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ABSTRACT
This report provides a detailed evaluation of Winter Haven’s Comprehensive Plan and Land
Development Code for the purpose of identifying opportunities to implement sustainable water
resource management policies, programs, and practices; identify and remove barriers to sustainable
water resource management; and develop incentives for implementing sustainable practices. The
evaluation includes both a quantitative and qualitative assessment of the City’s capacity for and
progress toward becoming a water-centric sustainable community, as well as an assessment of
potential disconnects in community planning the City should avoid. The report provides guidance
and recommendations for citizens, landowners, developers, planners, engineers, and City staff
to follow in implementing the City’s requirements for water resource sustainability. It provides a
base of information for gaining consensus and support for building a water-centric sustainable
community through collaboration and community planning. Properly planned and managed, the
business and economic growth opportunities in Winter Haven will help restore and protect the water
resources necessary to sustain a healthy and vital local economy, culture, and environment.
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EXECUTIVE SUMMARY
This report provides a detailed evaluation of Winter Haven’s Comprehensive Plan and Land
Development Code for the purpose of identifying opportunities to implement sustainable water
resource management policies, programs, and practices; identify and remove barriers to sustainable
water resource management; and develop incentives for implementing sustainable practices. The
evaluation includes both a quantitative and qualitative assessment of the City’s capacity for and
progress toward becoming a water-centric sustainable community, as well as an assessment of
potential disconnects in community planning the City should avoid.

The report provides guidance and recommendations for citizens, landowners, developers,
planners, engineers, and City staff to follow in implementing the City’s requirements for water
resource sustainability. The City is developing sustainable community indicators based on the
economic, social, and environmental assets of the community—its community capital—and the value
the community places on those assets. By deciding what to protect, and what indicators to monitor in
order to protect these things, Winter Haven is operationalizing its community-defining values for
protecting water resources.
The detailed assessments in this report provide a base of information for gaining consensus and
support for building a water-centric sustainable community through collaboration and community
planning. Winter Haven recognizes that the problem of meeting its water resource needs belongs to
the entire community, as water is the community’s most valuable asset. For this reason, the City is
implementing a community planning process to actively and openly engage the community. When
citizens participate in designing their future, there is an emotional investment in the outcome
accompanied by a firmer commitment to its implementation.
To be clear, there are no “silver bullets” that will set Winter Haven or any city on a path towards a
healthy and sustainable future. Rather, the need is for a long-term strategy emphasizing consensus
processes; public education; political organizing; policy tools such as sustainability indicators and
performance standards; development of vision documents and “best practice” examples; and the
creation of institutions that can more effectively address physical planning and equity issues.
Through these efforts Winter Haven can develop the knowledge, political will, and institutional
capacity to bring about change. The findings, recommendations, policies, and programs presented in
this report are designed to provide the fastest and most lasting route to change.

Findings
It is clear from this evaluation that many of the major elements for building a water-centric
sustainable community are already in place in the City’s adopted Comprehensive Plan and Land
Development Code. These include specific provisions for protecting land and water resources,
including aquifers, lakes, wetlands, floodplains, wildlife habitat, and threatened and endangered
species. Many of these provisions, along with complimentary provisions for promoting the
revitalization of the downtown urban core through compact, infill, and mixed use development, were
adopted by the City in the Winter Haven 2025 Comprehensive Plan in 2011 and in major updates to
the Land Development Code in 2000 These provisions, collectively known as the City’s Sustainable
1
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Water Resource Requirements, have been excerpted from the Comprehensive Plan and Land
Development Code and compiled as a single document for ease of reference in Appendix B. They
provide the planning and legal foundation for building a water-centric sustainable community.
No inconsistencies were found between the City’s Comprehensive Plan and Land Development
Code that would inhibit or otherwise prevent the City from implementing the adopted policies and
ordinances for protecting water resources.
No new amendments to the City’s Comprehensive Plan or changes to the requirements in the Land
Development Code are recommended at this time. Instead the City will focus on providing guidance
on implementing existing policies and ordinances for protecting water resources. Through
implementation, the City will identify what, if any, changes to the Plan or Code are required.
The City has successfully used this approach to promote the revitalization of the downtown urban
core. Starting with the creation of the C-1 zoning district in 2000, the City developed unique lot and
building requirements for the downtown to preserve its historic, walkable character. In 2011, the
City amended the Comprehensive Plan to specifically provide for compact, infill, and mixed use
development in the downtown and other activity centers in the community. Now, almost four years
later, the City is refining and updating the C-1 zoning requirements in the Land Development Code
to allow for increased development densities and discourage suburban style development within the
highly urbanized downtown.

Recommendations, Policies, and Programs
1. The City will use the development strategies and guidance in Chapter 4 (How to Grow, page 39)
and the recommendations in this report to guide landowners, developers, engineers, and
planners in implementing the Sustainable Water Resource Requirements in the City’s
Comprehensive Plan and Land Development Code.
2. The City will use the following publications as a guide to help landowners, developers,
engineers, and planners in Winter Haven select and evaluate the best Low Impact Development
(LID) options for meeting the City’s stormwater drainage and aquifer recharge requirements:
• Low Impact Development: a design manual for urban areas, University of Arkansas
Community Design Center, University of Arkansas Press, 2010. This manual, which was
developed for communities in the US located east of Central Texas, is especially relevant for
the Southeast region, including Florida and Winter Haven. Although a project cannot be
engineered from the manual, it provides guidance and examples for selecting and applying
LID techniques at the scale of buildings, sites, streets, and open spaces. The LID techniques
covered in the manual are shown in Figure 4 (page 46). Table 2 (page 47) provides detailed
descriptions and siting and design considerations for each LID technique. Table 3 (page 57)
provides the mechanisms for stormwater reduction and pollutant control associated with
each LID technique. Definitions for each mechanism for stormwater reduction and pollutant
control are provided in Appendix C. A hardcopy of the manual can be purchased from the
University of Arkansas at the following link: http://uacdc.uark.edu/books.php. A pdf of the
manual is also available on the Sustainable Winter Haven website at the following link:
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•

http://nebula.wsimg.com/2d4f7f6a28aeac82f59a9759e687a60b?AccessKeyId=4854FA1892
0104DA51AC&disposition=0&alloworigin=1.
Design of Urban Stormwater Controls, Water Environment Federation, American Society
of Civil Engineers/Environmental and Water Resources Institute, 2012. This authoritative,
engineering manual of practice is focused on consolidating technologies to foster a
convergence between traditional stormwater controls and green infrastructure. It explains
how systems of stormwater controls can be designed to meet multiple objectives, including
flood control; stream channel protection; groundwater recharge; water quality improvement;
protection of public safety, health, and welfare; and multipurpose public benefits. A hardcopy
of the manual can be purchased from the Water Environment Federation at the following link
or from your preferred book provider:
http://www.e-wef.org/Default.aspx?tabid=251&ProductId=18172.

3. The City will use the development guidelines and checklists provided in Appendix E, along with
the guidance in Chapter 4 (How to Grow, page 39), as a guide for better site design for
development, redevelopment, and retrofit projects in Winter Haven and throughout the Peace
Creek Watershed. The guidelines and checklists will be consulted early on and throughout the
design and land planning process by landowners, developers, engineers, and City staff. The first
goal is to minimize stormwater runoff. The second goal is to mitigate any stormwater runoff
generated by the project.
4. The City will provide training and education to landowners, developers, engineers, and City staff
in the application of LID and the use of these guidance documents. Through public and private
collaboration, the City will create a strong foundation for the implementation of LID in Winter
Haven. This will require the City to provide clear guidance in implementing its development
requirements while, at the same time, allowing flexibility with respect to the design solutions used
by developers. Beyond regulating private development, the City will need to use LID solutions
and best management practices when planning, designing, and constructing its public works
projects.
5. In reviewing and evaluating infill and redevelopment project proposals, the City will look for
opportunities to disconnect directly connected impervious areas (DCIA) (e.g., parking lots
draining directly to storm drains and pipes that flow directly to the City’s lakes, with no provision
for infiltration, aquifer recharge, evapotranspiration, water quality treatment, flow attenuation, or
storage). Stormwater flows from impervious areas will be managed as closely to the source
using the green infrastructure techniques discussed in Chapter 4 (4.1 Open spaces and natural
infrastructure, page 40).
6. As required in the City’s Comprehensive Plan, developers will use the Florida-Friendly
Landscaping Guide, developed by the University of Florida, Institute for Food and Agricultural
Sciences (IFAS), as a guide for plant selection and irrigation to reduce water resource impacts. A
pdf copy of the Guide can be found at the following link:
http://fyn.ifas.ufl.edu/pdf/FYN_Plant_Selection_Guide_v090110.pdf.
7. Winter Haven will evaluate ways to reduce stormwater flow rates and volumes below
predevelopment conditions for different intensities of development and amounts of impervious
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area, and different soil conditions. What can’t be addressed at the site level of development will
have to be addressed through regional water storage solutions.
8. The City will evaluate multiple development scenarios for creating regional water storage areas
for the purpose of addressing existing flooding problems, providing flood protection for future
development, and maximizing the beneficial use of stormwater for human and natural system
use, including increased lake levels and water flows to the Peace River. Potential regional water
storage sites that may be considered for evaluation include: the two regional activity centers
proximal to the intersections of a) State Road 60 and Intermodal Drive, and b) US 27 and
Cypress Gardens Boulevard; and the large floodplain area located west of Lake Hamilton and
south of Lake Fannie. As shown in the Sapphire Necklace map, they are storage sites 6a and
6b, 11-14, and 18, respectively (see Figure 2, page 27). A draft scope of work is provided in
Appendix D.
9. The City will use the list of solutions provided in Chapter 5 (Barriers, page 67) to overcome
potential planning and regulatory barriers to implementing the Sustainable Water Resource
Requirements in the City’s Comprehensive Plan and Land Development Code. The solutions,
which are provided as a checklist in Appendix E (Development Guidelines and Checklists), will
be selected on a project-by-project basis to address site specific issues.
10. The City will use the financial and planning incentive options provided in Chapter 6 (Incentives,
page 75) to promote sustainable water resource practices. The incentives, which are provided in
Appendix F (Financial Incentives) and as a checklist in Appendix E (Development Guidelines
and Checklists), will be selected on a project-by-project basis to address site specific issues.
11. The City will create a Restoration Funding Team to develop implementation and funding
strategies that encourage and facilitate public and private participation in protecting and restoring
water resources. Many of the financial mechanisms in Appendix F (Financial Incentives) allow for
and encourage partnering among multiple state and federal partners. This will allow the City and
all of its local, state, and federal partners to leverage their financial and technical resources to
the greatest extent possible. Partnering on projects should also make the projects more
competitive, increasing the probability of funding. The Funding Team will also assist in
standardizing the legal easement documents for flooding, restoring, maintaining, managing, and
conserving the water resources.
12. To fund and provide for restoration of the regional water storage areas, the City will solicit
interest from private mitigation banking entities to determine interest level and potential
incentives for establishing a mitigation bank(s) in the Peace Creek subbasin. Incentives could
include reservation of credits for mitigating wetland impacts resulting from public sector
infrastructure projects (City, County, Florida Department of Transportation) and private
development in the watershed. The mitigation banking entities will work with the private
landowners at each site, eliminating the need for property acquisition by the City.
13. The City and/or mitigation bankers in the Peace Creek watershed will enter into contract
agreements for mitigation with the Florida Department of Transportation to mitigate the impacts
of the Polk Parkway Extension and other state roads in the Peace Creek Watershed. The
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timeliness for permitting the mitigation would be a major consideration for FDOT in electing to
opt out of the water management district’s mitigation plan and mitigating the impacts in the
Peace Creek Watershed (see Appendix F, 15. FDOT Mitigation). The State has a vested interest
in helping the City and the other communities in the watershed prepare for the water resource
impacts associated with the CSX Integrated Logistics Center development and facilitated by the
extension of the Parkway.
14. The City will monitor the health of its water resources using the system performance indicators
and measures shown in Table 4 (page 82). The measures will help the community gain a better
understanding of the natural and human factors influencing water levels in its lakes, wetlands,
and aquifers; and anticipate potential breakdowns or changes requiring intervention to protect
them. Although this information will be helpful in evaluating local impacts to water resources, it
will also alert the City to regional impacts, including the ability to monitor existing impacts
affecting Winter Haven and the other communities in the Peace Creek Watershed. These include
the regional drawdown of the Floridan Aquifer in a) the Southern Water Use Caution Area
(SWUCA) extending west from Winter Haven to Tampa Bay; and b) the Central Florida Water
Initiative (CFWI) regional water supply area extending north and east of Winter Haven and Polk
County. The City will coordinate with Polk County and the other communities in the watershed
and the water management districts to include their data in monitoring the health of the water
resources in the Peace Creek Watershed. The overall goals of the system performance
indicators are to:
• Preserve and restore the natural infrastructure as much as possible and use it to provide
multiple hydrologic functions and benefits; and
• Meet the long-term water resource needs of people and natural systems.
To achieve these goals, the City will use the community decision-making process described in
Chapter 8 (Community Consensus) to establish:
• Preservation and restoration targets for water levels in lakes, aquifer wells, wetlands, and
canal flows; and
• Flood storage targets to meet a defined level of service for flood protection.
15. The City will monitor the implementation of the recommendations in this report using the policy
and program indicators in Table 5 (page 83). The indicators provide feedback to the City on
whether a policy is moving in the right direction and at the right pace or on problem areas that
may require new approaches. The multiple measures for each of the four policies identified are
designed to evaluate the many interlinked activities and ongoing events associated with each
policy. The goals of the policy and program indicators are to:
• Ensure that the unique characteristics of the Peace Creek watershed are considered in
local and regional decisions; and
• Manage land to improve water resources in the future and not allow their gradual
degradation as in the past.
To achieve these goals, the City will use the community decision-making process described in
Chapter 8 (Community Consensus) to establish targets for each of the measures in Table 5.
16. The sustainable community indicators developed by Winter Haven are intended to provide the
distributed knowledge and information necessary to help the community self-organize, learn, and
adapt to achieve its goal of protecting water resources. For this reason, it is important to not use
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the indicators in a simplistic way to argue that a policy is not working or to punish any
stakeholder—public or private—for some presumed failure. The indicators do not show the
causes of problems, only their existence. They are indicators, not answers. They are the starting
place for discussion and exploration of potential action.
17. In addition to following the state requirements for public participation in local planning, the City
will engage the community in an open, iterative, and deliberative decision-making process to
build consensus for protecting its water resources. Through the process, the City will evaluate
the feasibility of proposed actions based on scale, as follows:
• Benefit/Cost Analysis – applied to decisions with small scale impacts and short time
horizons; a good policy is one that maximizes the benefit to cost ratio; economic
sustainability;
• Safe Minimum Standard – applied to decisions on ecosystem/landscape scale not
reversible in one lifetime; save the resource provided the social costs are bearable;
strong sustainability;
• Precautionary Criteria – applied to possible catastrophic outcomes in the distant future;
take affordable steps to avoid catastrophe tomorrow; sustainable risks.
18. The City will evaluate ways to link all of the elements of the comprehensive plan with the land
development code and subdivision regulations, including the provision of implementing guidance
like that found in this report, interactive maps, and real-time feedback to questions.
19. The City will write the 2035 Comprehensive Plan in a way that more fully integrates the
sustainable water resource goals, objectives, and policies of the City across all elements of the
Comprehensive Plan. This will pave the way for fully integrating the Comprehensive Plan with
the requirements of the Land Development Code.
20. The City will adopt a “one water” policy for evaluating everything the community does that
impacts or is being impacted by water, including engaging all of the City’s departments in looking
for ways to protect and manage water more effectively. A draft resolution for adopting a “one
water” policy is provided in Appendix G.
21. The City will create a Sustainable Water Resource Transition Team, consisting of all of the City’s
departments impacting or being impacted by water. The departments include: utility services,
community services, natural resources, and growth management. The Transition Team will be
responsible for fully integrating the activities and functions of the City in all aspects of water
resource sustainability.
22. The City will work with the owners of agricultural lands, Florida Department of Agriculture and
Consumer Services, and other governmental entities, including the City’s Restoration Funding
Team (see Recommendation 2, page 77) to identify and provide the owners conservation
planning and financial and regulatory assistance to restore and reconnect the natural hydrology
on their lands. For some of the owners this will mean helping them maintain their agricultural
operations. For others it will mean helping them position their lands for future development while
at the same time restoring the natural hydrology. The restoration of the wetland areas by
developers could provide valuable onsite mitigation for their developments and maximize the
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amount of land they can develop, while at the same time helping restore and reconnect the
regional hydrology. Similar assistance will be provided to owners of lands not in agriculture, as
the goal is to seize all opportunities to restore the natural hydrology of the watershed.
23. The City will partner with the Florida Department of Transportation on “complete streets” and
smart growth, including the expansion of the Central Polk Parkway which is a critical element of
the State’s investment in the CSX Integrated Logistics Center and the associated economic
development and jobs it will create. The City will seek FDOT’s cooperation in mitigating all of the
impacts of the Central Poll Parkway in the Peace Creek Watershed.
24. The City of Winter Haven will form the Peace Creek Watershed Partnership in partnership with
Polk County and the eight other communities in the watershed to protect water resources and
master plan the watershed. Working together, they will become the principal architects of their
own futures. Within the framework of a shared vision for water resource sustainability, they will
articulate what is unique about each of them and where they live. They will define what quality of
life means to them, agree on the attributes they want to preserve, decide how to manage the
resources that sustain them, and identify the economic, social, and environmental resources
required.
It is time to change the way Winter Haven manages water. The local economy, culture, and
environment depend upon it.
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1 – PURPOSE AND OVERVIEW
Growth and development in many communities today fails to implement a community vision or
design. All too often, it is the random consequence of available land and the initiatives of individual
landowners, builders, and developers, working independently. In contrast, Winter Haven wants to
build its community around an infrastructure for water, designed to sustain its future economically,
socially, and environmentally—to build a water-centric sustainable community (see Our Gift and
Our Legacy).
To achieve this goal, Winter Haven is evaluating and developing recommendations for implementing
and, if necessary, amending its Comprehensive Plan and Land Development Code for long-term
water resource sustainability, economic growth, and social equity. The evaluation and resulting
recommendations are the subject of this report.
Our Gift and Our Legacy – Winter Haven “The Chain of Lakes City”
We live in a community with a unique lake-centered environment that is continually enhanced and
preserved in a manner that ensures healthy ecosystems. Our citizens use and appreciate our water
resources.
The Winter Haven community is a recognized leader for the management and enjoyment of its
lakes. We have enhanced compatible recreational opportunities while improving and protecting the
water quality and wildlife habitat values of our lakes’ environment.
Our community has developed an aesthetically pleasing lake-centered recreational greenway that
ties the city and redeveloped waterfront properties to the surrounding lakes.
Winter Haven reaps social, economic, and environmental benefits from the responsible and strategic
use of our valuable lake resources.
Source: Winter Haven Vision Statement, excerpted from Our Future by Design, City of Winter Haven, April, 2000.

