into account and avoids placing roads or highways in wildlife populated areas. The
best scenario would be to examine land use planning, because designating a roadway in a

wildlife limited region can be more cost efficient down the line. Although Florida has a history
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of implementing wildlife crossings, certain counties and regions are playing catch up. For
instance, if a road was built fragmenting a core habitat, research must be performed to
understand how affected species move and locate the best location for a potential crossing. Once
approved the crossing will be expensive. Understanding the region, environment, and ecosystem
hand in hand with land use planning can limit human-vehicular interactions, provide a safe-
haven for wildlife movement, and limit spending on response conservation interventions.

The implementation of wildlife crossings is not a new practice; however, it is an
expensive one where cost can limit the amount of these interventions. As of 2015, the FWC’s
GIS data stated that Florida is home to 73 wildlife crossings (FWC 2015). Wildlife crossings
have been a practice that has been implemented all over the world. Certain crossings are made
for specific species. Crossing in the United States can be found in Florida, California, Wyoming,
Nevada, Montana and more (Holland 2020). Examples of crossings in other parts of the world
include Estonia, Israel, Georgia, Canada, Netherlands, and Australia. The issues that occur in
Florida occur worldwide. “Roadkill rates have risen over the past half-century; today, around 12
percent of North American wild mammals die on roads. And new satellite-tracking and genetic
technologies have revealed subtler harms. Busy interstates prevent herds of elk and mule deer
from migrating to low-elevation meadows in winter, occasionally causing them to starve. In
California, freeways have thwarted mountain lions from mating, leaving the cats so inbred that
they’ve fallen into an extinction vortex” (Goldfarb 2021). Land-use planners, among other
professionals, can address conservation infrastructural issues before they occur by researching
the region and species. Being able to understand the environment and incorporate land-use
planning can protect species, provide benefits to individuals, conserve core habitats and direct
funding to re-developing certain infrastructure interventions.

Land-use planning plays a critical role in protecting wildlife within urban areas. Planners
need to take habitat requirements and wildlife movement patterns into account to reduce the
developmental impacts on sensitive ecosystems and prevent fragmentation. Planners in
collaboration with the professionals can identify and protect critical habitats and ensure that
development is limited or terminated completely. The establishment of wildlife corridors can be
done through land use planning as well. Planners can identify the core linkages and ensure that
these passages are not disturbed by development. Another measure that planners can implement

is habitat restoration and enhancements projects. Working alongside planners, developers can
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implement measures for habitat restoration such as incorporating native vegetation, installing
nesting boxes, the creation of pollinator gardens, and maintaining and monitoring buffers or
natural edges of developments and their ecosystems. Land-use planners can also encourage
developers to use low-impact development practices. These would include the inclusion of green
roofs, permeable paving, and rain gardens. The last measure is limiting the size and intensity of
developments close or in sensitive habitats. By limiting the size and intensity of developments
land-use planning can limit the impact of urbanization on habitats and prevent the fragmentation
of critical ecosystems (FWC n.d.). Overall, it is important for planners, organizations,
environmental consultants, community leaders, and diverse professionals to recognize the
importance of conservation design approaches and wildlife-friendly practices. Through land-use
planning, planners and other disciplines can strive for sustainable and resilient communities that
support both human and wildlife populations.

Educational Opportunities
As the world continues to grow, it is becoming increasingly important to incorporate

strategies that promote biodiversity and environmental conservation through urban planning.
One of the ways urban planners can contribute to this effort is by providing educational
opportunities about wildlife. By designing urban spaces to include green spaces, connecting
critical wildlife corridors, building wildlife-friendly infrastructure, encouraging the practice of
citizen science, and providing opportunities in collaboration with educators, urban planners can
help spread awareness on environmental issues and wildlife education.

When planners are incorporating green infrastructure or working with communities to
provide a new park or garden, a recommendation would be to set up signage. These signs can
highlight species that utilize the space or provide information on plant species or environmental
events that occur within the habitats, such as pollinators or migratory birds. Including signage
will provide visitors with information pertaining to the project as well as the benefits the project
provides. A great example of a location where signage could be beneficial is the native patches
of vegetation on golf courses. Signage could be strategically located around the course,
educating players on the species that live on the course. Another idea could be providing a
wildlife score card as well as the original score card. The wildlife score card relates to previous

wildlife tracking programs stated earlier in the report. Establishing signage next to pollinator
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pockets could also encourage awareness on the habitat, the pollinators, and their overall
connection to our ecosystems.