1.1 What are comprehensive plans?
Comprehensive land use plans (comprehensive plans) are plans developed by local governments
to guide community development. They provide the principles, guidelines, standards, and strategies
for the orderly and balanced future economic, social, physical, environmental, and fiscal
development of the area that reflect the community’s commitments to implement the plan. They are
ideal mechanisms for planning sustainable communities. Comprehensive by definition, their purpose
is to look across all of the arrangements and forces that determine a community’s future well-being
and to intervene strategically in those processes that determine whether the community will be
sustainable. Of all the tools for influencing the future of communities, the comprehensive plan is the
only one with a mandate to set community wide goals; develop processes for engaging citizens in
determining and monitoring the achievement of its goals; and assign responsibilities and priorities for
implementing its proposals.
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A comprehensive plan has legal standing that gives it prominence among planning and policy
documents. Its status is established by enabling legislation and case law. It is the basis for:
• Zoning regulations, which follow the direction provided by the adopted Future Land Use
Map(s);
• Foundation for capital improvements;
• Urban design, and other land-use and environmental regulations; and a
• Potential guide for economic, cultural, and environmental aspirations.
A comprehensive plan shapes public and private sector investments in three ways:
• It serves as the policy foundation for development and environmental regulations, including
zoning;
• It provides guidance for discretionary decisions, such as petitions to amend the Future Land
Use Map and the more detailed zoning map or special use permits; and
• It guides public capital investments, such as roadways, transit, water and wastewater
systems, parks, and schools. Coordinating these major public investments—each with long
lead times, extended life spans, and high costs—with private development is a big part of
what makes comprehensive planning relevant.
By communicating a community’s development values, comprehensive plans inform property owners
and developers about the preferred types of development and the rules of the game to be followed,
thereby minimizing the developer’s risks and the risk to the public concerning the outcome of new
development. By serving as the public statement of community growth priorities, a comprehensive
plan gives confidence to public and private investments and facilitates collaboration among public
and nongovernmental agencies, increasing their ability to contribute to the overall public welfare.
The time horizon for a comprehensive plan is typically 20 years or more, reflecting both the
demographic and economic projections on which the plan is based. The plan typically starts with a
big-picture vision for the future of the community—like the City’s vision of building a water-centric
sustainable community. The specific policies and actions in the plan flow from and support that
vision.

1.2 What is a sustainable community?
The word sustainable means having the capacity to continue. Sustainability is a quality and an
objective, not a process. It is an entity’s intrinsic capacity to keep itself going in perpetuity, and this
applies to the economy, society, natural resources, and the environment. Sustainable development
is a process toward achieving and then maintaining sustainability. It concerns people and their
behavior towards nature and the environment. It is a path for human progress. From these
definitions it follows that: a sustainable community is a community that has the capacity to
continue; and sustainable community development is a process of continuous improvement in
which a community is constantly evolving and making changes to accomplish its goals.
A community is unsustainable if it consumes resources faster than they can be renewed, produces
more wastes than natural systems can process, or relies upon distant sources for its basic needs.
Source: State of the Community - A Sustainable Community Roundtable Report on Progress Toward a Sustainable
Society in the South Puget Sound Region, Sustainable Community Roundtable, Olympia Washington, 1995.
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To sustain anything, a community must decide what is to be sustained and what is not. This is an
important concept because when a community elects to sustain one thing, it simultaneously elects
not to sustain something else. To be clear, this involves making important trade-offs—choosing to
lose something that people would rather not lose for something gained that has obvious merit, which
comes at a cost. Living sustainably in the present requires choices about what to value and those
choices cannot be separated from the process of community development. A comprehensive plan
must not only capture the essence of what people living in a place would like to sustain, but it must
also be a strong instrument for protecting those values; and the community’s decision-making
process must be accountable for the integrity of the environment, the health of the economy, and the
equity of human relationships, now and in the future. Just like in our personal lives, making
tradeoffs is complicated and involves making difficult choices.
For these reasons there is no single definition of sustainable community development. What makes
a community sustainable is unique to each community. Each community must decide for itself what
is valuable enough to save and be guided by the strength of its commitment to those choices.
Making tradeoffs is complicated
If we all had unlimited resources, life would be easy. But almost every financial decision comes with
complicated trade-offs. So when we hear, “Spend less, save more,” we’re likely to ignore it. We have
a mortgage. We haven’t had a raise in five years. We have children who always seem to need
something. Clearly we need more than, “Spend less, save more.”
Not really. We do, however, need to ask ourselves some difficult questions. Simple solutions put the
weight on us to act. Only we know the “why” behind our money decisions. To spend less and save
more, we have to dig deeper. That can get messy.
Remember those complicated trade-offs? Suddenly, they’re everywhere. We bought a house that
was at the upper end of our budget. We haven’t really done anything at work to merit a raise. We
have a hard time saying “no” to our children. So what are we going to do to correct those things or
change course?
Whatever the answers, simple solutions bring us face to face with some painful truths about what we
are or are not doing, and why. Oddly enough, I’ve found that a lot of people just aren’t comfortable
with this process. They’re much more comfortable spending time and money on complicated
solutions that don’t require much, if any, self-reflection.
We could keep going down this path or we could try something different.
Source: Carl Richards, Simple Financial Solutions Often Beat the Complex Ones, New York Times, April 6, 2015.

1.3 Why focus on water?
There are many economic, social, and environmental factors leading communities today to focus
planning in their communities on water. Generally, these factors include:
• Increasing population growth and migration into cities and urbanizing regions;
• Increasing water scarcity due to overuse and pollution;
11
WINTER HAVEN, FLORIDA: BUILDING A WATER-CENTRIC SUSTAINABLE COMMUNITY

•
•
•
•
•

•

Increasing frequency and magnitude of extreme meteorological events and the need for
communities to be better able to withstand and recover from floods and droughts;
Aging and deteriorating water infrastructure and the need to rebuild and retrofit cities to
accommodate current and future stresses;
Restoring and maintaining the ecological integrity of water resources as mandated by
environmental legislation and desired by the public;
Harmful effects of continuing the status quo and building cities following existing rules and
methods;
New technologies, including:
o Advanced waste treatment for producing high quality reuse water;
o Methods for reclaiming energy from wastewater;
o Best management practices that mimic nature and blend in with the urban
environment to reduce stormwater runoff and flooding, recharge the aquifer, enhance
water quality, and reduce infrastructure and operational costs;
o Green buildings, green infrastructure, and low-impact developments that reduce the
impacts of development and provide water reuse and energy savings; and
o Restoration of urban wetlands, lakes, and streams to stimulate economic revival and
provide recreation opportunities.
Increasing recognition that the economic benefits of protecting rainwater, stormwater, and
wastewater as resources (i.e., not treating them as nuisances or waste) can reduce the cost
of development.

The demands of rapid urbanization and depleted and degraded water resources are driving
communities to look for totally new systems where used water (stormwater and wastewater) is
recycled, rainwater is harvested, peak stormwater flows are slowed, and discharges to receiving
waters from both pipes and land uses are significantly reduced or eliminated. These objectives alter
the fundamental functions of the new systems. The natural and built environments within
communities are being reconfigured to restore hydrological and ecological functions; provide for the
water needs of the community; and maintain the health of people and the environment.
The building blocks are in place for creating water-centric sustainable communities and adapting to
the increasing and serious stresses affecting communities. Comprehensive plans provide the
necessary framework, process, and vision to guide communities in making decisions to address
these stresses and for investing in their sustainable future.

1.4 Why Winter Haven and why now?
Like many other communities, the City of Winter Haven wants to ensure that its future water needs
are met, both for people and natural systems. Because the 50 lakes inside and adjacent to the City
are essential to the community's unique character, Winter Haven—from its early development to the
present—has sought to preserve and protect these extraordinary and valuable resources. Winter
Haven's roads meander around its lakes, enhancing the City's charm and beauty, and its small-town
atmosphere. The lakes are a source of great pride to its 37,000 residents, and an economic engine
that has long attracted people to the “Chain of Lakes City.” The City’s economy, its quality of life, and
its current and future viability depend on preserving and sustaining the health of its water resources,
the most visible of which are its lakes.
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The communities in the Peace Creek Watershed are about to experience an economic boom and a
period of unprecedented growth, driven by the CSX Integrated Logistics Center, Legoland, and the
Inland Fiber and Data Center. The growth will be facilitated by an extension of the Polk Parkway
(Central Polk Parkway) which will increase transportation access to the southern portions of the
watershed and support the build-out of the watershed over the next 20-30 years. The new
development will increase the demand for public infrastructure and add to the already pressing need
for flood protection; new supplies of clean drinking water; restoration of lake levels and lake water
quality; and environmental protection.
The CSX Integrated Logistics Center is a regional inland port for receiving and distributing goods
throughout the southeast United States via truck, rail, and air transport. At build-out, it will create an
estimated 8,500 jobs with a total annual payroll of $282 million. It is projected to generate more than
$10 billion in economic development over 10 years and add $900 million in state and federal tax
revenue. The City of Winter Haven will receive approximately $21.8 million from CSX from the sale
of the City’s property to build the Center. The Center is projected to generate $40 million in ad
valorem tax revenues to the City, and more than double its property tax base from $1.8 to $4 billion.
Source: Integrated Logistics Center Report, URS for Polk County, 2007.

The City of Winter Haven supports the opportunity for economic growth and adopted the Sustainable
Water Resource Management Plan for the Peace Creek Watershed (Sustainability Plan) on
December 10, 2010, to ensure the ongoing and future water resource needs of the community and
watershed are met—including water for residents, business and industry, agriculture, and the
environment. A copy of the Sustainability Plan can be found at the following link:
www.sustainablewinterhaven.net.
The Sustainability Plan, which was also adopted by Polk County and the Charlotte Harbor National
Estuary Program, provides a detailed assessment of the health of the water resources in the Peace
Creek Watershed. It discusses the unique hydrology of the watershed and the Winter Haven area;
how water moved through the watershed historically; how that network of water was altered by
ditching, draining, and covering recharge areas with impervious surfaces; and how the natural
hydrologic functions of the watershed can be restored to support the needs of both people and the
environment.
Protecting water resources—getting the water right—is crucial as the City, the eight other
municipalities within the Peace Creek Watershed,1 and Polk County plan for the build-out of the
watershed. This is where opportunity meets necessity: properly planned and managed, the business
and economic growth opportunities in the watershed could help restore and protect the water
resources necessary to sustain a healthy and vital economy, culture, and environment for Winter
Haven and the other communities in the watershed.

1

The Peace Creek Watershed, located in eastern Polk County, Florida, includes eight communities, in addition to
Winter Haven, including Auburndale, Bartow, Dundee, Eagle Lake, Haines City, Lake Alfred, Lake Hamilton, and
Lake Wales.
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1.5 The Sustainability Plan as a guide
The Sustainability Plan is a cornerstone of the City's initiative to become a water-centric sustainable
community. It represents the City's commitment to its current and future citizens to provide a
desirable, enjoyable, beautiful, and safe place to live, work, play, and raise a family. It reflects the
community’s desire to preserve and enhance the innate ability of the watershed's unique landscape
to provide many different water resource benefits, such as improved water quality, water supply,
natural systems, and flood protection. By incorporating restoration projects into a series of
interconnected nature parks it provides trails, vistas, opportunities for wildlife observation and
recreation, scenic beauty, and water resource amenities that will attract growth and economic
development. These amenities will help integrate the Sustainability Plan into the economic and
cultural fabric of the City and make it sustainable. Other benefits include a strengthened local
economy; greater social, cultural, and recreational opportunities; and a more aesthetically beautiful
City. Together, all of these will enhance the community's quality of life and preserve it for future
generations.
A primary recommendation in the Sustainability Plan is to update and amend the City’s
Comprehensive Plan and Land Development Code for water resource sustainability using the
detailed water resource assessment in the Sustainability Plan as a guide (see Figure 1). The City
adopted the recommended amendments in the Winter Haven 2025 Comprehensive Plan on August
22, 2011. This report is a continuation of that effort. The implementing guidance provided in this
report will establish policies and programs for directing development around a regional infrastructure
for managing water; guiding smart growth and low impact development; and providing incentives
and new options for conserving agricultural lands, open spaces, floodplain wetlands, lakes, and
wildlife habitat.
Figure 1. The detailed assessment of water resources in the Sustainability Plan is guiding Winter Haven’s quest to
become a water-centric sustainable community.

Comprehensive
Plan

Land
Development
Code

Water-Centric
Sustainable Community

Sustainability
Plan

1.6 How this report is organized
Chapter 1 (Purpose and Overview) broadly presented Winter Haven’s motivations for becoming a
water-centric sustainable community—a community seeking to protect the water resources uniquely
defining its community and supporting a healthy and vital local economy, culture, and environment.
The City’s economy, its quality of life, and its current and future viability depend on preserving and
sustaining the health of its water resources, the most visible of which are its lakes. In anticipation of
the build-out of its community and the Peace Creek Watershed over the next 20-30 years, Winter
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Haven is implementing a comprehensive planning process, focused on sustainable water resource
management where every act of community development will help restore and protect the water
resources needed to sustain the community. The process builds on the City’s detailed assessment
of the community’s water resources provided in the Winter Haven Sustainable Water Resource
Management Plan.
Chapter 2 (Water Connects and Sustains Us) explains how water connects and sustains both
human and natural environments and how the future economic viability of every community in the
state depends on protecting water resources in the face of Florida’s rapid population and economic
growth and climate change. At best, today’s water management practices and regulations keep
things the same but do not provide for restoration. At worst, they allow the gradual degradation of
water resources. Nowhere is that more apparent than in Central Florida where the groundwater
supply of drinking water is essentially maxed out. This is why Winter Haven has chosen to be the
principle architect of its water future. It has developed a vision for sustainable water resource
management, and adopted sustainable water resource goals and principles to guide community
decision-making.
Chapter 3 (Plan and Code Evaluation) provides a detailed evaluation of Winter Haven’s
Comprehensive Plan and Land Development Code. The purpose of the evaluation is to: identify
opportunities for implementing sustainable water resource management policies, programs, and
practices; identify and remove barriers to sustainable water resource management; and develop
incentives for implementing sustainable practices. The evaluation includes both a quantitative and
qualitative assessment of the City’s capacity for and progress toward becoming a water-centric
sustainable community using the Water Scorecard and the Bellagio Principles. An overall
assessment is also provided that identifies potential disconnects in community planning the City
should avoid.
Chapter 4 (How to Grow) provides guidance and recommendations for citizens, landowners,
developers, planners, engineers, and City staff to follow in implementing the City’s existing
requirements for water resource sustainability in the Comprehensive Plan and Land
Development Code. The guidance is organized around six elements of water-centric community
design, including open spaces and natural infrastructure; strategic location; compact design; mixed
use development, transportation network and street design; and Florida Friendly Landscape. These
elements and their associated design strategies, including low impact development and complete
streets, are interdependent and mutually reinforcing. In combination, they shape land use patterns
and community forms that support water management and watershed health at all scales of
community development.
Chapter 5 (Barriers) identifies potential regulatory and planning barriers that Winter Haven must
overcome to protect its water resources. For the most part, the planning barriers can be overcome
through creativity and cooperation in the design of development projects, using the guidance
provided in Chapter 4 and one or more of the 36 planning solutions identified. The regulatory
barriers can be addressed through implementation of the strategies discussed in Chapter 4.
Chapter 6 (Incentives) provides guidance on financial and planning incentives the City can use to
promote water resource protection. Fifty-six planning incentives are identified for promoting
sustainable water resource practices. Appendix F provides detailed descriptions of 23 funding
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programs designed to encourage landowners, developers, and local governments to restore and
protect critical land and water resources, including regional wetland storage and conveyance areas.
Chapter 7 (Success Measures and Goals) identifies six system performance indicators and
measures to monitor the health of the water resources in Winter Haven and the Peace Creek
Watershed. The measures will help the community gain a better understanding of the natural and
human factors influencing water levels in its lakes, wetlands, and aquifers; and anticipate potential
breakdowns or changes requiring intervention to protect them. Four policy and program indicators
are also identified. The indicators, consisting of 20 measures, will provide feedback to the City on
whether its policies and programs for protecting water resources are moving in the right direction
and at the right pace or on problem areas that may require new approaches.
Chapter 8 (Community Consensus) presents a community planning process for actively and openly
engaging the community in becoming a water-centric sustainable community. It is a process for
ensuring that the protection of water resources is a primary concern in community decision-making
and planning. It will be used to convene and coordinate with city staff, local stakeholders, and the
community to evaluate policies, plans, ordinances, codes, standards, and design guidelines for
water resource sustainability. It will also be used to coordinate with regional and state agencies
to ensure that the community’s goals for water supply, water quality, flooding, and natural
systems are being realized.
Chapter 9 (Management Capacity) provides recommendations and guidance for transitioning to and
building capacity for sustainable water resource management, as innovations and change of the sort
envisioned by Winter Haven do not just happen. The need is for a long-term strategy emphasizing
consensus processes; public education; political organizing; policy tools such as sustainability
indicators and performance standards; development of vision documents and “best practice”
examples; and the creation of institutions that can more effectively address physical planning and
equity issues. Through these efforts Winter Haven will develop the knowledge, political will, and
institutional capacity to bring about change. The policy changes presented in this report are
designed to provide the fastest and most lasting route to change.
Chapter 10 (Putting It All Together) brings all of the guidance from the earlier chapters together to
better understand the implementing mechanisms and motivations for preserving and restoring the
natural hydrologic functions of the watershed; and creating a regional infrastructure for conserving
water. The City supports the opportunity for economic growth and has adopted the Peace Creek
Sustainable Water Resource Management Plan and developed the guidance in this report to ensure
the ongoing and future water resource needs of the watershed are met through a new regional
infrastructure for water resource sustainability—the old infrastructure for managing water is not
working and must be replaced. Properly planned and managed, the business and economic growth
opportunities in the watershed could help restore and protect the water resources necessary to
sustain a healthy and vital local economy, culture, and environment. Getting the water right and
building a solid foundation for economic, cultural, and environmental sustainability in the watershed
are the primary objectives of the City’s Sustainable Winter Haven Initiative.
The findings, recommendations, policies, and programs identified in each chapter are provided in the
Executive Summary on page one of this report.
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2 – WATER CONNECTS AND SUSTAINS US
Water is the most essential and precious resource on our planet. It supports all life, connecting and
sustaining our human and natural environments. For people, water is vital for drinking, sanitation,
and food and energy production. In the natural environment, plants and animals depend on water for
survival, and its presence or absence determines which species live where. Oceans, rivers, lakes,
estuaries, wetlands, springs, and aquifers support many different habitats and species, and for
society they provide the foundation for a strong local, regional, state, and national economy.
Water has profoundly influenced—and will continue to influence—patterns of human settlement
everywhere on the Earth. Florida is no exception. With 8,460 miles of coastline, 51,858 miles of
rivers, over 7,700 lakes, 4,054 square miles of estuaries, 17,830 square miles of wetlands, over 500
freshwater springs, and some of the most productive aquifers (underground stores of water) in the
world, Florida’s abundant and diverse water resources have both attracted and limited human
activities. Over time, these valuable and once self-sustaining water resources have been greatly
altered for human uses. As a result, they are contaminated and depleted in many parts of the state.
Today, the protection of our water resources is the most critical component of our current and future
well-being and the single greatest challenge that we face as a state. It is an issue that threatens the
economic viability of every Florida community.