Another recommendation for planners is to work alongside educators. This could be done
by setting up workshops that mainly focus on wildlife and ecosystems. For example, a planner
could set up a class session explaining benefits from wildlife corridors, connections made with
green infrastructure, how collaboration between professionals exposes more information, or how
native plantings can bring environmental advancements. Being able to spread awareness about
the environment and its beautiful species is important for the future of our wildlife. There are
many educational options throughout the state of Florida. These include wildlife immersion
camps, wilderness activities, online forums, webinars, organizational events, and online visual
representations. For locations that do not have these opportunities, it is important to start by
understanding the ecosystem and the species within it. Once you are able to understand the
ecosystem, it is important to educate others on the species that are found within their
neighborhood. Establishing signage and other forms of educational opportunities is important
when trying to promote awareness about nearby habitats and wildlife as well as encouraging
individuals to be interested in nature. Spreading education on wildlife could encourage
individuals to be more aware of their environment, neighboring wildlife, and environmental
issues.

When establishing educational opportunities, it is also important to provide information
on the county’s land-acquisition information. Holding meetings, forums, and providing online
information could encourage landowners to work alongside counties and organizations. It is
critical that throughout these opportunities, the land-acquisition program is explained, and the
incentives and benefits are detailed. For instance, providing information about landowner
incentives could spark more interest from private landowners. Highlighting information on the
environmental benefits these land-acquisition programs provide is also important. A
recommendation for land-acquisition exposure would be to provide examples of landowners who
consent to providing information on their property and the environmental benefits that have
occurred since the plot was acquired. Showcasing previous landowners, as well as highlighting
the wildlife benefits that have occurred since the land was acquired, could promote more
landowners be engaged in land-acquisition programs. For example, organizations and counties

could say “This is John S. from Pasco County. Mr. S joined our land-acquisition program in
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2018. His property is 30 acres. Mr. S’s property is now part of a critical wildlife linkage. These
species have been seen using the passage on his property. By collaborating with Mr. S, we have
provided these benefits to the environment...” Showing personal stories and their benefits could
encourage other landowners to get involved. It is critical that planners understand how
developments and infrastructure can affect ecosystems and wildlife and continue examining
methods for the protection and conservation of habitats. Planners should continue to explore how
planning methods can be used to protect wildlife. As our world continues to change, it is
important to research these methods and implementations before our wildlife has vanished while

also taking the negatives and public opinion into consideration.

Negatives That May Come with Habitat Conservation
Conserving and creating natural areas for wildlife may receive negative backlash from

the public. Establishing natural areas in proximity to humans may lead to more human-animal
interactions, and with the addition of wildlife comes negatives. Certain wildlife is labeled as
nuisance wildlife. Establishing habitats in close proximity may bring property damage from
nuisance wildlife. In response to nuisance wildlife, there is a four-step process on how to manage
these animals in residential settings. First, it is important to identify which species is responsible.
There are different management tactics used for different species. It is critical to identify the
correct culprit to minimize future damage and limit frustration and wasted time. Understanding
the species allows us to develop a counter strategy that matches the culprit’s habits. When
identifying, it is important to inspect damaged plants and soil to determine which species made
bite marks, scratching, digging and more. The next step is to examine the signs left behind by
wildlife. Whether it is tracks, scat, burrows, or nests, being able to locate these signs will help
with identification. Lastly, it is important to determine what time of day the damage is occurring.
Different species are active at different times, and this could help with the identification process
(Ober and Kane 2022).

The second step is to determine why the animal is causing the problem. All species
require food, water, and shelter, and it is critical to determine which of those three resources the
culprit is looking for. Once the resource has been identified, it is important as a third step to
determine a tactic that is most suitable for solving the problem. Typically, three tactics are used:
the first one is habitat modification which is just what the term describes - to modify the resource

that the species is attracted to. The second tactic is implementing deterrents such as repellents,
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fencing, netting, and frightening devices. The final tactic is trapping or killing the wildlife.
Trapping or poisoning wildlife should only be considered a last resort when other options won't
work, and many restrictions apply to this method. Trapping and relocating are usually a short-
term solution and may just move the problem elsewhere. Trapping is more suitable for situations
where animals have entered a building and need to be removed. It is crucial to be familiar with
the legal restrictions and assess whether one needs professional help or can handle the situation
on their own (Ober and Kane 2022). Establishing educational opportunities can provide
information to the public about the steps discussed above. Holding classes or informational
presentations can promote nuisance wildlife measures in an educated and ethical way and can
encourage public buy-in.