2.1 The challenges of future population growth
Florida is blessed with abundant rainfall, and we have generally managed for too much water by
controlling flooding and draining water from the land surface to make it usable for homes,
agriculture, and industry. However, Floridians are now beginning to understand that water is a finite
resource; that it can easily become contaminated; and that we have to manage for too little water as
well as too much. We must manage our water resources more efficiently and effectively as the
population of our state continues to grow.
Today Florida is the third largest state in the nation behind California and Texas, with a population of
just under 20 million residents. It is projected to reach almost 24 million people by the year 2030.2 As
the state’s population grows, the demand for water will increase, and existing supplies will be ever
more vulnerable to overuse.
Central Florida, which encompasses the greater Orlando mega-region, including southern Lake,
Orange, Osceola, Seminole and Polk counties and Winter Haven, is ground zero for economic
growth and increased water demand in the state. As recently reported in the New York Times, the
number of visitors to Orlando in 2013 grew to 59 million visitors—nearly three times the population of
the entire state.3 That is a 27% increase in the five years since 2009, as the rest of the nation
struggled to recover from the economic recession. However, water could limit growth in Central
Florida, as the state has determined the aquifer supplying the region with drinking water is
essentially maxed out.4
2

Florida Demographic Estimating Conference, February 2014 and the University of Florida, Bureau of Economic and
Business Research, Florida Population Studies, Bulletin 169, June 2014.
3
Tim Mullaney, A Bet on Florida Pays Off, New York Times, May 26, 2014.
4
Kevin Spear, Aquifer is maxing out, exhaustive study finds, Orlando Sentinel, August 26, 2013.
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As difficult as this may be to acknowledge, economically and politically, it is not a problem easily
solved. And the tools that got us where we are today are insufficient to ensure a long-term solution.
At best, today’s water management practices and regulations keep things the same but do not
provide for restoration. At worst, they allow the gradual degradation of water resources.

2.2 The challenges of climate change
Along with Florida's continued population and economic growth, which have increasingly placed a
strain on the availability of fresh water, the climate appears to be changing. The most obvious
changes are more extreme weather events, including an increase in the frequency, intensity, and
duration of both drought and heavy rainfall events. For example, Winter Haven has had a number of
severe weather extremes in the past 15 years, including the worst dry period on record in 2000, the
lowest recorded lake levels in history in 2001, three hurricanes that caused extensive flooding that
lasted for months in 2004, and one of the worst 3-year droughts on record from 2007 to 2010.
Communities have no choice but to adapt and learn how to conserve, protect, and restore their
water resources in the face of such changes—they must be resilient to change.
A sustainable community is resilient. Resilience is the ability to withstand and recover from
disturbances, including natural events such as floods, droughts, and fires, and major shifts in the
economy or society. A community’s resilience relates to the presence of local leaders, formal
organizations, and informal citizens’ networks that can help the community conduct and implement
long-term strategic and comprehensive planning, and act quickly to avoid or respond to future or
more immediate threats.
It is not the strongest of the species that survive, nor the most intelligent, but the one most
responsive to change. —Charles Darwin, On the Origin of Species, November 24, 1859.
Managing the impacts of a rapidly expanding population and the extremes of climate change
requires a new approach; one that enables everyone with a stake in achieving and preserving quality
of life in their individual communities to decide collaboratively how water resources will be managed
and to coordinate their diverse and numerous management activities.

2.3 Communities as architects of their water future
The decisions made today on how a community manages its water resources will affect its future for
decades, perhaps even permanently. Taking advantage of the opportunity to restore and protect
water resources today ensures that future generations will also have the benefits of those resources.
Like Winter Haven, communities must choose to be the principle architects of their water future.
Protecting the water resources that sustain Winter Haven will be especially challenging as the
community is located at the confluence of two of the fastest growing regions in the state—the greater
Tampa Bay region to the west and the greater Orlando mega-region to the east and north. As these
regions continue to experience population growth, more of the population will migrate towards
Winter Haven and Polk County, due to land constraints, sea level rise, land costs, and
increasing economic opportunities associated with the CSX Integrated Logistics Center in
Winter Haven.
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3 – PLAN AND CODE EVALUATION
The City of Winter Haven is evaluating its Comprehensive Plan and Land Development Code to
identify:
• Opportunities for implementing sustainable water resource management policies, programs,
and practices;
• Barriers to sustainable water resource management; and
• Incentives for implementing sustainable practices.
The evaluation is based on a review of the following documents which are available via the links
provided:
• Winter Haven 2025 Comprehensive Plan, Adopted August 22, 2011:
Background and Introduction, plus ten elements, each located in the Planning Documents
and Downloads sub-folder of the City’s Planning folder:
http://www.egovlink.com/winterhaven/docs/menu/home.asp?path=/public_documents300/custom/
pub/winterhaven/published_documents/Winter%20Haven/Planning/Electronic%20Submission%2
0Requirements.pdf
• Winter Haven Evaluation and Appraisal Report, November 23, 2009:
http://www.egovlink.com/public_documents300/winterhaven/published_documents/Winter%20Ha
ven/Planning/Evaluation%20and%20Appraisal%20Report/Evaluation%20and%20Appraisal%20R
eport.pdf
• Winter Haven Code of Ordinances (last accessed on January 14, 2015; online content
updated on September 23, 2014):
https://www.municode.com/library/fl/winter_haven/codes/code_of_ordinances
• Winter Haven Complete Streets Resolution (R-12-26), Adopted September 10, 2012:
http://www.egovlink.com/public_documents300/winterhaven/published_documents/Winter%2
0Haven/Resolutions/2012/R-1226%20Adopting%20Polk%20County%20Local%20Government%20Complete%20Streets%2
0Policy.pdf
• Winter Haven Sidewalk, Pedestrian, and Multimodal Infrastructure Plan, July 26, 2010:
http://www.mywinterhaven.com/documents/MultimodalInfrastructureAccessPlan-DraftReport.pdf
• Peace Creek Sustainable Water Resource Management Plan, November 2010:
http://www.sustainablewinterhaven.net/
• Getting the Water Right in Winter Haven, Florida, March 2014:
http://www.sustainablewinterhaven.net/
The Comprehensive Plan and Land Development Code evaluation includes both a quantitative and
qualitative assessment of the City’s capacity for and progress toward becoming a water-centric
sustainable community using the Water Scorecard and the Bellagio Principles, respectively. These
evaluations are followed by an assessment of potential disconnects in community planning the City
should avoid.
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3.1 Quantitative assessment—the Water Scorecard
The Water Scorecard (Scorecard) was used to provide a quantitative assessment of Winter Haven’s
Comprehensive Plan and Land Use Code for water resource sustainability. The Scorecard was
developed from the following tools:
• Sustainable Design and Green Building Assessment Tool, Environmental Protection Agency,
2013;
• A Citizen’s Guide to LEED for Neighborhood Development: How to Tell if Development is
Smart and Green, Leadership in Energy and Environmental Design (LEED) a program
administered by the U.S. Green Building Council and developed in partnership with the
Natural Resources Defense Council and the Congress for the New Urbanism, 2013.
• STAR Community Rating System, Sustainability Tools for Assessing and Rating (STAR)
Communities, 2012
• Smart Growth Guidelines for Sustainable Design and Development, Environmental
Protection Agency, November 2009;
• Water Quality Scorecard, Environmental Protection Agency, October 2009;
• SITES v2, Rating System for Sustainable Land Design and Development, The Sustainable
Sites Initiative, 2009; and
• Better Site Design: A Handbook for Changing Development Rules in Your Community,
Center for Watershed Protection, August 1998.
The utility and comprehensiveness of the Water Scorecard was evaluated by comparing it to
comprehensive plans, land development codes, and sustainability plans from across the country,
including plans and codes from: Denver, Colorado; Fairfax County, Virginia; Fort Collins, Colorado;
Marin County, California; Minnesota; New Hampshire; Northampton, Massachusetts; Olympia,
Washington; Orange County, Florida; Orlando, Florida; Portland, Oregon; Salt Lake City, Utah; San
Diego, California; San Mateo County, California; Santa Fe County, New Mexico; Sarasota County,
Florida; Seattle, Washington; Shelburne, Vermont; Victoria, British Columbia; and Wilsonville,
Oregon. The Scorecard, which includes 225 tools/best practices that have been used successfully
by communities from across the country, was found to be a very effective and comprehensive tool
for evaluating water resource sustainability
The Water Scorecard provides guidance for implementing a range of regulatory and non-regulatory
approaches, including land use planning elements, land acquisition efforts, and capital investment
policies that, when implemented, would support a comprehensive approach to water resource
protection, and allow communities to determine where, in the broad spectrum of policy
implementation, their policies fall and where improvements could be made. Generally, the Scorecard
is divided into five broad sections/strategies that drive the amount and location of impervious cover
(paved or built areas that prevent the natural infiltration of rainwater into the soil) at the watershed,
municipal, neighborhood, and site scales. The five strategies are:
• Protect natural resources, open spaces, and trees;
• Promote efficient, compact development patterns and infill;
• Design complete, smart streets that reduce overall imperviousness;
• Encourage efficient provision of parking; and
• Adopt natural/green infrastructure stormwater management provisions.
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The policy questions and goals evaluated in the Water Scorecard are summarized in Table 1.
Although each policy is described in the context of its potential for providing water resource benefits,
most of the policies have the potential to provide many additional benefits for community livability,
human health, air quality, energy use, and more which contribute to the overall sustainability of a
community.
Table 1. Water Scorecard summary of policy questions and goals.

#
Policy Question
Goal
1. PROTECT NATURAL RESOURCES, OPEN SPACES, AND TREES
Protect Sensitive Natural Lands/Critical Areas
1.1
Are development policies, regulations, and
Protect natural resource areas (e.g., forests,
incentives in place to protect natural
prairies) and critical habitat (e.g.,
resource areas and critical habitat?
conservation corridors, buffer zones, wildlife
preserves) from future development to
protect and improve water quality by
increasing infiltration and groundwater
recharge, preventing erosion and
contamination of ground water and surface
water resources, and protecting sources of
drinking water.
Protect Waterbodies
1.2
Are no-development buffer zones and other
Protect critical areas such as wetlands,
protective tools in place around wetlands,
floodplains, lakes, rivers, and estuaries with
riparian areas, and floodplains to
a mandatory no-development buffer to
improve/protect water resources?
reduce pollutant loads and hydrologic
alterations to water bodies for water quality
treatment, water storage, and flood
conveyance.
Protect Aquifers
1.3
Does the community have protection
Protect source water areas for drinking water
measures for source water protection areas
from current or potential sources of
(sources of drinking water) through land use contamination to help safeguard community
controls and stewardship activities?
health, reduce the risk of water supply
contamination, and potentially reduce water
treatment costs.
Protect Open Spaces
1.4
Does the community have adequate open
Create open space networks throughout the
space in both developed and undeveloped,
community that serve a dual function of
greenfield areas of the community?
recreation and managing water (infiltrating,
storing, and cleansing water) to reduce
overall stormwater runoff, and improve
stormwater quality.
Protect Trees
1.5
Does the local government have a
Protect and maintain trees on public property
comprehensive public urban forestry
and rights-of-way and plant additional trees
program?
to enhance the urban tree canopy to
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#

Policy Question

Goal
intercept and infiltrate rainwater and provide
water quality treatment, shading, cooling,
and habitat.
1.6
Has the community taken steps to protect
Preserve trees on private property and
trees on private property?
require replacement when trees are removed
or damaged during development to provide
multiple environmental, economic, and
community benefits, including improved
water and air quality, reduced heat island
effects, lowered energy costs, and improved
community aesthetics.
1.7
Do local codes encourage or require street
Leverage existing capital funds to plant more
trees as part of road and public right-of-way
street trees to the public right-of-way to help
capital improvement projects?
manage and reduce stormwater runoff while
providing multiple public and environmental
benefits.
2. PROMOTE EFFICIENT, COMPACT DEVELOPMENT PATTERNS AND INFILL
Infill and Redevelopment
2.1
Are policy incentives in place to direct
Implement a range of policies and tools to
development to previously developed areas? direct development to specific areas to
reduce infrastructure costs and protect
hydrologic functions for infiltration, water
storage, water quality treatment, and flood
protection.
Development in Areas With Existing Infrastructure
2.2
Is the community directing growth to areas
Adopt policies, incentives, and regulations to
with existing infrastructure, such as sewer,
direct new development to areas that have
water, and roads?
infrastructure, such as water and sewer to
reduce infrastructure costs and water
resource impacts and direct growth to areas
least likely to impact water resources.
Mixed-Use Development
2.3
Are mixed-use and transit-oriented
Revise codes and ordinances to allow for the
developments allowed or encouraged?
“by right” building of mixed-use and transitoriented developments to reduce the
impervious area associated with parking and
reduce vehicle miles traveled, thereby
reducing the amount of hydrocarbons
deposited on roadways, air pollution, and air
pollution deposited on waterbodies.
3. DESIGN COMPLETE, SMART STREETS THAT REDUCE OVERALL INPERVIOUSNESS
Street Design
3.1
Do local street design standards and
Appropriate street widths allow narrower
engineering practices encourage streets to
lanes for certain street types, thereby
be no wider than is necessary to move traffic reducing overall imperviousness and
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3.2

Policy Question
effectively? Do policies allow narrow streets
designed to slow traffic and create safer
conditions for pedestrians and bicyclists?
Are shared driveways, reduced driveway
widths, two-track driveways, and rear
garages and alleys encouraged for all
single-family developments?

Goal
increasing opportunities for infiltration and
water quality treatment.
Encourage alternative forms and decreased
dimensions of residential driveways and
parking areas to reduce imperviousness and
stormwater runoff.

Green Infrastructure Elements And Street Design
Are major street projects required to
Formally integrate green infrastructure into
integrate green infrastructure practices as a
standard roadway construction and retrofit
standard part of construction, maintenance,
practices to minimize impacts to water
and improvement plans?
resources.
3.4
Do regulations and policies promote use of
Build and retrofit these surfaces with
pervious materials for all paving areas,
pervious materials to protect water quality,
including alleys, streets, sidewalks,
reduce flooding, and recharge groundwater.
crosswalks, driveways, and parking lots?
4. ENCOURAGE EFFICIENT PROVISION OF PARKING
Reduced Parking Requirements
4.1
Does the community provide flexibility
Match parking requirements to the level of
regarding alternative parking requirements
demand and allow flexible arrangements to
(e.g., shared parking, off-site parking) and
meet parking standards and reduce
discourage over-parking of developments
impervious areas.
(e.g., through the use of parking
maximums)? Do parking requirements vary
by use or area to reflect places where more
trips are on foot or by transit?
Transportation Demand Management Alternatives
4.2
Does the community allow developers to use Provide flexibility to reduce parking in
alternative measures such as transportation
exchange for specific actions that reduce
demand management or in-lieu payments to parking demands on site (e.g., shared
reduce required parking?
parking, cross-connectivity between adjacent
sites, etc.) and reduce impervious cover.
Minimizing Stormwater From Parking Lots
4.3
Are there requirements for landscaping
Require substantial landscaping to help
designed to minimize stormwater in parking
reduce stormwater runoff and create shade
lots?
and natural buffers.
5. ADOPT NATURAL/GREEN INFRASTRUCTURE STORMWATER MANAGEMENT PROVISIONS
Green Infrastructure Practices
5.1
Are green infrastructure practices
Make all types of green infrastructure
allowed and legal and remove all
encouraged as legal and preferred for
managing stormwater runoff?
impediments to using green infrastructure
(including for stormwater requirements),
such as limits on infiltration in rights-of-way,
permit challenges for green roofs, safety
3.3
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Policy Question

5.2

Do stormwater management plan reviews
take place early in the development review
process?

5.3

Do local building and plumbing codes allow
harvested rainwater use for exterior uses
such as irrigation and non-potable interior
uses such as toilet flushing?
Are provisions available to meet stormwater
requirements in other ways, such as off-site
management within the same watershed or
“payment in lieu” of programs, to the extent
that on-site alternatives are not technically
feasible?
Maintenance And Enforcement
Does the local stormwater ordinance include
monitoring, tracking, and maintenance
requirements for stormwater management
practices?

5.4

5.5

Goal
issues with permeable pavements,
restrictions on the use of cisterns and rain
barrels, and other such unnecessary barriers
to protecting water resources.
Incorporate stormwater plan comments and
review into the early stages of development
review/site plan review and approval,
preferably at pre-application meetings with
developers to ensure the inclusion of green
infrastructure and providing for the beneficial
use of stormwater.
Ensure that the community allows and
encourages stormwater reuse for nonpotable uses.
Allow off-site management of runoff while still
holding developers responsible for meeting
stormwater management goals to maximize
the beneficial use of stormwater.