Another potential negative is wildlife disease transmission. In response to wildlife disease
transmission, the FWC plays a critical role in identifying and managing diseases that pose a
threat to humans, wildlife, and domestic animals. The state’s fish and wildlife populations are
becoming more vulnerable to diseases, and various factors such as habitat fragmentation, toxins,
environmental contaminants, and global climate change contribute to the wildlife’s vulnerability.
Furthermore, the state's subtropical climate, large human population, and location make it more
susceptible to the introduction of wildlife diseases via exotic and invasive species, global travel,
and translocation of wildlife. To address these threats, continuous monitoring, preventive
measures, and expert technical assistance are required (FWC n.d.).

The FWC states their Wildlife Health Program Objectives as follows: (1) prevention of
disease introduction or spread; (2) early detection of the disease; (3) assessment of disease risks
to public health, Florida’s fish and wildlife, and domestic animals; (4) appropriate response t0
diseases that are detected and/or introduced; (5) ongoing availability of technical expertise,
including expertise regarding animal welfare (FWC n.d.).

The FWC Wildlife Health Unit also conducts surveillance on several wildlife diseases.
These include Highly Pathogenic Avian Influenza (HPAI), HPAI occurs mainly in birds, and is
highly contagious among them. It can become deadly towards domestic poultry (CDC 2022).
The FWC conducts surveillance on waterfowl that are harvested by hunters and those that are
live captured. The FWC also investigates instances of bird deaths for HPAI, which can become a
threat to human health. Another disease surveyed by FWC is the Chronic Wasting Disease
(CWD) in deer. CWD is a prion disease that affects deer, elk, moose, and more cervid. (CDC
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2021). Although there have been no reported cases of CWD infection in humans, CWD can
affect the overall ecosystem and cervid population. Active surveillance encompasses the random
collection of samples from deer that were either hunted or killed on roads. On the other hand,
passive or targeted surveillance involves the necropsy and examination of deer that are found to
be ill or dead without an apparent cause (FWC n.d.). The FWC also engages in Florida Panther
disease surveillance. All of the panthers that are found dead undergo a necropsy (FWC n.d.).
The free-ranging wildlife veterinarians at FWC are responsible for performing forensic
necropsies, administering wildlife immobilization and anesthesia, and occasionally inserting
radio telemetry transmitters through surgery. They also address animal welfare issues concerning
wildlife, including guidelines for humane euthanasia, and establishing agency protocols for
capture, immobilization, and other management or research activities. While wildlife
rehabilitation is not a primary focus of Florida's Wildlife Health program or other government
wildlife agencies, endangered species such as the Florida panther may benefit from rehabilitation
in cases of injury or orphaned young, which can aid in population recovery efforts. The FWC
provides sources where the public can report or submit information of suspicious cases of
wildlife diseases. For example, there is a CWD hotline, monitored 365 days a year. Establishing
proper educational opportunities can teach the public about diseases they may have been
unaware of, while also educating them on the proper tools to report and avoid diseased wildlife.
Establishing natural areas may also bring ticks. Ticks can be found all year round in
Florida, but the abundance of nymphs and adults can vary seasonally. Ticks in either
developmental stage have the potential to transmit diseases making prompt removal of ticks and
measures to prevent tick bites essential. Since nymphs are typically small enough to go
unnoticed, they carry an increased risk of disease transmission. There are several methods to
avoid and prevent ticks’ bites and disease infection. In addition to appropriate clothing and
chemical skin repellants (IFAS Extension - UF n.d.). certain fragrances, textures, and oils and
some plants including garlic, sage, mint, lavender, beautyberry, rosemary, and marigolds will
repel ticks. Another method is to discourage tick-carrying wildlife such as deer and mice. To
discourage deer from certain areas, it is important to choose plants that deer will not eat. Within
residential areas it is important to clean up trash and clean underneath bird feeders to limit mice.
Another method is to welcome tick-eating wildlife. Ducks, geese, chickens, turkeys, and

guineafowl are all species that will eat ticks (Florida Farm & Feed n.d.). When establishing a
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core conservation area, it is important that the public understands about the potential risk of
ticks. Establishing signage with information pertaining to the proper tactics to avoid ticks would
be beneficial if they were set up in-front of natural areas. Ecologists and Landscape architects
can work hand-in-hand to determine which vegetation can be used to prevent ticks. Educational
opportunities can also be used to educate the public on ticks and the prevention methods used for
humans as well as pets.