Incorporate monitoring, tracking, and
maintenance requirements for stormwater
management practices into the local
stormwater ordinance to ensure the proper
operation of stormwater management
systems and avoid water resource impacts.

The tools and policies in each section of the Scorecard are divided into four broad categories:
• Adopt plans/educate;
• Remove barriers;
• Adopt incentives; and
• Enact regulations.
In this way, the Scorecard provides 225 tried-and-tested tools for sustainable water resource
management that communities can evaluate for use in their communities. The completed Water
Scorecard for Winter Haven is provided in Appendix A.
The City received the highest scores for protecting a) water, natural resources, and open spaces
and b) promoting compact infill development, receiving fifty percent and fifty-six percent of the
maximum points available, respectively. This is not surprising given the City’s efforts over the last
four years promoting sustainable water resources and infill development. The City received lower
scores for tree protection (37%); green infrastructure (36%); parking (24%); and street design (20%).
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The lower scores largely relate to removing barriers and adopting incentives for protecting water
resources, which will be discussed in Chapters 5 and 6 (Barriers and Incentives).
It is clear from the evaluation that many of the major elements for building a water-centric
sustainable community are already in place in the City’s adopted Comprehensive Plan and Land
Development Code. These include specific provisions for protecting land and water resources,
including aquifers, lakes, wetlands, floodplains, wildlife habitat, and threatened and endangered
species. Many of these provisions, along with complimentary provisions for promoting the
revitalization of the downtown urban core through compact, infill, and mixed use development, were
adopted by the City in the Winter Haven 2025 Comprehensive Plan in 2011. These provisions,
collectively known as the City’s Sustainable Water Resource Requirements, have been excerpted
from the Comprehensive Plan and Land Development Code and compiled as a single document for
ease of reference in Appendix B. They provide the planning and legal foundation for Chapter 4 (How
to Grow).
No inconsistencies were found between the City’s Comprehensive Plan and Land Development
Code that would inhibit or otherwise prevent the City from implementing the adopted policies and
ordinances for protecting water resources.
No new amendments to the City’s Comprehensive Plan or changes to the requirements in the Land
Development Code are recommended at this time. Instead the City will focus on providing guidance
on implementing existing policies and ordinances for protecting water resources. Through
implementation, the City will identify what, if any, changes to the Plan or Code are required.
The City has successfully used this approach to promote the revitalization of the downtown urban
core. Starting with the creation of the C-1 zoning district in 2000, the City developed unique lot and
building requirements for the downtown core to preserve its historic, walkable character. In
2011, the City amended the Comprehensive Plan to specifically provide for compact, infill, and
mixed use development in the downtown core and other activity centers in the community. Now,
almost 4 years later, the City is refining and updating the C-1 zoning requirements in the Land
Development Code to allow for increased development densities and discourage suburban style
development within the highly urbanized downtown.

3.2 Qualitative assessment—the Bellagio Principles
In addition to the quantitative assessment provided by the Water Scorecard, the City’s
Comprehensive Plan and Land Use Code were evaluated using a qualitative assessment provided
by the Bellagio Principles.5 The ten principles, which were developed by the International Institute for
Sustainable Development to assess a community’s progress toward sustainable development, can
be broken into four broad categories:
• Principle 1 deals with the starting point of any assessment—establishing a vision of
sustainable development and clear goals that provide a practical definition of that vision in
terms that are meaningful for the community’s decision-making process;

5

International Institute for Sustainable Development, Assessing Sustainable Development: Principles in Practice
(case studies applying the Bellagio Principles), 1997.
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Principles 2 through 5 deal with the content of the assessment and the need to merge an
awareness of the overall system with a practical focus on current priority issues;
Principles 6 through 8 deal with key issues related to the public’s involvement in the
assessment and decision-making process, while
Principles 9 and 10 deal with the necessity for establishing a continuing capacity for
assessment.

The Bellagio Principles and Winter Haven’s progress toward achieving sustainable development are
as follows:
1. Guiding Vision and Goals:
Assessment of progress toward sustainable development should:
• Be guided by a clear vision of sustainable development and goals that define that vision.
Progress in Winter Haven:
• The Sustainability Plan—adopted by Winter Haven, Polk County, Lake Region Lakes
Management District (aka Canal Commission), and the Charlotte Harbor National Estuary
Program—provides a clear vision for preserving and restoring the Peace Creek Watershed's
natural hydrologic functions for the long-term sustainability of its water resources. The vision
for the watershed consists of an interconnected hydrologic network of lakes, canals,
wetlands, aquifers, open spaces, and parks that will help meet the long-term water resource
needs of the community, including water supply, water quality, flood protection, and the
preservation of natural resources (see Figure 2, next page). By managing its water resources
to meet the current and future needs of both people and the environment, the City is building
a solid foundation to improve community quality of life and maintain economic, social, and
environmental sustainability.
• By proactively identifying the essential hydrologic functions that must be restored and
protected, the Sustainability Plan provides a road map to making this vision a reality. The
Plan outlines a framework to restore and preserve as much as possible the historical
movement and storage of water throughout the watershed before drainage and other
alterations took place, using stormwater runoff, excess floodwaters, and reuse water as
resources, while still providing adequate flood protection. It effectively balances the water
needs of both people and the environment by using the capacity of the natural landscape as
efficiently as possible, including preserving land for water storage. In other words, the system
would be allowed to do naturally what it does best. Ultimately, what is good for the lakes and
the environment (water storage, water quality treatment, and aquifer recharge) is good for
the community and economic growth (water supply and flood protection).
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Figure 2. The City’s vision for a restored hydrologic network resembles a "necklace" of water, known as the "sapphire
necklace." The lighter blue areas are restored wetland storage features; the darker blue areas are enhanced canal
conveyance features linking the lakes and storage areas. Not shown are improved lake levels and water storage in
area lakes and increased infiltration of rainwater in the sandy soils along the higher Ridge areas that include
downtown Winter Haven. The numbers 2-20 identify wetland storage areas that could be restored. The 19 sites can
store up to 9.9 billion gallons of water—more than twice the amount of water consumed by Winter Haven in a single
year. The project is described in detail in the Central Florida Water Initiative project summary in Appendix H.
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The goals that define Winter Haven’s vision for water resource sustainability are as follows:
o Meet the long-term water resource needs of people and natural systems.
o Manage all sources of water—including floodwaters, stormwater, reuse water,
groundwater, and rainfall—as “one water,” i.e., a single, finite, interconnected
resource.
o Establish a local leadership role in managing water resources and not rely on others
to make decisions for the watershed.
o Ensure that the unique characteristics of the Peace Creek watershed are considered
in local and regional decisions.
o Use existing experience, information, and science to make sound decisions for today
and the future.
o Direct today's actions for a defined future result—that of water resource
sustainability.
o Preserve and restore the natural infrastructure as much as possible and use it to
provide multiple hydrologic functions and benefits.
o Ensure that all approaches are aligned with goals for economic growth; key
considerations include providing opportunities for nature-based tourism, recreation,
open space, water amenities, and urban development.
o Mitigate any impacts to water supply, water quality, hydrology, and natural systems
within the Peace Creek watershed.
o Integrate water storage, treatment, and recharge areas into the community using
nature parks.
o Manage land to improve water resources in the future and not allow their gradual
degradation as in the past.
Winter Haven used the vision and recommendations in the Sustainability Plan as a guide to
update and amend the City’s Comprehensive Plan and Land Development Code in 2011.
The amendments establish policies and programs for directing development around a
regional infrastructure for managing water; guiding smart growth and low impact
development; and providing incentives and new options for conserving agricultural lands,
wetlands, and wildlife habitat.
Winter Haven will continue to use the City’s community planning process and the strategies
discussed in Chapters 8 (Community Consensus) and 9 (Management Capacity) of this
report to gain consensus and build broad community support for water resource
sustainability.

2. Holistic Perspective:
Assessment of progress toward sustainable development should:
• Include review of the whole system as well as its parts;
• Consider the well-being of social, ecological, and economic sub-systems, their state as well
as the direction and rate of change of that state, of their component parts, and the interaction
between parts; and
• Consider both positive and negative consequences of human activity, in a way that reflects
the costs and benefits for human and ecological systems, in monetary and non-monetary
terms.
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Progress in Winter Haven:
• The Sustainability Plan provides a detailed assessment of the health of the water resources
that sustain Winter Haven and the larger Peace Creek Watershed. The assessment
documents the following economic, social, and environmental impacts:
o The hydrologic alteration of the watershed that began in the early 1900s has reduced
wetland areas by over 30%, or nearly 9,900 acres. As a result, at least 27 billion
gallons of water are no longer stored in the landscape. This is no small quantity—it is
enough to meet all of the public supply needs for the City of Winter Haven for nearly
seven years.
o The alterations to the watershed's hydrology have improved flood protection near
drainage ditches such as the Wahneta Farms and Peace Creek Canals and made
more land available for agriculture, homes, and businesses. However, the economic,
environmental, and social costs of these alterations to the Winter Haven community,
the Peace Creek Watershed, and the larger Peace River Basin are far greater than
their benefits. Many of these costs cannot be quantified and will more than likely be
paid for with public funds in the future.
o The most significant cost to the City of Winter Haven is the loss of its ability to
provide adequate water resources in the future for both people and the environment
(including lakes, wetlands, and aquifers). This loss affects the City's long-term
economic viability. Major environmental costs include declining lake levels; impaired
and decreased lake water quality; surficial aquifer drawdowns; navigable waterways
that are dry part of the year; and less habitat for fish and wildlife. All of these result in
a diminished quality of life and decreased sustainability.
o For the larger region, the impacts include the environmental degradation resulting
from reduced baseflow to the Peace River alternating with large pulses of nutrientladen water during heavy storms, as well as regional aquifer declines that reduce the
available supply of water for all uses.
o In addition, the City (and the entire region) faces challenges such as changing rainfall
patterns, prolonged drought, increased flooding, and continued economic and
population growth. New development could result in further impacts if current
regulations and approaches are followed. In the same way, increased water supply
demands outside the watershed could make matters worse by lowering the regional
aquifer further.
• The Sustainability Plan is an investment in the capacity of the natural landscape in the Peace
Creek Watershed to provide multiple water resource benefits. In contrast, man-made
structural solutions such as channels, ditches, reservoirs, and pipes are generally
implemented primarily for singular benefits. In the long term, using the natural landscape to
provide these multiple benefits will result in a less costly, more efficient water supply system
for people and the environment.
• The multiple economic, social, and environmental benefits of the Sustainability Plan include
the following:
o Water quality benefits—Improves water quality in the Peace Creek Watershed's
lakes, rivers, and wetlands, and restores water quality in impaired waters as part of
the state's Total Maximum Daily Load (TMDL) Program.
o Environmental benefits—Restores wetlands; enhances water levels in the lakes
and the wetlands surrounding those lakes; creates and protects quality habitat for
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fish, wildlife, and plants native to the community; and helps to restore natural rainfall
and climate patterns in the area.
Water supply benefits—Recharges aquifers where all public water supply and most
other supplies originate; provides more water for natural systems, lakes, and aquifers
in the Peace Creek watershed; contributes to the maintenance of Minimum Flows
and Levels (MFLs) in the Peace River; and is an important component of the
Southwest Florida Water Management District's Recovery Strategy for the larger
regional aquifer.
Flood protection benefits—Increases the capacity of the landscape to treat and
store the water from small rainfall events that is currently being discharged from the
watershed in the name of flood protection and, through increased storage and
conveyance, provides much-needed flood protection during large storms.
Economic benefits—Restores and protects lakes, which are the reason that many
people move to the area; expands the effective amount of waterfront to attract future
development; creates economic opportunities for mitigation banking, water storage,
and stewardship for landowners; facilitates economic growth by establishing a viable
watershed approach to mitigation planning and stormwater permitting for future
development; and saves money over the long term by using the natural infrastructure
to provide valuable water resource services. Paying for these services now by
restoring and preserving the natural infrastructure will provide more benefits and will
be less costly than implementing and maintaining structural solutions in the future.
Social, cultural, and recreational benefits—Provides an integrated system of
parks, trails, and other recreational areas (such as greenways and blueways),
improves the area's aesthetic beauty, provides a more enjoyable and safe place to
live with increased property values, strengthens the community's identity, creates a
collaborative water resource management framework for many of the east Polk
County cities and towns, provides the basis for making future land use decisions, and
improves quality of life.

3. Essential Elements:
Assessment of progress toward sustainable development should:
• Consider equity and disparity within the current population and between present and future
generations, dealing with such concerns as resource use, over-consumption and poverty,
human rights, and access to services, as appropriate;
• Consider the ecological conditions on which life depends; and
• Consider economic development and other, non-market activities that contribute to
human/social well-being.
Progress in Winter Haven:
• Winter Haven has determined that the current approach to managing water resources is not
sustainable. If future residents want the same or a better quality of life, alternatives have to
be considered as to how best manage water and land. The "do nothing" alternative will
continue to reduce the quality and sustainability of water resources, and future generations
will be burdened with paying for projects to restore water resources that are being impacted
today in order to have the same quality of life. Alternatively, the community can choose to
begin taking action to improve water resources for the future.
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Winter Haven has chosen to actively pursue partnerships between governmental agencies,
citizens, and land development interests to restore and improve water resources, while
moving forward with comprehensively planned and strategically located economic growth. If
this choice is not honored, future generations will pay a high economic, social, and
environmental price.
The power of the Sustainability Plan is that it provides the opportunity for all public and
private interests involved in water management to coordinate their activities in order to
maximize local and regional benefits, avoid unintended consequences, and create
accountability for decisions. Ultimately, the success of the Sustainability Plan will depend on
how well projects are implemented as part of an integrated approach. Carrying out local and
regional activities will create local benefits, and local activities will also provide regional
benefits.
Ironically, while the watershed was dewatered as a result of historical development, one of
the best opportunities to preserve and restore lost hydrologic function is to partner with future
development. The key lies in managing the types of development that are planned and built,
where they are located, and the conditions that the City and other governmental agencies
and entities place on that development, which should be a reflection of the community’s
vision.
The City's long-term future is sustainable only if the watershed is developed in a way that is
sensitive to the unique land and water resources in the region. This will require a bold, new
approach, as well as courage and leadership. Current and future efforts to restore the Peace
Creek Watershed's water resources must be supported and encouraged by agencies and
entities at all levels, both public and private, as well as individual landowners and residents.
The amendments to the City’s Comprehensive Plan and Land Development Code provide
the necessary coordination and guidance for implementing the community’s vision of building
a water-centric sustainable community.

4. Adequate Scope:
Assessment of progress toward sustainable development should:
• Adopt a time horizon long enough to capture both human and ecosystem time scales thus
responding to needs of future generations as well as those current to short term decisionmaking;
• Define the space of study large enough to include not only local but also long distance
impacts on people and ecosystems; and
• Build on historic and current conditions to anticipate future conditions—where we want to go,
where we could go.
Progress in Winter Haven:
• Winter Haven is taking a long-term approach to water resource sustainability for people and
the environment that encompasses the community, the Peace Creek Watershed, and the
larger Peace River Basin.
• Most communities evaluate water by looking at existing hydrologic conditions. In contrast,
Winter Haven has evaluated the natural Peace Creek Watershed before hydrologic
alterations and is using that as a model for future land and water resource management.
• The Sustainability Plan can be used to direct a wide range of activities to restore and protect
water resources on a site, neighborhood, community, and regional scale. Basically, the goal
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of implementation is to mitigate the impacts of existing development and provide a
framework for future development that will help to preserve and restore the watershed's
essential hydrologic functions.
While the City can carry out many restoration activities within the Peace Creek Watershed, a
coordinated effort is needed to solve the larger problems that are outside the City's
jurisdiction but affect all communities in the watershed. Restoring the regional aquifer and
addressing other issues such as diminished Peace River flows must be carried out in
collaboration with the other communities in the watershed, and in concert with the Southwest
Florida Water Management District, Florida Department of Environmental Protection, Florida
Department of Transportation, Florida Department of Economic Opportunity, Polk County,
Lake Region Lakes Management District, and other agencies.

5. Practical Focus:
Assessment of progress toward sustainable development should be based on:
• An explicit set of categories or an organizing framework that links vision and goals to
indicators and assessment criteria;
• A limited number of key issues for analysis;
• Limited number of indicators or indicator combinations to provide a clearer signal of
progress;
• Standardizing measurement wherever possible to permit comparison; and
• Comparing indicator values to targets, reference values, ranges, thresholds, or direction of
trends, as appropriate.
Progress in Winter Haven:
• The City has not yet developed indicators to monitor and measure its progress toward
becoming a sustainable community. They will be developed as part of the Community
Consensus process recommended in Chapter 8.
• The sustainable community indicators developed by the City will be based on the economic,
social, and environmental assets of the community and the value the community places on
those assets. By deciding what to protect, and what indicators to monitor in order to protect
these things, Winter Haven will operationalize its community-defining values.
• The indicators will be used to set community goals for the long-term economic, social, and
environmental health of the community.
6. Openness:
Assessment of progress toward sustainable development should:
• Make the methods and data that are used accessible to all; and
• Make explicit all judgments, assumptions, and uncertainties in data and interpretations
Progress in Winter Haven:
• As discussed in Chapter 8 (Community Consensus), Winter Haven will engage the
community in an open, iterative, and deliberative decision-making process consisting of two
phases: a reflective phase and an action phase.
• A key strategy in this process is first, agreeing on common objectives and then exploring
various methods to achieve the objectives. This formulation of the problem focuses attention
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on public involvement in the choice of indicators that can unite the community behind policies
that will protect, on various scales, all or most of, what the community values.
Through this inclusive and transparent process Winter Haven will identify and work through
the necessary trade-offs to protect the water resources the community values and wishes to
sustain.

7. Effective Communication:
Assessment of progress toward sustainable development should:
• Be designed to address the needs of the audience and set of users;
• Draw from indicators and other tools that are stimulating and serve to engage decisionmakers; and
• Aim, from the outset, for simplicity in structure and use of clear and plain language.
Progress in Winter Haven:
• From the beginning, the sustainability program in Winter Haven has been dedicated to
educating and communicating in ways that are easily understood by the lay public. In 2011,
the Sustainability Plan—the cornerstone of the program—received the APEX National Grand
Award for Excellence in Writing and Layout and Design. In making the award, the panel of
competition judges found the report to be: “A terrific soft-cover book. While its purpose is to
present a management plan, the crisp, focused writing and superb, informative illustrations
and infographics combine to make this a very readable and compelling tutorial for the
layperson as well.”
• The City remains committed to communicating in clear and plain language that everyone in
the community can understand. This report and the open and transparent decision-making
process for gaining community consensus described in Chapter 7 are further evidence of this
commitment.
8. Broad Participation:
Assessment of progress toward sustainable development should:
• Obtain broad representation of key grass-roots, professional, technical and social groups,
including youth, elderly, women, and indigenous people—to ensure recognition of diverse
and changing values; and
• Ensure the participation of decision-makers to secure a firm link to adopted policies and
resulting action.
Progress in Winter Haven:
• The Sustainability Plan was developed with significant stakeholder involvement—including
more than 100 public presentations over the last four years. As discussed in Chapter 8
(Community Consensus), the process for implementing the City’s Comprehensive Plan and
Land Development Code, will include and benefit from an even broader level of public
participation.
• Accountability for water at the community level will be important, as local decisions about
land and economic and social priorities generally precede state and regional decisions about
water, and the decisions about water are felt more profoundly by local communities. The
State needs to provide technical and financial support, but to be successful, Winter Haven
must decide for itself how it will change the way it uses water and lives on the land.
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The policy recommendations presented in this report are designed to engage public and
private decision-makers at all levels in providing the fastest and most direct and lasting route
to changing how land and water are managed in Winter Haven.

9. Ongoing Assessment:
Assessment of progress toward sustainable development should:
• Develop a capacity for repeated measurement to determine trends;
• Be iterative, adaptive, and responsive to change and uncertainty because systems are
complex and change frequently;
• Adjust goals, frameworks, and indicators as new insights are gained; and
• Promote development of collective learning and feedback to decision-making.
Progress in Winter Haven:
• The sustainability metrics and goals in Winter Haven will be compiled in an annual report to
the community. The report will help create a common sense of community and shared
responsibility for protecting water resources. It will also demonstrate how well the community
is maintaining its commitment to sustainability.
• The iterative, two-phase process of community reflection and action described in Chapter 7
(Community Consensus), is an adaptive management process that will allow Winter Haven
to make course corrections, as may be required, based on applied experience—learning by
doing. This capacity will help the community become more resilient to natural events such as
floods, droughts, and fires, and major shifts in the economy or society.
10. Institutional Capacity:
Continuity of assessing progress toward sustainable development should be assured by:
• Clearly assigning responsibility and providing ongoing support in the decision-making
process;
• Providing institutional capacity for data collection, maintenance, and documentation; and
• Supporting development of local assessment capacity.
Progress in Winter Haven:
• Winter Haven is rethinking everything the community does to restore and protect water
resources. The City has and will continue to redefine institutional roles and create an
enabling environment for sustainable water resource management. To date, the City has
constructed:
o Sixty-eight rain gardens and percolation projects in the public right-of-way and park
areas around the downtown area and has plans to construct another 30 rain gardens
over the next two years. The projects prevent nutrients and sediments from reaching
nearby lakes and help recharge the aquifer to enhance lake water levels.
o Three nature parks in the urban area to store and treat stormwater. The first, an 11acre nature park at Lake Howard, captures and treats stormwater runoff from a 578acre watershed. The second, a 6-acre nature park at Lake Hartridge, captures and
treats runoff from a 105-acre watershed. The third park treats runoff from a 7-acre
residential watershed and restores approximately 1,000 feet of lake shore at Lake
Maude. A fourth park, still in the planning stages, will cover 34 acres and treat
stormwater from a 328-acre watershed at Lake Conine. In addition to their water
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quality and water storage benefits, the parks are recreational and aesthetic amenities
that draw people to them, preserve the beauty of the landscape, create habitat for
fish and wildlife, and provide economic, social, and health benefits to the City and to
neighboring areas.
o The City is also evaluating a project for recharging the aquifer with highly treated
reuse water using rapid infiltration basins (RIBs) to benefit lake and aquifer levels.
The proposed project, which would be designed as a multi-use public recreation
park, would recharge two to three million gallons of reuse water to the aquifer per
day to increase and help maintain higher lake levels and restore lake water quality.
o As recommended in the Sustainability Plan, the City adopted amendments for water
resource sustainability and compact infill development in the Winter Haven 2025
Comprehensive Plan, on August 22, 2011. The City will develop a “user-friendly”
guidance manual for connecting and implementing the City’s Comprehensive Plan
and Land Use Code, as discussed in Chapter 4 (How to Grow).
As the City continues its transition to managing all sources of water—including floodwaters,
stormwater, wastewater, reuse water, surface water, groundwater, and rainfall—as one,
finite, interconnected resource—“one water”—it will develop and implement programs and
initiatives to conserve land and water; reduce energy and waste; and operate facilities,
provide services, and design the community to be more sustainable. Through its work and by
example, the City will promote interdisciplinary interaction, integrated land and water
planning, adaptive decision-making and management, full life-cycle accounting, and
enhanced community engagement. The City will build on the lessons learned in the
revitalization of the community’s downtown urban core over the last decade.
In amending its Comprehensive Plan and Land Development Code and developing this
report, the City is setting a path towards a healthy and sustainable future. It is a long-term
strategy emphasizing consensus building, public education, political organizing, policy tools
such as success indicators and performance standards, vision documents and “best
practice” examples, and the creation of public and private institutions that can more
effectively address community planning, economic, social, and environmental issues.
Through these actions, Winter Haven is developing the knowledge, political will, and
institutional capacity to become a water-centric sustainable community.

3.3 Overall assessment—avoiding potential disconnects
Although Winter Haven has made great progress toward building a water-centric sustainable
community, the City needs to avoid potential disconnects in community planning that can prevent
any community from achieving good community design and form. These disconnects are related to
a) the strict separation of land uses and, especially, the lasting impacts of subdivision regulations,
and b) annexation.
The problem with subdivision regulations
Most local zoning ordinances adopted in the last 50 years are wired—intentionally or
unintentionally—to enable, encourage, and preserve suburban subdivision development and
suburban sprawl and to discourage mixed-use development and the design of the compact
communities that existed up to that time. The driving force behind this outcome is the strict
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separation of land uses: residential uses are separated from commercial uses; and different
residential uses, such as multifamily buildings, duplexes, and even single-family homes on larger or
smaller lots, are separated from each other.
Especially problematic are the subdivision regulations for dividing land which have the most lasting
and potentially unchangeable impact on land, urban form, and long-range planning. This is because
the subdivision plat sets the street and infrastructure patterns that dictate the scale and form of
blocks and neighborhoods. Land uses, site designs, and zoning districts may come and go with
emerging markets, political agendas, or development technologies over many generations.
However, the platted patterns and built infrastructure will not so easily change, if ever.
The location and design of streets, open space, distribution of population and traffic, and provision of
utilities are essential components of subdivision regulations. Laying these elements out according to
a coordinated long-range plan, rather than simply facilitating internally oriented plans and
development projects, will have lasting impacts on the community.
The elements of subdivision control—unlike conventional zoning—establish standards for the design
of the public realm, shaping the urban form of the community. As such, subdivision regulations are
the most important and foundational elements of community design. Unfortunately, most local
government subdivision regulations contain very little guidance on better urban form, have little if any
connection to the comprehensive plan, and leave the design details to standards promulgated by the
city engineer and the general layouts of streets to the whim of multiple developers, landowners, and
development projects, which tends to leave them unconnected to the community at large and
separated from other uses.
Winter Haven encountered many of these issues and obstacles in its efforts to revitalize the
downtown urban core and neighboring subdivisions which, as in many other communities, had been
in serious decline since the early 1990’s. The strict separation of land uses and deficiencies in the
subdivision regulations continue to be problematic (see next page “One size does not fit all”).
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“One size does not fit all”
Future Land Use/Zoning Map Issues
. . . The Future Land Use categories establish rigid separations of land uses typically found in
traditional Euclidean zoning ordinances. The intent was to separate perceived incompatible land
uses from one another. In Winter Haven, the Comprehensive Plan functioned as it was designed.
The unintended consequence was its inability to accommodate the type of higher intensity
development and redevelopment desired in the historic core of the City.
Unsuitable Development Regulations
. . . The Unified Land Development Code (ULDC) [adopted April 2000 to manage future growth and
development in the City] establishes the City’s 19 zoning districts, lot and building requirements,
aesthetic and performance standards, and landscaping.
. . . Like the policies establishing Future Land Uses in the City, many of these requirements are
predicated on separation of uses and ensuring compatibility between different uses. Meeting these
requirements is often land intensive. While the downtown portion of the historic core is exempt from
many of these requirements, new development, and in some cases redevelopment, must comply
with these requirements. Within the core area these requirements become a problem when applied
to the smaller, early twentieth century parcels in close proximity of downtown.
. . . Land development regulations contained in the ULDC and the City’s Landscape Ordinance use a
“one size fits all” approach to regulating development. Outside of the C-1 zoning district, all
development is required to follow the same standards, regardless of the location or size of the
property. The conflict occurs when suburban oriented design standards are applied to an urban lot.
Source: Winter Haven Evaluation and Appraisal Report, pp. 85-86, November 23, 2009.

In spite of these problems, the City has made great progress in adopting and implementing new
policies and regulations for infill development, compact design, mixed use development, and
complete street designs. These tools removed many of the obstacles to redevelopment and provided
incentives for public and private investment that has led to significant revitalization of the downtown
over the last seven years. This is an important and timely accomplishment, as these same tools are
critical elements of sustainable community design and protecting water resources. They are an
important part of the Water Scorecard (Appendix A) and, as will be discussed in Chapter 4, guiding
the community on how to grow.
As the City has learned, the comprehensive plan must drive the land development code and, in
particular, the zoning map and districts and the subdivision regulations. Otherwise, as too often is
the case, the subdivision regulations will effectively short-circuit the community planning process.
The challenge of annexation
Another potential disconnect in community planning in Winter Haven relates to the geographic limits
of the City, as compared to the City’s much larger utility service area and area of future annexation.
In addition to the approximately 37,000 residents residing inside the corporate limits which
encompass 40 square miles, the City provides utility services to another approximately 37,000
residents residing in 25 square miles of unincorporated Polk County. The potential problem is that
the existing and future land uses for property in the County are determined by the County and as
these lands are annexed into the City their land uses may not be consistent with the City’s plans for
water resource sustainability. To avoid problems, the City will need to fully coordinate its community
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planning efforts with the County. The City has done this successfully in the past with the
development of the City’s Sustainability Plan and the County’s Gateway Selected Area Plan, which
was developed in cooperation with the City to help plan for development associated with the CSX
Integrated Logistics Center and the extension of the Polk Parkway. Although the Gateway Selected
Area Plan already incorporates major elements of the Sustainability Plan, the City will need to
continue to coordinate its community planning efforts with the County to ensure consistency and
avoid conflicts.

3.4 Updates to the Comprehensive Plan
As stated at the end of the evaluation in Section 3.1 (Quantitative Assessment—the Water
Scorecard), no new amendments to the City’s Comprehensive Plan or changes to the requirements
in the Land Development Code are recommended at this time. Instead the City will focus on
providing guidance on implementing existing policies and ordinances for protecting water resources.
Through implementation, the City will identify what, if any, changes to the Plan or Code are required.
That said any updates or amendments to the City’s Comprehensive Plan—either for water resource
sustainability or for other purposes—must follow the State’s prescribed procedures and timeline.
According to the State’s Evaluation and Appraisal Notification Schedule, Winter Haven has until
October 1, 2018, to notify the Florida Department of Economic Opportunity of any need to amend
the City’s Comprehensive Plan (Rule Chapter 73C-49 FAC). The City has one year from the date of
notification to submit the proposed amendments to the state, address any changes in the state
requirements since the last update of the plan, and update the plan based on changes to local
conditions. This means the City has up to four-and-a-half years from the date of this report to submit
amendments and/or updates to the Comprehensive Plan. After the State approves the amendments,
the City has 180 days to hold a second public hearing and adopt the amendments.
The City could accelerate the timeline for submitting comprehensive plan amendments under the
Evaluation and Appraisal process or the State’s expedited review process which is how most
amendments are made. For example, if it took the City 18 months to prepare the amendments and
update the evaluation and appraisal report, then it would be possible to adopt the amendments
within two years from the date of this report.
Based on the two scenarios described, the City could complete the amendment process in two to
five years from the date of this report.
Any amendments, changes, or additions to the City’s Land Development Code must be brought
before the City’s Planning Commission for consideration. The Planning Commission votes on
whether or not to recommend changes to the Code and makes its recommendation to the City
Commission. Any approved changes to the Code are amended by ordinance.
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4 – HOW TO GROW
The location and form of development affects water quality, demand, and reliability, infrastructure
costs and needs, and the health of the watershed as a whole. This makes community design an
essential, but often-overlooked, component of water resource planning and management.
The primary elements and strategies for water-centric community design include:
• Open spaces and natural infrastructure – Identify, preserve, and restore wetlands, flood
plains, recharge zones, riparian areas, open spaces, forests, and native habitats, as valued
assets providing flood protection, water quality improvement, groundwater recharge, habitat,
and long-term water resource sustainability. Maintain water and wildlife (habitat) connectivity
(a mosaic of landscape patches, edges, and corridor networks) to conserve biodiversity,
enhance hydrologic functions and benefits, define neighborhoods and communities, and
create a sense of place.
• Strategic location – Encourage infill development that is within or directly connected to
existing communities. Support the “recycling” of developed land through revitalization.
• Compact design – Support compact community form in the design of buildings,
neighborhoods and the community as a whole.
• Mixed use development – Mix appropriate land uses (horizontally and vertically) and
development types to support compact community form, increased density, and reduced
travel distances and automobile dependency.
• Transportation network and street design – Support interconnected transportation
networks with complete street designs that encourage all types of mobility, support the needs
of all types of users, increases safety, and incorporates natural drainage practices.
• Florida Friendly Landscape – Design all aspects of landscaping from the selection of
plants to soil preparation and the installation of irrigation systems and fertilizer use to reduce
water demand, retain runoff, decrease flooding, and recharge groundwater.
These elements and strategies are interdependent and mutually reinforcing. In combination, they
shape land use patterns and community forms that support water management and watershed
health at all scales of community development.

The benefits of implementing these strategies include:
• Protection of critical water resources and natural habitat;
• Enhanced flood protection, water quality, and groundwater recharge;
• Increased open space and parks;
• More efficient use of existing infrastructure systems;
• Reduced reliance on private wells and septic systems;
• Reduced amount of impervious cover;
• Reduced per-capita stormwater runoff; and
• Reduced residential water demand.
This chapter provides guidance and recommendations for citizens, landowners, developers,
planners, engineers, and City staff in implementing the City’s Comprehensive Plan and Land
Development Code requirements for water resource sustainability.
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4.1 Open spaces and natural infrastructure
Natural systems within a watershed, including the soils, floodplains, wetlands, and lakes in the
Peace Creek Watershed, provide valuable benefits to communities, including flood control, water
filtration, and groundwater recharge. Scientists and economists call these benefits ecosystem
services and the areas providing these services are referred to as natural or green infrastructure.
At the scale of a city or county, green infrastructure refers to the patchwork of natural areas that
provide habitat, flood protection, cleaner air, and cleaner water. At the scale of a neighborhood or
site, green infrastructure refers to stormwater management systems that mimic nature by soaking up
and storing water.
Important ecosystem services provided by green infrastructure
• Sustain biodiversity.
• Protect areas from impacts of flooding, storm damage or drought.
• Protect stream and river channels and coastal shores from erosion.
• Provide a carbon sink. As an example, 100 acres of woodland can absorb emissions
equivalent to 100 family cars.
• Offer pollution control. Vegetation has a significant capacity to attenuate noise and filter air
pollution from motor vehicles.
• Wetland ecosystems are also effective in filtering polluted run-off and sewage.
• Provide natural “air conditioning.” A single large tree can be equivalent to five room air
conditioners and will supply enough oxygen for ten people.
• Provide microclimate control by providing shade, hold in humidity and blocking winds and air
currents.
• Protect people from the sun’s harmful ultraviolet rays.
• Cycle and move nutrients and detoxify and decompose wastes.
• Control agricultural pests and regulate disease carrying organisms.
• Generate and preserve soils and renew their fertility.
• Disperse seeds and pollinate crops and natural vegetation.
• Contribute to the health and wellbeing of our citizens.
• Accessible green space and natural habitats create opportunities for recreation and exercise,
and studies have shown that this increases our creative play, social skills and concentration
span.
• Contribute to a community’s social cohesion. The active use of green spaces, including
streets and communal spaces, can encourage greater social interaction and contribute to a
lively public realm. Participation in the design and stewardship of green space can help
strengthen communities.
• Enhance economic value. Natural green spaces can increase property values, reduce
management overheads, and reduce healthcare costs.
Adapted from: Ecosystem Services, Ecological Society of America, 2000, at www.esa.org; and, Biodiversity by Design: A Guide for
Sustainable Communities, Town and Country Planning Association (TCPA), England, 2004.