Although there are negatives associated with core habitat conservation zones, it is
important to prioritize their establishment for several reasons. First, core habitat conservation
zones play a crucial role in maintaining biodiversity by protecting the natural habitats of native
species. These zones serve as crucial refuges where wildlife can find food, shelter, and breeding
grounds, contributing to the overall health and resilience of ecosystems. By conserving core
habitats, we can help prevent the loss of endangered or threatened species and maintain healthy
populations of native flora and fauna. Second, core habitat conservation zones provide
opportunities for scientific research and education. These areas offer a unique opportunity for
scientists, researchers, and students to study and learn about the intricacies of natural ecosystems.
By studying these conserved habitats, we can deepen our understanding of ecological processes,
monitor species populations, and develop effective conservation strategies. Third, core habitat
conservation zones can provide recreational and aesthetic benefits to the public. These areas
offer opportunities for outdoor activities such as hiking, birdwatching, and wildlife observation,
allowing individuals to connect with nature and experience its beauty firsthand. Access to
conserved habitats promotes physical and mental well-being, providing a respite from the
pressures of urban life and fostering a sense of appreciation and stewardship for the natural
world. In conclusion, despite the potential drawbacks, the establishment of core habitat
conservation zones is a vital step in safeguarding biodiversity, facilitating research and
education, offering recreational opportunities to establish public buy-in, and promoting the cross-
disciplinary collaboration to ensure future conservation practices. By recognizing the long-term
benefits and embracing responsible land management practices, we can strike a balance between
conservation and human needs, ensuring a sustainable future for both wildlife and people in
Florida.
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Importance of Cross-Disciplinary Collaboration
Planners play a significant role in shaping the environment we live in, but they can also

have a major impact on the natural environment around us. Collaboration between urban
planners and other professions, such as ecologists, landscape architects, architects, wildlife
biologists, developers, and different levels of government is essential for the protection of
wildlife. By working together, professionals can create a more sustainable and wildlife-friendly
environment the provides benefits for both people and nature. Collaboration can identify core
habitats and critical ecosystems. Ecologists can provide important insights into the needs and
behaviors of local wildlife. Working alongside ecologists can help planners understand the
environment and can be used to direct development projects. By understanding the environment,
planners can minimize habitat disruption. Another idea from collaboration could be establishing
new wildlife habitats within urban areas. Planners and landscape architects can design green
spaces, such as public parks, that incorporate native plantings and water features which can
provide benefits for wildlife. Planners should also collaborate with educators. Educators could
allow planners a platform to provide information on planning and expose what is being done
locally planning wise. By incorporating educational initiatives into development projects, such as
signage or guided tours, communities can learn about the benefits of urban wildlife and how they
can help support these local habitats.

A recommendation for effective collaboration would be to host multi-disciplinary
meetings. These meetings would incorporate different professions and review what is being done
throughout the county. These meetings could be monthly and encourage ideas and open
discussion. Cross-profession engagement can provide new insights and ideas, while also
exposing relevant information and practices. An example would be to discuss development
projects, interventions, and programs and how they play a role within each profession. For
instance, hearing opinions on a future project from different disciplines could provide
information regarding species, habitats, encroaching infrastructure, and community feedback.
Working to protect habitats will involve collaboration. Collaboration between urban planners and
other professions can provide benefits for nature as well as people. By working together to
identify core regions to protect existing habitats, developmental issues, conservation practices,

educational programs, and more can help to ensure a thriving ecosystem for future generations.
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Concluding Thoughts
Florida is home to a diverse range of wildlife, and the state is experiencing many

environmental issues that contribute to habitat and species loss. The inclusion of wildlife
assessments, plans, policies, and programs have resulted in core areas of land deemed for
wildlife, the establishment of wildlife corridors, and the introduction of new methods to conserve
and protect land and species. This report reviewed two assessments showcasing efforts to protect
Florida’s species and core habitats. Interviewing different professionals exposed projects put in
place to provide havens for wildlife and aspire conservation culture. Overall, the inclusion of
conservation-minded planning can provide benefits such as creating green linkages and pocket
gardens. It can also be used to shape land-use planning efforts, facilitate wildlife movement to
avoid vehicular-animal interactions, collaborate with professionals to provide open discussions,
work alongside developers and landowners to provide incentives such as land-acquisition plans,
and more. Planning can provide new insights and infrastructural improvements that can provide
benefits for wildlife as well as people.

This report exposed many conservation methods and actions that have protected habitats
and facilitated biodiversity. It is important to understand the ecosystem as a whole which can
enhance land-use planning and expose new methods and practices. Florida is introducing new
ideas to conserve and protect their habitats and wildlife. The work being done in Florida is
phenomenal, and other locations should review their assessments and strive to incorporate plans
and programs into their own regions. Other locations can learn from the educational
opportunities introduced in Florida and should strive to provide educational materials for
individuals to establish an interest in nature and encourage conservation culture. In conclusion,
planners provide a unique junction between ecology and society by implementing strategies

based on our understanding of the natural world and applied to our built environment.
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Appendix A - Interview Questions

-How long have you been working in your current position?