40
WINTER HAVEN, FLORIDA: BUILDING A WATER-CENTRIC SUSTAINABLE COMMUNITY

Green infrastructure includes various types of open space (e.g., working landscapes, undeveloped
open lands) and functioning ecosystems (e.g., wetlands, lakes, streams, floodplains, and riparian
zones), as well as elements of the built environment (e.g., landscaped areas) that can be designed
and managed to benefit a community. These areas function to:
• Capture and store rainwater and runoff;
• Control flooding and stormwater runoff;
• Facilitate infiltration and groundwater recharge;
• Filter and assimilate pollutants in rainwater and runoff;
• Sustain natural hydrologic processes; and
• Sustain ecological systems and underlying watershed health.
A community’s water resources are only as healthy as the areas through which they flow. By
retaining or restoring natural open spaces and drainage features within the built environment of a
community, the natural infrastructure is able to filter, store, and distribute water resources, ensuring
their quality and quantity for human use.
The Sustainability Plan identifies two location-specific priorities for restoring and protecting the green
infrastructure and hydrologic functions in the Peace Creek Watershed:
• Increased infiltration and treatment of rain water and stormwater in the high and dry sandy
Ridge areas of the headwaters of the watershed, which includes downtown Winter Haven;
and
• Increased storage and conveyance of rainwater and stormwater in the low lying, flood prone
areas of the middle and lower reaches of the watershed, which includes more than 10,000
acres of historic wetlands near US 27 and State Road 60.
The Southwest Florida Water Management District has determined that projects implementing these
two priorities provide a Net Benefit in terms of reducing impacts from Upper Floridan Aquifer
withdrawals. The benefits include capturing high surface water flows and recharging the aquifer
during the wet season, and recovering a percentage of the water in the dry season.6
Natural infrastructure in the built environment
The way a site is developed is fundamentally important to the volume and pattern of runoff it creates
and the pollutants it carries. Stormwater management has conventionally relied on a matrix of storm
drains, underground pipes, concrete conveyance ditches, and large detention systems designed
primarily for rapidly conveying runoff away from developed areas. Consequently, rapid delivery of
stormwater to local water bodies has severely impacted stream health by increasing peak flows,
erosion, sedimentation, and pollution.
More advanced infrastructure and site designs are being used today that not only attenuate runoff,
but can also remove pollutants, encourage infiltration, and/or drain water in a more controlled
manner. Often referred to as Low Impact Development or LID, these design strategies are
intended to mimic a site's predevelopment hydrology by protecting existing drainage and

6

SWFWMD. 2013. Southern Water Use Caution Area (SWUCA) Recovery Strategy Assessment, p. 21.

41
WINTER HAVEN, FLORIDA: BUILDING A WATER-CENTRIC SUSTAINABLE COMMUNITY

incorporating naturalistic features designed to infiltrate, filter, store, evaporate, and detain runoff from
impervious areas.
LID techniques fit into a range of development settings and conditions: urban and rural, commercial,
and residential, and in various soil types, topographies and climate conditions. The techniques can
be applied at the site, neighborhood, watershed, or regional scales to create a reliable “green”
infrastructure to address drainage and reduce water related impacts from development related land
conversion. They include constructed wetlands that seek to treat runoff from an entire community to
small rain gardens designed to capture runoff from a single part of one rooftop. From this
perspective, a set of design strategies can be linked together to create a series of LID practices—
functioning as an integrated stormwater management system—from the point where rain falls to
the point of discharge into a creek, stream, lake, or coastal estuary. The practices are carefully
selected to limit pollution at its source, reduce volume and peak flows to recharge the aquifer,
prevent flooding, erosion, and sedimentation, and provide water quality treatment, before
discharging clean water to preserve and restore receiving waters (see Figure 3).
Figure 3. An integrated stormwater management system consisting of a series of LID practices carefully selected to
limit pollution at its source; reduce volume and peak flows to recharge the aquifer and maintain evapotranspiration,
prevent flooding, erosion, and sedimentation; and provide water quality treatment; before discharging clean water to
preserve and restore receiving waters, including wetlands, lakes, streams, and coastal estuaries.

Source: Adapted from Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil
Engineers/Environmental and Water Resources Institute, p. 38, 2012.
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As illustrated in Figure 3, the objectives of a well-designed integrated stormwater management
system are:7
• Minimization of runoff by reduction of impervious area and project footprint, protection of
native soils to maintain infiltration capacity, and protection of native vegetation to maintain
evapotranspiration potential.
• Source controls implemented at the point where precipitation reaches the ground to prevent
stormwater from contacting pollutants and minimize runoff by promoting infiltration and
evapotranspiration.
• Control systems distributed throughout the drainage system, close to the sources of runoff,
to capture stormwater, remove pollutants, promote further infiltration and evapotranspiration,
enable rainwater harvesting, and slowly discharge remaining runoff.
• Resource protection such as vegetated setbacks to protect the habitat and assimilative
capacity of waterbodies while protecting the surrounding development from flooding and
erosion.
• Protection of public safety, health, and welfare.
• Protection of infrastructure and public property by reducing flood hazards and erosion.
• Community enrichment by blending stormwater controls into the built environment to
enhance active and passive recreation features, wildlife habitat, property value, pedestrian
and bicycling trails, playgrounds parks, and other assets that support livable communities
and connect the public to natural resources.
• Technical feasibility, cost-effectiveness, public acceptance, and practicality.
There are five general strategies for realizing the LID objectives:
• Conserve natural infrastructure. First “do no harm,” by conserving natural features already
on the site that provide stormwater benefit and natural treatment of pollutants. Wetlands,
buffer strips, riparian corridors, trees and open spaces all can contribute. By mapping these
features, understanding their role in providing “free” stormwater services, and designing
development to avoid impact, a landowner or developer can save money; retain aesthetic,
recreational, and ecological value; and increase the economic value of the development.
• Minimize impacts to the site. Minimize impacts to resources useful to stormwater functions
by limiting site grading and clearing, retaining permeable soils on site, limiting disturbance of
vegetated areas, reducing soil compaction and using soil amendments, and planting trees
and other landscape features. In design, it is also wise to reduce curbs, gutters, pipes and
impervious surfaces and, where possible, use “green” surfaces, including open spaces,
pervious pavements, and green roofs.
• Retain natural time of runoff concentration. Once impervious areas like parking lots or
rooftops have been created, maintain the natural runoff hydrology on site as much as
possible. This involves using dispersed, open drainage systems, with longer, slower flow
paths than a typical, concrete engineered system. This often involves carefully designed soil
and vegetation in swales, bioretention systems, and similar features that allow storm runoff
to stay on site for all but the largest storm events.
• Store, detain, and filter runoff. Store, detain, and filter urban runoff through soil and plants
as much as possible to reduce pollutants and allow for percolation and recharge of water.
Different soil types, engineering designs, and plant mixes can provide very different results in
7

Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil Engineers/
Environmental and Water Resources Institute, pp. 37-38, 2012.
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•

terms of pollutant removal. Well-designed systems can be very effective for many common
urban pollutants. These systems use rain gardens, bio-swales, green roofs, engineered soils
under pervious pavement, and other means to hold the runoff, and filter it slowly through
permeable materials. It is critical that the water does not stand too long (creating nuisance
conditions and mosquito habitat) and does not flow too fast (reducing the filtering benefits).
Prevent pollution in the urban environment. Strive to reduce pollutants in urban
stormwater in the first place. This can apply at many scales from reduced solid waste
production to less use of fertilizers and pesticides on landscaping.

There are a number of factors to consider in implementing the LID strategies:
• Natural factors
o Soils: Well-drained, permeable soils are ideal for storing and filtering runoff, while
impermeable soils with high clay content or highly erosive soils may require additional
design considerations, such as soil amendments. In addition, the soil depth and nutrient
content will determine how much water can be retained on site, as well as the ability of
the soil to support appropriate plant mixes.
o Water: Does the site drainage go into a natural water body? Is that water body listed as
“impaired” for water quality? Does that water body serve as a habitat for listed species?
Does the water body have an adequate buffer around it to absorb and filter urban runoff?
Is the ground water table very close to the surface or does it contain pollutants?
o Topography: Many LID systems are designed for relatively level terrain. In sloping areas
and hillsides, additional grading, terracing, and structural elements, such as retaining
walls, may be necessary.
• Development factors
o Type: Is the project commercial, industrial or residential? How important are aesthetics to
the project? Will the project result in large expanses of surface parking or large flat
rooftops? Will the project be so dense that little green space is left over for stormwater
management? What kinds and concentrations of pollutants will be present in the runoff
from the site? How can the amount of impervious area be minimized?
o Size and scale: For smaller sites, how can the various functions of the site be combined
to maximize space? For a larger site, is a systematic approach to stormwater
management feasible, and can it be combined with existing features to maximize
environmental protection? How can the amount of land disturbed on site be minimized?
o Location: Is it redevelopment and infill or is it in an undeveloped, “greenfield” location?
Will the project have substantial amounts of landscape areas around it to use for bioretention? Are there developed areas around the site that might be valuable for
stormwater management like park sites or buffer lands? What pre-existing issues on site
and in the general vicinity will need to be mitigated? Do existing municipal facilities
extend into the site?
All of these development-related issues impact the type, layout, and nature of stormwater solutions.
Since every site and project is unique and presents different drainage and runoff challenges, it is
difficult to identify one-size-fits-all best management practices. Therefore, a “toolbox” of available
LID options and guidance materials can be created to help projects meet Winter Haven’s stormwater
management and water resource protection (floodplain, wetland, lakeshore, conservation, and
aquifer protection) standards.
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Recommendations:
1. The City will use the development strategies and guidance in Chapter 4 (How to Grow) to guide
landowners, developers, engineers, and planners in implementing the Sustainable Water
Resource Requirements in the City’s Comprehensive Plan and Land Development Code.
2. The City will use the following publications as a guide to help landowners, developers,
engineers, and planners in Winter Haven select and evaluate the best LID options for a given
development project,:
• Low Impact Development: a design manual for urban areas, University of Arkansas
Community Design Center, University of Arkansas Press, 2010. This manual, which was
developed for communities in the US located east of Central Texas, is especially relevant for
the Southeast region, including Florida and Winter Haven. Although a project cannot be
engineered from the manual, it provides guidance and examples for selecting and applying
LID techniques at the scale of buildings, sites, streets, and open spaces. The LID techniques
covered in the manual are shown in Figure 4. Table 2 provides detailed descriptions and
siting and design considerations for each LID technique. Table 3 provides the mechanisms
for stormwater reduction and pollutant control associated with each LID technique.
Definitions for each mechanism for stormwater reduction and pollutant control are provided
in Appendix C. A hardcopy of the manual can be purchased from the University of Arkansas
at the following link: http://uacdc.uark.edu/books.php. A pdf of the manual is also available
on the Sustainable Winter Haven website at the following link:
http://nebula.wsimg.com/2d4f7f6a28aeac82f59a9759e687a60b?AccessKeyId=4854FA1892
0104DA51AC&disposition=0&alloworigin=1.
• Design of Urban Stormwater Controls, Water Environment Federation, American Society
of Civil Engineers/Environmental and Water Resources Institute, 2012. This authoritative,
engineering manual of practice is focused on consolidating technologies to foster a
convergence between traditional stormwater controls and green infrastructure. It explains
how systems of stormwater controls can be designed to meet multiple objectives, including
flood control; stream channel protection; groundwater recharge; water quality improvement;
protection of public safety, health, and welfare; and multipurpose public benefits. A hardcopy
of the manual can be purchased from the Water Environment Federation at the following link
or from your preferred book provider:
http://www.e-wef.org/Default.aspx?tabid=251&ProductId=18172.
3. The City will use the development guidelines and checklists provided in Appendix C, along with
the guidance in Chapter 4 (How to Grow), as a guide for better site design for development,
redevelopment, and retrofit projects in Winter Haven and throughout the Peace Creek
Watershed. The guidelines and checklists will be consulted early on and throughout the design
and land planning process by landowners, developers, engineers, and City staff. The first goal is
to minimize stormwater runoff. The second goal is to mitigate any stormwater runoff generated
by the project.
4. The City will provide training and education to landowners, developers, engineers, and City staff
in the application of LID and the use of these guidance documents. Through public and private
collaboration, the City will create a strong foundation for the implementation of LID in Winter
Haven. This will require the City to provide clear guidance in implementing its development
requirements while, at the same time, allowing flexibility with respect to the design solutions used
by developers. Beyond regulating private development, the City will use LID solutions and best
management practices when planning, designing, and constructing its public works projects.
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Figure 4. A menu of LID stormwater controls organized by increasing level of treatment service (quality) and increasing level of volume reduction (quantity). As
shown, the flow control devices in the lower left corner of the menu provide the least amount of treatment service and volume reduction, while constructed
wetlands in the upper right corner of the menu offer the most treatment and volume reduction.

Source: Low Impact Development: a design manual for urban areas, University of Arkansas Community Design Center, University of Arkansas Press, 2010.
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Table 2. LID stormwater control descriptions and siting and design considerations

#
1

Control
Oversized
pipes

Description
Subsurface
pipe systems
sized larger
than required
to reduce
peak flow
rates

2

Flow control
devices

Flow control
devices, such
as flow
splitters, are
used to
reduce peak
discharge,
attenuating
concentrated
stormwater
flows

3

Dry swale

A dry swale,
or grassed
swale, is an
open grassed
conveyance
channel that
filters,
attenuates,
and detains
stormwater
runoff as it
moves
downstream

Design considerations
While oversized pipes are more costly, they
eliminate larger pressure drops and high velocities
associated with undersized or even correctly sized
pipes during larger storm events. Lower velocities
reduce outlet erosion and scouring. Larger volume
pipes allow water to be detained, without creating
problematic backwater effects. The location of
oversized pipes can vary within the LID network.
As with any pipe infrastructure, oversized pipes
require trash and sediment removal annually.
Flow control devices are placed in areas of
concentrated sheet flow, channel flow, or pipe flow
to attenuate stormwater runoff prior to it entering a
stormwater management system. They slow
concentrated surface runoff and pipe discharge,
thus allowing large debris and sediments to drop
out of suspension. They are used to improve the
function of other LID facilities and prevent scouring
from excessive flow energy. Damaging runoff,
peak flow rates, and sediment loads that
overwhelm stormwater management systems, are
reduced as a result of using flow control devices.
In place of hard-engineered concrete channels,
dry swales offer services beyond peak flow
reduction that include runoff detention and
sedimentation. Dry swales, when combined with
check dams and underdrains, detain stormwater,
and increase infiltration. Often located in drainage
easements, they are a cost effective way to
convey water between buildings, land uses, and
along roadsides. Water quality is optimized when
the channel profile is two to eight foot maximum in
bottom width, holding a four inch water volume
depth. During the establishment newly seeded
banks should be stabilized with erosion control

Optimal level
of service
Flow control

Location in
LID network
Utilize where
piping cannot
be avoided,
under
impervious
surfaces like
driveways
and
sidewalks

Flow control

Downstream
from
concentrated
stormwater
runoff

From small
residential
application
to larger
commercial
site

Require regular
management
and inspection
to remove
excess
sediment, trash,
and debris

Detention,
filtration, and
infiltration

Downstream
of flow control
facilities,
upstream of
catchment
components,
overflow
basins, or
outlets

Small
watershed
runoff area,
like low
density
projects or
small
impervious
surfaces

Periodic
inspections of
dry swales are
needed in order
to manage
grass growth,
and remove
large debris
and/or trash.
Annual
inspections
should assess
the slope of the

Scale
Applicable
anywhere
within LID
network

Maintenance
requirements
Require annual
trash and
sediment
removal
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#

Control

Description

4

Underground
detention

Underground
detention
systems
detain
stormwater
runoff prior to
its entrance
into a
conveyance
system

5

Detention
pond

Detention
ponds, or dry
ponds, are
stormwater
basins
designed to
intercept
stormwater
runoff for
temporary
impoundment
and metered
discharge to
a conveyance
system or a
receiving
waterbody

6

Wet vault

Wet vaults
are
subterranean

Design considerations
devices. Dry swales can improve site aesthetics
and provide wildlife habitat, depending on the type
of grasses planted.
Underground storage systems store and slowly
release runoff into the LID network. Some systems
can infiltrate stormwater if the soil beneath is
permeable. Underground storage is employed in
places where available surface area for ongrade
storage is limited. Underground storage reduces
peak flow rate through metered discharge and has
potential for infiltration. Improved water quality is
achieved by sedimentation, or the settling of
suspended solids. Though at first costly,
underground detention systems are easy to
access and maintain.
Detention ponds are designed to completely
evacuate water from storm events, usually within
24 hours. They primarily provide runoff volume
control reducing peak flows that cause
downstream scouring and loss of aquatic habitat.
As a general rule, detention ponds should be
implemented for drainage areas greater than 10
acres. On smaller sites it may be difficult to
provide control since outlet diameter specifications
needed to control small storm events are small
and thus prone to clogging. Also, treatment costs
per acre are reduced when implemented at larger
scales. Re-suspension of settled material is a
large concern in these systems, requiring periodic
sediment, debris, and pollutant removal. Detention
ponds do not provide infiltration and are therefore
best used within a network that provides biological
treatment.
Wet vaults contribute to stormwater flow
attenuation, as well as minor treatment. As a result
of permanent water retention, wet vaults are able

Optimal level
of service

Location in
LID network

Detention and
infiltration

Optimally
placed after
filtration
facilities to
prevent
excessive
sedimentation

Maximum
watershed
runoff area
is 25 acres

Detention

Downstream
of catchment
and runoff,
upstream
from off-site
stormwater
management
systems

Watershed
runoff area
of 10 acres
and greater

Regular trash
and intermittent
sediment
removal,
pollutants
accumulate in
soils and may
require
amendments
and clean out

Retention

Upstream of
overflow
basins or

Sized
according
to

Requires
special
equipment for

Scale

Maintenance
requirements
dry swale, as
well as the
infiltration rate.
Annual
inspection and
sediment
cleanout
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#

Control

Description
structures for
stormwater
runoff
retention
where a
permanent
pool is
maintained

7

Rainwater
harvesting

Rainwater
harvesting
involves
collection,
storage, and
reuse of
runoff from
roofs

8

Retention
pond

A retention
pond, also
known as a

Design considerations
to remove more sediment than other subterranean
storage devices, which drain completely. Wet
vaults do not empty in between storm events, but
do slowly discharge storage into other stormwater
facilities. This facility provides runoff volume
control, peak discharge reduction, sediment
control, and harvesting potential. Wet vaults are
typically used where there is limited surface area
for LID facilities. Minimal maintenance is required.
Periodic inspection of in-flow areas is needed
along with removal of large debris, sediment, and
settled pollutants.
Rainwater harvesting reduces runoff volume and
peak flows. Cisterns, bladder tanks, and precast
ferrocement septic tanks are generally larger than
rain barrels and slim tanks, and are used for
domestic water supply, rather than irrigation for
landscaping. Most rainwater harvesting devices
are modulated and can be connected to provide
increased storage. Consider that in areas with
rainfall more than 25 inches annually, a 1,000
square foot roof will produce a minimum of 15,000
gallons of rainwater per year. To capture this water
for irrigation during the peak months approximately
10 rain barrels or one 500-gallon cistern are
needed. Maintenance needs are moderate
compared to other LID technologies, however,
water must be used periodically between rain
events to maximize storage capacity, minimize
runoff, and avoid odors. Gutter screens prevent
the accumulation of debris in runoff. Filtration and
purification equipment must be incorporated when
using stormwater runoff for potable uses.
Wet ponds remove pollutants through biological
uptake processes and sedimentation. The amount
of pollutants that are removed from stormwater

Optimal level
of service

Location in
LID network
outlets and
downstream
from filtration
facilities

Retention

Beginning of
treatment
train, directly
at the source
of runoff

From a
small 50gallon rain
barrel for a
residential
application
to larger
25,000gallon
commercial
scale
cisterns

Seasonal
debris removal,
storage tank
inspection

Retention and
treatment

Downstream
of catchment
and runoff,

Can be
used for
residential,

Inspected
semiannually to
confirm that

Scale
watershed
runoff area

Maintenance
requirements
trash and
sediment
removal
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#

9

Control

Filter strip

Description
wet pool or
wet pond, is a
constructed
stormwater
pond that
retains a
permanent
pool of water,
with minor
biological
treatment

A filter strip is
a sloped
medium that
attenuates
stormwater
runoff by
converting it
into sheet
flow, typically
located
parallel to an
impervious
surface such
as a parking
lot, driveway,
or roadway

Design considerations
runoff is proportionate to the length of time runoff
remains in the pond, as well as the relation of
runoff to retention pond volume. Since retention
ponds must maintain a permanent pool, they
cannot be constructed in areas with insufficient
precipitation or highly permeable soils, unless the
soil is compacted or overlain with clay. Generally,
continual drainage inputs are required to maintain
permanent pool levels. One advantage of a
retention pond is the presence of aquatic habitat
when properly planted and maintained. The use of
a pond aerator is necessary to prevent stagnation
and algae growth that can lead to eutrophication,
or an anaerobic environment. A balanced aerobic
environment is a necessary condition for aquatic
life and pest control. Regular maintenance
inspections are needed to ensure proper drainage,
aerobic functioning and aeration, and vegetative
health. Trash, debris, and sediment will need to be
removed periodically.
Filter strips use vegetation to slow runoff, allowing
suspended sediment and debris loads to drop out
of runoff flow. This prevents clogging of
stormwater drainage systems or receiving
waterbodies. Stormwater runoff should be
uniformly distributed along the top of the entire
filter strip using a flow control facility such as a
level spreader. Other treatment facilities, such as a
swale, should be used for channelized flows. The
drainage area should not exceed 150 linear feet to
ensure proper functioning of the filter strip. The
lateral slope of the filter strip should be one to two
percent. A series of stepped level spreaders could
compensate for slightly steeper slopes. Filter strip
areas cannot be used for construction material
storage or activities that could disturb the ground

Optimal level
of service

Location in
LID network
usually
constructed
at the lowest
point of the
site

Filtration

Upstream of
major
treatment
systems

Scale
commercial,
and
industrial
sites, with
watershed
runoff areas
no smaller
than 10
acres
depending
on regional
precipitation

From a
small slope
at street
side to the
size of a
large field

Maintenance
requirements
drainage is
functioning
properly and to
remove
sediment,
accumulated
trash, and
debris

Trash and
sediment
removal, and
mowing
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#

Control

Description

10

Underground
sand filter

An
underground
sand filter is a
three
chambered
system that
pretreats,
filters, and
temporarily
stores the
first flush of
stormwater
runoff

11

Surface sand
filter

12

Vegetated
wall

Also known
as a filtration
basin, a
surface sand
filter utilizes a
flow splitter,
wet/dry
sedimentation
forebay, and
sand filter
bed to
manage
nutrient loads
in the first
flush of runoff
A vegetated
wall, also

Design considerations
surface. Regular inspection and maintenance are
required to prevent clogging by sediment and/or
debris. Filter strips should be located in sunny
areas to dry out between rain events.
Underground sand filters compensate for space
limitations in high-density urban cores lacking
pervious drainage areas. Underground sand filters
have demonstrated effectiveness in removing
many common pollutants found in urban
stormwater runoff, especially those in particulate
form. Underground sand filters are intended
primarily for quality control, not quantity. They are
most effective when designed to intercept only the
first flush, while subsequent runoff bypasses the
system for stormwater quantity control facilities.
These devices are to be used only after a site has
been stabilized, as sediment suspended in
stormwater runoff during construction would
rapidly clog and disable the sand filter.
Sand filters receive the first flush of runoff, settling
out heavier solids in the pretreatment basin. Water
is distributed over the sand filter for a second
filtration of pollutants. Surface sand filters trap
nitrates, phosphates, hydrocarbons, metals, and
sediment. They also reduce peak discharge by
collecting and slowing runoff velocity as water
flows through the filter. Surface sand filters are
useful for areas where pollutants are a critical
water quality issue. Treatment levels provided by
these facilities increase when groundwater
infiltration is part of the system. Surface sand
filters are most efficient when draining less than 10
acres of land.
Vegetated walls are classified as passive or active
systems. While active systems address air quality,

Optimal level
of service

Location in
LID network

Detention and
filtration

Downstream
of flow control
device that
routes “first
flush” of
runoff into the
filter

Small
watershed
runoff areas
between
one and ten
acres

Regular
removal of
trash,
pollutants, and
sediments

Detention and
filtration

Downstream
of flow control
device that
routes “first
flush” of
runoff into the
filter

Small
watershed
runoff areas
between
one and ten
acres

Regular
removal of
trash,
pollutants, and
sediments

Flow control
and filtration

Beginning of
network,

From small
residential

Occasional
watering and

Scale

Maintenance
requirements
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#

Control

13

Vegetated
roof

14

Pervious
paving

Description
known as a
living or
green wall or
vertical
garden, is an
extension of
the building
envelope
laminated
with
vegetation
and a soil or
inorganic
growing
medium
Vegetated
roofs, or
green roofs,
are garden
ecologies
installed atop
buildings.

Pervious, or
permeable,
paving allows
water to

Design considerations
passive systems address water quality, and thus
are more applicable to LID. Similar in application
to vegetated roofs, vegetated walls harvest water
to reduce stormwater runoff loads. Vegetated walls
also regulate building temperature through
additional thermal insulation, reducing heating and
cooling loads. Structural loads and proper
moisture barriers must be carefully considered, as
well as plant types suitable for the intended solar
orientation.

Intended to be closed loop systems, vegetated
roofs collect rainwater at its source, slow its
release, and reduce its volume through
evapotranspiration from plants. Vegetated roofs
also regulate building temperature through
additional thermal insulation, reducing heating and
cooling loads. Vegetated roofs are especially
effective in controlling intense, short-duration
storms, and have been shown to reduce
cumulative annual runoff by 50 percent in
temperate climates. Vegetated roofs are desirable
in flood-prone climates with regular flash storm
events. Vegetated roofs can be built on flat roofs
or sloped roofs, however flat roofs are easier to
install. Roofs with steep slopes usually require the
addition of cross battens to secure drainage layers
and to control soil erosion.
A pervious paving system includes a subsurface
base made of course aggregate for stormwater
storage. In some designs, pervious pavement is
supported by underground layers of soil, gravel

Optimal level
of service

Location in
LID network
directly from
the roof

Filtration and
treatment

Beginning of
network,
directly within
the runoff
source

From small
residential
applications
to large
industrial
buildings

Inspection of
the roof
membrane, as
well as routine
vegetation
inspection and
maintenance of
the drainage
flow paths

Filtration,
infiltration,
and treatment

Apply
upstream of
treatment
systems to

From a
parking stall
to a parking
lot or street

Vacuum-based
sediment
removal from
paving; turf

Scale
applications
to larger
commercial
applications

Maintenance
requirements
trimming
depending on
species
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#

Control

Description
vertically flow
through hard
surfaces. As
substitutes for
impervious
paving, they
support both
pedestrian
and vehicular
traffic

15

Infiltration
trench

Infiltration
trenches are
laminated
systems with
fabric-lined
excavations
atop a fabriclined
reservoir to
increase
infiltration

16

Tree box filter

A tree box
filter or in
ground well
consists of a
container

Design considerations
and sand to increase storage and maximize
infiltration rates. Pervious paving removes
sediment and other pollutants. It acts to reduce
and distribute stormwater volume, encouraging
groundwater infiltration. Multiple types of pervious
paving, including modulated precast pavers,
poured in place systems, porous asphalt, porous
concrete, and gravel, offer varying levels of
service. Reduction of the urban heat island effect
is possible when using highalbedo, lightly colored
systems. Large scale vacuums must be used to
clean out gravel, paver, and porous systems. Turf
paver systems may need occasional mowing and
irrigation.
Infiltration trenches are particularly useful for sites
with poorly-drained soils. Runoff gradually
percolates through an engineered trench with
amended soil over a period of days. Infiltration
trenches filter particulates as stormwater runoff
moves through the media. These facilities promote
algae growth that serves as pollutant digesters.
Since the maximum catchment area for infiltration
trenches is two acres, it may be necessary to
incorporate supporting LID facilities into the
stormwater management plan. Infiltration trenches
require less maintenance if upstream pretreatment facilities like filter strips are used. Trees
should not be planted near infiltration trenches.
These two actions reduce the potential for
clogging the trench. Annual inspection is
recommended to remove large debris and/or trash.
Tree root systems treat and uptake stormwater
runoff captured from the street into the box filter.
An underdrain carries treated runoff to either a
surface discharge location or a larger retention
system for secondary treatment. The life of the

Optimal level
of service

Location in
LID network
provide
sediment
removal and
to reduce
runoff volume

Infiltration
and treatment

Downstream
of filtration
components,
but upstream
of major
treatment
facilities

From a
small strip
to a sand
field with a
maximum
catchment
area of two
acres

Annual removal
of trash and
raking to
maintain
permeability

Filtration or
infiltration
(depends on
which system
is to used)

Upstream of
major
treatment
systems, and
in place of

A single
tree box to
a large
urban tree
box network

Occasional
removal of
trash and
raking of
surface to

Scale

Maintenance
requirements
paver systems
may need to be
mowed and
irrigated to
maintain
vegetation
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#

Control

Description
filled with
amended soil
and planted
with a tree,
underlain by
crushed
gravel media.

17

Rain garden

A rain garden
is a planted
depression
designed to
infiltrate
stormwater
runoff, but not
hold it.

18

Riparian
buffer

A riparian
buffer is a
strip of hydric
soil with
facultative
vegetation
along the

Design considerations
tree is short, so trees need replacement every five
to ten years. Tree box filters can also be planted
with hardy shrubs and herbaceous plants tolerant
of inundations. Tree box filters and wells can be
incorporated into urban retrofits with the added
benefits of water quality improvement and
reduction of the urban heat island effect. As with
other filtration devices, tree box filters require
occasional inspection to remove large debris
and/or trash.
A rain garden is commonly known as a
bioretention facility. Stormwater pollutant
mitigation is accomplished through
phytoremediation processes as runoff passes
through the plant and soil community. Rain
gardens combine layers of organic sandy soil for
infiltration, and mulch to promote microbial activity.
Native plants are recommended based upon their
intrinsic synergies with local climate, soil, and
moisture conditions without the use of fertilizers
and chemicals. Rain gardens are best applied on a
relatively small scale. They work well along
driveways and in low lying areas of a property.
Rain gardens should be located at least 10 feet
away from buildings to prevent water seepage into
foundations or underneath houses, causing mold
and mildew problems. Also, location away from
large trees allows exposure to sunlight so that rain
gardens may dry out between storm events.
Riparian buffers are a simple, inexpensive way to
protect and improve water quality through local
plant communities. Between 50 and 85 percent of
stormwater pollutant loads can be filtered within
100 to 300 foot vegetated buffers. Buffer strips
structurally stabilize banks and shorelines to
prevent erosion and slumping. Trees and shrubs

Optimal level
of service

Location in
LID network
street trees
(not in swales
or other filter
devices)

Filtration,
infiltration,
and treatment

Downstream
of filtration
facilities, but
upstream of
primary
treatment
facilities

500 sq ft, to
allow for
adequate
irrigation
between
small storm
events

Occasional
removal of
trash and
pruning of
vegetation

Filtration,
infiltration,
and treatment

Downstream
of all LID
facilities,
before
waterbodies

100’ to 300’
wide

Trash and
sediment
removal as
necessary, and
occasional
mowing in zone
3

Scale

Maintenance
requirements
maintain
permeability;
replacement of
tree after seven
years
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#

Control

Description
banks of a
river or
stream
offering niche
ecotone
services

19

Bioswale

A bioswale is
an open,
gently sloped,
vegetated
channel
designed for
treatment and
conveyance
of stormwater
runoff

20

Infiltration
basin

Infiltration
basins, or wet
meadows,
are shallow
impound
areas with
highly

Design considerations
provide shade to maintain consistent water
temperature necessary for nutrient exchange and
the survival of some aquatic life. Buffer width is
based on surrounding context, soil type, size and
slope of catchment area, and vegetative cover.
Riparian buffers are most effective when combined
with flow attenuation devices to avoid scouring
from high velocity flows throughout a stream
channel. Some management is required when
riparian buffers are near urban development.
Avoid disturbing zone 1 as tree litter aids in flow
control and filtration.
Bioswales are a bioretention device in which
pollutant mitigation occurs through
phytoremediation by facultative vegetation.
Bioswales combine treatment and conveyance
services, reducing land development costs by
eliminating the need for costly conventional
conveyance systems. The main function of a
bioswale is to treat stormwater runoff as it is
conveyed, whereas the main function of a rain
garden is to treat stormwater runoff as it is
infiltrated. Bioswales are usually located along
roads, drives, or parking lots where the
contributing acreage is less than five acres.
Bioswales require curb cuts, gutters or other
devices that direct flow to them. They may require
an underdrain where soil permeability is limited, as
well as an overflow grate for larger storm events.
These facilities improve water quality by filtering
stormwater runoff through hydric soils and
recharging groundwater supply. In addition to
water filtration, infiltration basins use facultative
plants for phytoremediation to mitigate pollutants
from stormwater runoff. Unlike rain gardens and
bioswales, which are primarily used for single

Optimal level
of service

Location in
LID network

Filtration,
infiltration,
and treatment

Downstream
of filtration
components,
but upstream
of larger
detention,
retention, or
treatment
facilities

2’-8’ wide
with 2”-4”
optimal
water depth

Occasional
removal of
trash and
pruning of
vegetation

Filtration,
infiltration,
and treatment

End-of-line
facility,
upstream of
overflow
basins or
receiving
waterbodies

Large multiacre wet
meadows

Semiannual
removal of
trash and
sediment, and
mowing

Scale

Maintenance
requirements
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#

21

Control

Constructed
wetland

Description
permeable
soils
designed to
temporarily
detain and
infiltrate
stormwater
runoff. They
do not retain
a permanent
pool of water.
Constructed
wetlands are
artificial
marshes or
swamps with
permanent
standing
water that
offer a full
range of
ecosystem
services to
treat polluted
stormwater

Design considerations
property applications, infiltration basins optimally
serve larger scales of land development. The key
element in siting infiltration basins is identifying
areas with intrinsic hydrogeologic properties
(minimum soil infiltration rate of 0.27 inches/hour)
critical for sustained infiltration. They are not
suitable on fill sites. Since the primary cause of
failure in infiltration basins is sediment buildup,
sediment-reducing facilities must be used
upstream. Infiltration basins require less
maintenance as vegetation communities mature
through successive stages of ecological
development.
Considered to be a comprehensive treatment
system, constructed wetlands, like infiltration
basins, require intrinsic hydrogeologic properties
to reproduce natural watershed functioning. As
with other infiltration systems, pre-treatment
systems upstream help to remove sediment that
may clog a wetland system, resulting in
eutrophication or an oxygen deprived system.
Constructed wetlands are land rich biofilters and
differ from retention ponds in their shallower
depths, greater vegetation coverage, and
extensive wildlife habitat. They require relatively
large contributing drainage areas to maintain a
shallow permanent pool. Minimum contributing
drainage area should be at least 10 acres,
although pocket wetlands may be appropriate for
smaller sites if sufficient water flow is available.

Optimal level
of service

Location in
LID network

Retention,
filtration,
infiltration,
and treatment

End-of-line
facility,
upstream of
overflow
basins or
receiving
waterbodies

Scale

From
pocket
wetlands
managing
up to 10
acres of
drainage to
shallow
marshes
managing
more than
25 acres of
drainage

Maintenance
requirements

System
requires
removal of
trash and
sediment
between two
and ten years,
and
semiannually
during first
three years

Sources: Low Impact Development: a design manual for urban areas, University of Arkansas Community Design Center, University of Arkansas Press, 2010.
Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil Engineers/Environmental and Water Resources Institute, pp. 100-101, 2012.
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#
1

2

3
4

5

6
7

8

9
10

11
LID Control
Oversized
pipes
Flow control
devices
Dry swale
Underground
detention
Detention
pond
Wet vault
Rainwater
harvesting
Retention
pond
Filter strip
Underground
sand filter
Surface sand
filter
Infiltration (excess runoff volume, high peak
flow, thermal enrichment)
Dispersion (excess runoff volume, high peak
flow, thermal enrichment)
Evapotranspiration (excess runoff volume,
high peak flow, thermal enrichment)
Runoff collection and usage (excess runoff
volume, high peak flow, thermal enrichment)
Sedimentation (TSS, TN, TP, BOD, metals,
pathogens, trash)

●
●
●
●
●
●
●

●
●
●

●
●
●

●
●
●

●
●
●
●

●
●
●

●
●
●

●
●
●

●
●
●

●

●

●
●
●
●
●

●
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●

●

●
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●
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●
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●
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●
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●
●
●
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●
●
●
●

●
●
●
●
●
●
●
●

●
●
●
●
●
●
●
●

●
●
●
●
●

●
●
●
●
●

Screening (BOD, trash)

Disinfection (pathogens)

Biological
Temperature reduction (thermal enrichment)

●

Pathogen die-off (pathogens)

Organic compound degradation (BOD,
hydrocarbons)

Pollutant Control

Sulfate reduction (TDS)

Nitrification/denitrification (TN, NO2, NO3)

●

Plant metabolism (TDS, TN, NO2, NO3, TP,
dissolved P, metals)

●

Filtration (TSS, TN, TP, BOD, metals,
hydrocarbons, pathogens, trash)

Coagulation (TSS, TDS, dissolved P, BOD,
metals)

Precipitation (TSS, TDS, dissolved P, BOD,
metals, pathogens)

Sorption (TDS, TP, metals, hydrocarbons)

Swirl concentration (TSS, trash)

Quantity Control

Laminar separation (TSS, hydrocarbons)

Floatation (TSS, hydrocarbons, trash)

Runoff volume reduction

Peak flow attenuation (high peak flow)

Table 3. LID stormwater quantity reduction and pollutant removal mechanisms.