-How would you define an urban species?

-What animals live among us that you would consider wild?

-As our world is growing what do you anticipate the future of our habitats and species
will look like in urban settings?

-Do you believe that residents are under-educated on native species and their
environment? How would you encourage residents to educate themselves on the topic?
-What animals/wildlife should we be planning for?

-How does your organization decide if the area is deemed to be restored?

-What guidelines are in place that your organization must follow for the protection of
species and conservation of natural lands?

-When a new project is proposed what precautions or research is done before based on
species and pre-existing habits?

-From persevering natural lands what positive impacts have you seen?

-How have species been impacted due to the conservation of natural lands?

-Have there been any restoration projects that did not work due to developments or other
factors? If so, where were they, and why did they not work?

-Have any projects been terminated or halted due to habitats or species? If so, please
elaborate.

-What environmental issues regarding species do you wish were discussed more?

-Is there any project that stood out for you where you had to reconcile work between
development and protection?

-Is there anything | have not covered with my questions that would be beneficial for me

to know?
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Appendix B - List of Interviewees

Artz, Ericka — Senior Chemical and Biological Analyst - Joint Requirements
Office for Chemical, Biological, Radiological, and Nuclear Defense
Bowers, Keith — Landscape Architect/Restoration Ecologist, Southeast
Atlantic Bioregion Team Leader, President, and Founder of Biohabitats
Charbonneau, Melissa — National Resource Conservation Division Manager
for Pasco County

Hammond, Frank — Landscape Architect/Senior Designer with Raymond
Jungles, Instructor

Hight, Jason — Director of Conservation Planning Services for the FWC
Kingery-Page, Katy — Associate-Dean & Professor of the College of
Architecture, Planning and Design for Kansas State University

Ratliff, James — Principal Planner for Hillsborough County, Florida

Steen, Jeff — Design Principal/Landscape Architect for Raymond Jungles
Stevens, Lindsay — Director of Land Protection, Sustainable Communities
Strategy for the Nature Conservancy

Trone, Sue — Chief of Community Planning for the City of Miami
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Appendix C - Figure References

Fig. 1, FWC, Hotspots of Biological Diversity, Map, 2002, Pasco County,
https://content.civicplus.com/api/assets/54h67e05-bc75-4b75-b2f8-bf45d2e95795

Fig. 2, Pasco County and Florida Natural Area Inventory, Public Lands, Map, 2002,
Pasco County, https://content.civicplus.com/api/assets/54b67e05-bc75-4b75-b2f8-
bf45d2e95795

Fig. 3, Glatting Jackson, Critical Linkages, EPU’s and the Agricultural Reserve, Map,
2002, Pasco County, https://content.civicplus.com/api/assets/54b67e05-bc75-4b75-
b2f8-bf45d2e95795

Fig. 4, The Florida Wildlife Corridor Foundation, M34, Photo, The Florida Wildlife
Corridor Foundation, https://floridawildlifecorridor.org/about/inspired-by-a-bear/
Fig. 5, The Florida Wildlife Corridor Foundation, M34 Travel Area, Map, The
Florida Wildlife Corridor Foundation,

https://floridawildlifecorridor.org/about/inspired-by-a-bear/

Fig. 6, FWC, A Profile of Wildlife in Urban Areas, Map, 2019, FWC,
https://myfwc.com/media/22767/2019-action-plan.pdf

Fig. 7, Raybuck, Amy, Panama City Crayfish, Photo, 2019, FWC,
https://myfwc.com/media/22767/2019-action-plan.pdf

Fig. 8, FWC, Least Tern, Photo, 2019, FWC, https://myfwc.com/media/22767/2019-
action-plan.pdf

Fig. 9, FWC, Burrowing Owl, Photo, 2019, FWC,
https://myfwc.com/media/22767/2019-action-plan.pdf

Fig. 10, FWC, Native Bee, Photo, 2019, FWC,
https://myfwc.com/media/22767/2019-action-plan.pdf

Fig. 11, Carswell, Jack, FWC Species of Greatest Conservation Need Table, Table,
2023.

Fig. 12, FWC, how many acres of habitat might these animals lose by 2060, Graphic,
2010, FWC, https://myfwc.com/media/5478/fwc2060.pdf

Fig. 13, FNAI, Seven Runs Creek Final Phase, Map, 2021, Office of Environmental

Services,
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