Other

●

●

●

●
●
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#
12

13

14

15

16
17
18

19
20

21
LID Control
Vegetated
wall
Vegetated
roof
Pervious
paving
Infiltration
trench
Tree box filter
Rain garden
Riparian
buffer
Bioswale
Infiltration
basin
Constructed
wetland
Evapotranspiration (excess runoff volume,
high peak flow, thermal enrichment)

Filtration (TSS, TN, TP, BOD, metals,
hydrocarbons, pathogens, trash)
Plant metabolism (TDS, TN, NO2, NO3, TP,
dissolved P, metals)

●
●
●
●
●
●
●

●
●
●
●
●
●
●

●
●
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●
●
●

●
●
●
●
●
●
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●

●
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●
●
●

●
●
●
●
●

●
●
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●
●
●
●
●

●
●
●
●
●

●
●
●
●
●

●
●
●
●
●
●
●
●
●
●
●
●

●
●
●
●
●
●

Screening (BOD, trash)

Disinfection (pathogens)

Biological
Temperature reduction (thermal enrichment)

Pathogen die-off (pathogens)

Organic compound degradation (BOD,
hydrocarbons)

Sulfate reduction (TDS)

Pollutant Control
Nitrification/denitrification (TN, NO2, NO3)

Coagulation (TSS, TDS, dissolved P, BOD,
metals)

Precipitation (TSS, TDS, dissolved P, BOD,
metals, pathogens)

Sorption (TDS, TP, metals, hydrocarbons)

Swirl concentration (TSS, trash)

Laminar separation (TSS, hydrocarbons)

Floatation (TSS, hydrocarbons, trash)

Sedimentation (TSS, TN, TP, BOD, metals,
pathogens, trash)

Runoff collection and usage (excess runoff
volume, high peak flow, thermal enrichment)

Infiltration (excess runoff volume, high peak
flow, thermal enrichment)

Runoff volume reduction

Dispersion (excess runoff volume, high peak
flow, thermal enrichment)

Peak flow attenuation (high peak flow)

Quantity Control
Other

Source: Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil Engineers/Environmental and Water Resources Institute, p. 100-101, 2012.
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4.2 Strategic location
Numerous considerations come into play when considering alternatives for locating future
development, from the sentiment of existing residents and businesses to interests regarding property
rights or concerns about land preservation. From a water management and watershed protection
perspective, it is best to avoid disturbance of natural functioning parts of the watershed and to grow
in areas that have water supplies and are served by existing infrastructure. Infill and redevelopment
are town-centered approaches to development that support both of these goals. Both strategies
make more efficient use of existing infrastructure by locating growth in areas that are already served
by road, water, and sewer systems. Economically, this serves to focus investment into the
community rather than away from it.
A study in Florida found that an infill housing development consumed 73 percent less open space
per housing unit than an undeveloped, greenfield site. A comparison in Montgomery County,
Maryland, found that on a per unit basis, the cost of providing infrastructure to a unit of infill
development was 92 percent less than providing the same infrastructure to one unit of greenfield
development.8 This is because existing infrastructure can be used; any extension of newer services
is shorter in distance than it would be otherwise; and more people can make use of a smaller over all
allotment of infrastructure.
Like infill, redevelopment can reduce pressure to grow into outlying natural areas and prevent the
spread of impervious cover. Redeveloping areas that are already paved (greyfield sites) or that
require clean-up and restoration (brownfield sites) reuses land. New development demand is
accommodated on a paved or otherwise already disturbed site, so no new impervious cover is
added to the watershed and growth is avoided in ecologically valuable areas.
Water resource benefits of infill and redevelopment
• Infill focuses growth into already developed areas, which prevents conversion of ecologically
valuable land, enables a more compact development footprint, and reduces per capita
imperviousness.
• Infill and redevelopment relieve development pressure on undeveloped or greenfield sites that
provide ecosystem services.
• Redevelopment is land efficient – it allows “recycling” of paved-over areas, which avoids new
impervious cover and reduces the overall development footprint.
• Infill and redevelopment tend to occur within areas already served by infrastructure.
• Infill and redevelopment enhance the local tax base, which increases funding for infrastructure
repairs and upgrades, including water quality and supply retrofits.
• Infill and redevelopment reduce the overall development footprint within a watershed.
• When infill and redevelopment enable compact neighborhood design, the added density can
support walking and potentially reduce automobile trips. In addition to reducing transportationrelated impervious cover, air deposition of exhaust components are reduced, as are metals
deposited by brakes and tire wear.
8

U.S. Environmental Protection Agency, Urban and Economic Development Division. The Transportation and
Environmental Impacts of Infill versus Greenfield Development: A Comparative Case Study Analysis, p. 17, 1999.
www.epa.gov/smartgrowth/pdf/infill_greenfield.pdf.
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Infill and redevelopment projects face substantial barriers when compared to greenfield projects.
Sites are often constrained by surrounding development, outmoded infrastructure, and irregular
parcel shapes and complex property boundaries. Local development regulations create additional
barriers when inflexible requirements related to parking, setbacks and density controls that fit
uniform suburban subdivisions and large format commercial centers are applied to infill and
redevelopment sites. Recognizing the pitfalls of conventional zoning, many communities, including
Winter Haven, have updated their codes to introduce greater flexibility (e.g., lowering parking ratios,
allowing mixed uses, or allowing greater lot coverage) for certain areas.
As previously discussed, Winter Haven has made great progress in adopting and implementing new
policies and regulations for infill development, compact design, mixed use development, and
complete street designs. These tools removed many of the obstacles to redevelopment and provided
incentives for public and private investment that has led to significant revitalization of the downtown
over the last seven years. This is an important and timely accomplishment, as these same tools are
critical elements of sustainable community design and protecting water resources.
Recommendation:
1. In reviewing and evaluating infill and redevelopment project proposals, the City will look for
opportunities to disconnect directly connected impervious areas (DCIA) (e.g., parking lots
draining directly to storm drains and pipes that flow directly to the City’s lakes, with no provision
for infiltration, aquifer recharge, evapotranspiration, water quality treatment, flow attenuation, or
storage). Stormwater flows from impervious areas will be managed as closely to the source
using the green infrastructure techniques discussed in the preceding section (4.1 Open spaces
and natural infrastructure).

4.3 Compact design
A growing number of communities are seeking ways to build more compactly as a means of
protecting undeveloped areas, enabling pedestrian activity, and creating more vibrant town centers.
Compact community design reduces the watershed impacts of development, and enables more
efficient use of water, land, and infrastructure. The term compact design is wide ranging, applying to
different types of development across multiple scales from individual buildings or lots to
neighborhoods, districts, and entire communities. Regardless of scale or development context,
compact design is a central strategy for reducing watershed-scale imperviousness, and conserving
open space and ecologically valuable areas.
The overall form, or “compactness,” of a community is the result of many factors, including:
• The diversity of land uses and development types;
• The design and layout of streets and parking;
• The design and layout of public and private open space; and
• The design of lots and buildings.
The way these factors are organized and addressed in conventional zoning codes and land
development regulations tend to expand the overall development footprint through use separation;
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minimum parking, street width, lot width, setback and height requirements; limits on lot coverage;
and minimum lot sizes.
Conversely, enabling a greater use mix, more efficient distribution of parking, properly sized streets,
compact building types, and incorporating public open space all relate to a broader goal of achieving
a more compact community form. Likewise, compact form is considered fundamental to making
many of those objectives, such as land use and housing diversity, actually function within a
community.
The most common issue people think about in relation to community design is density, a sensitive if
not dreaded word in most growing areas. However, community form is a combination of elements,
not just density. Compact design calls for a return to the form and character of traditional buildings,
neighborhoods and communities as an alternative to sprawling subdivision and commercial-strip
development.
Zoning and subdivision codes contain key land use controls that govern development intensity. Bulk
regulations establish the allowable location and size of structures on a given parcel. They typically
include the following parameters:
• Setback requirements establish an amount of space between buildings and edges of the
property line. A front setback for example, is the distance between the building and the
street, which for residential areas is usually the front yard.
• Height requirements specify the allowable height of buildings or other structures, expressed
as gross height or number of floors.
• Site coverage or building footprint requirements are typically limited by a cap on the size
of the building footprint (e.g., 45%) relative to the lot size.
Density and intensity are concepts people are most familiar with. Most codes will prescribe a
minimum lot size and maximum number of units per acre for residential areas. For commercial
areas, density is referred to as “intensity” and is usually established as cap on building size by floorarea ratios (FAR) or by the building footprint limit listed above.
As applied in most conventional zoning and subdivision codes, bulk regulations can greatly inflate
the overall development footprint and create barriers to compact design. Common barriers include:
• Inflexible setbacks – Codes typically prescribe a minimum distance for setbacks, such as
20 feet. Such minimums, when combined with other bulk regulations, underlie the uniform
yard-size characteristic of modern subdivisions. Two problems arise from modern setback
requirements. First, they are often oversized, pushing homes away from the street and
making less appealing streetscapes and neighborhoods. Inflexible setbacks lead to “cookiecutter” projects as developers will maximize the building footprint based on uniform setbacks.
Second, inflexible setbacks undercut a developer’s ability to arrange a building away from an
ecologically-sensitive portion of a site, or to protect and use on-site natural drainage
features. Furthermore, the larger the setback requirement, the larger the parcel needed per
unit of development. To increase flexibility, encourage compact design, and create more
variety in a neighborhood, planners are beginning to use more flexible setback requirements
including maximum setbacks, build-to lines, and zero lot-line provisions. These can serve to
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•

•

shrink the amount of land needed, but work best when coordinated with other design
elements.
Height limitations – Height limits can be a sensitive topic when discussing neighborhood
design. From a watershed perspective, development that cannot be accommodated by
“going up” tends to “go out.” Thus, height limitations are also correlated with loss of open
space. Many codes set height at one or two stories because people feel that taller buildings
will be out of character with the community. Interestingly, many traditional rural downtowns
have three- and four-story buildings, which are highly compatible with local character.
Minimum lot sizes – Minimum lot-size requirements are common in many development
codes, to the detriment of water resources. Large lot requirements can increase distance
between development, put pressure on infrastructure, and lead to inefficient land use.
Inflexible lot requirements undermine efforts to design development around sensitive
features, which makes environmental site design difficult.

Combined, these zoning parameters have a great impact on community form and thus on the
amount of land that is covered in a watershed by development. Importantly, it is the combined
effects of these requirements along with other parameters such as street and landscaping
requirements that produce the built environment. In most conventional codes, they combine to
create less efficient use of land and more homogenous development.
Winter Haven is currently amending its Downtown Commercial (C-1) zoning district to promote more
compact development by: increasing maximum development intensities; increasing the maximum
building height; reducing building setbacks; and removing maximum impervious surface area and
maximum lot coverage requirements. The amendments allow for green infrastructure, including roof
top gardens, rain gardens in place of off-street parking, and trees and other landscaping in
courtyards and open spaces. The opportunity to provide additional incentives for compact
development will be discussed in Chapter 6 (Incentives).

4.4 Mixing land uses and development types
Mixing uses integrates two or more different activities into a single structure or grouping of buildings
on a single property or a larger planning area. Conventional zoning practices segregate different
uses into different areas. This creates the separation of land uses that predominates most postWorld War II development. While the separation of some uses is necessary (e.g., an industrial plant
separated from a housing complex), it has also forced apart the places where people live, work, and
access services.
Most historic town centers, including Winter Haven’s downtown, were developed prior to application
of postwar zoning practices. Walking along a traditional main street, it is still possible to observe two
story buildings accommodating retail on the ground floor with housing above. Encouraging mixed
use development places a variety of destinations within close proximity, which promotes walking and
biking, minimizes the overall transportation footprint, and reduces car generated pollutants found in
stormwater runoff.
Highly separated lands uses disperse growth and contribute to excess impervious cover and autorelated pollution by increasing automobile dependency. To meet daily needs, people must take more
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trips (e.g., between home, work, store and school) and drive farther between activities. This explains
why increasing vehicle miles traveled (VMT) is correlated with use separation. In turn, this feeds into
formulas that determine the size and expanse of roads, parking lots, and other car-related
infrastructure. All of this translates into more impervious cover that may not appear in project-site
runoff analyses, but is directly linked to the cumulative development pattern produced by multiple
single-use projects. Conversely, mixing uses links and combines complementary functions and
building types to reduce “trip making” and support more compact form and efficient land
development.
A 2000 Seattle area study compared vehicle miles traveled in mixed-use areas and single,
separated use suburban areas. The study recorded trips for 1,563 households in the communities of
Queen Anne, Wallingford, and Kirkland in Kings County. The mixed-use area residents traveled 28
percent fewer miles than adjacent neighborhood residents and 120 percent fewer miles than
suburban ones.9 Additional analysis showed that mixed-use areas also led to reductions in average
work trip length and daily auto mileage, and increased the number of walking trips. The daily
automobile mileage was 16 miles less in the mixed-use neighborhood than in the single use
subdivision.
Communities are seeking ways to integrate a greater mix of land uses into appropriate areas to
support economic development goals, achieve a better job/housing balance, support pedestrian
orientation and walkability, create more vibrant downtowns and business districts, provide more
housing options, curb sprawling growth patterns, and enable more compact community form. The
water resource benefits are only now being recognized.
Since use separation is a result of conventional zoning practices, efforts to enable a greater mix of
uses start with fixing local codes. In general, the two ways to obtain a use mix within the zoning
codes are through:
• The list of allowable uses within the list of conventional residential, commercial, and
industrial categories; and
• A new code category that expressly calls for mixed use.
Applying these options is typically accomplished through the use of overlay zones, specific plans, or
the development of designated mixed-use districts.
Winter Haven encourages and promotes mixed-use development in its downtown central urban core
area and in the neighborhood and regional activity centers identified in the City’s Future Land Use
Map. As will be discussed in Chapter 5 (Barriers), the two regional activity centers proximal to the
intersections of a) State Road 60 and Intermodal Drive, and b) US 27 and Cypress Gardens
Boulevard provide excellent opportunities to plan for new mixed-use development that will also help
meet the long-term flood protection and water resource needs of the surrounding communities. The
opportunity to provide additional incentives for mixed-use development will be discussed in Chapter
6 (Incentives).

9

Ed McCormack, G. Scott Rutherford, Martina G. Wilkinson, The Travel Impacts of Mixed Land Use Neighborhoods
in Seattle, Transportation Research Record, 2001.
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4.5 Transportation network and street design
Automobile-related hardscapes generally account for more than 60 percent of the total
imperviousness in suburban areas. Streets account for the lion’s share of this—about 40 to 50
percent in residential areas alone. Parking lots take up around 10 percent of the land in U.S. cities,
and can occupy as much as 20 to 30 percent of downtown core areas.10
There has been increasing attention placed on strategies that produce alternatives to an automobiledependent transportation system. Key strategies include:
• Create connected street network. Land use and development that are based on a network
of well-connected streets and paths, are prerequisite for reducing impervious surface and the
overall transportation-related footprint. Attention to the size and spacing of blocks, streets
and intersections can increase connectivity within and between neighborhoods and reduce
congestion on individual streets by creating more route choices for daily trips. A connected
street pattern provides more direct links between destinations, making trips shorter and
some trips short enough to be made on foot or bicycle, further reducing car dependency and
the need for large asphalt roads and parking lots. Direct and multiple connections to
destinations also improve emergency access and response time, a necessary requirement
for narrower streets.
• Design “complete streets” that serve all users. Complete street design considerations
include sidewalks and bike lanes, on-street parking, transit stop areas, and narrower travel
lanes to slow vehicle speeds. These streets encourage public activity and allow for easy
access to destinations and multiple travel options for users. There is not one design model
for complete streets, but the concept can be adapted to different contexts and settings. For
instance, roadways in outlying rural areas may not include sidewalks, but can use narrow
lanes with highly visibility shoulders to provide area for bicyclists and pedestrians, and extra
road width for larger vehicles and emergency passing.
• Incorporate green infrastructure into street design. Green infrastructure can be used to
manage stormwater on-site as well as to provide a more comfortable and aesthetically rich
environment for all users. Planting areas between the curb and sidewalk as well as street
medians can be designed to manage stormwater by allowing water to be captured, retained,
and even filtered on site. These areas serve double duty by also providing opportunity for
reduced imperviousness, maximizing tree canopy, and improving traffic flow and safety.
Narrow, tree-lined streets also slow traffic speeds, enhance pedestrian comfort, and provide
more area for open space or additional development on the same amount of land. Wellshaded streets also require resurfacing less often since they are less prone to deterioration
from the sun.
As noted in Chapter 3 (Plan and Code Evaluation), Winter Haven received its lowest evaluation
scores for parking (24%), and street design (20%). This is reflected in the list of barriers and
incentives discussed in Chapters 5 and 6 (Barriers and Incentives, respectively), which the City
should investigate further. With the exception of the Central Polk Parkway extension, the road
network within the City and across the Peace Creek Watershed is virtually complete. This will allow
10

National Complete Streets Coalition, Complete Streets from A to Z, www.smartgrowthamerica.org/completestreets/A-to-Z, April 1, 2015.
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the City to focus its efforts on making improvements to the network, including designs for complete
streets and that incorporate green infrastructure which will be discussed in Chapter 6 (Incentives).

4.6 Florida Friendly Landscape
Water-wise landscaping makes use of plants, soils, mulches, composting, and irrigation
technologies, including hydro-zoning that groups plants with similar water needs, and other practices
to increase water efficiency while providing a beautiful landscape. Water-wise landscaping can
reduce outdoor water demand by up to 75%. Drought tolerant and native plants that are accustomed
to local conditions are landscaping alternatives that tend to require fewer or no pesticides and
fertilizers (significant contributors to water contamination), and require little or no irrigation or
maintenance.
Water-efficient landscapes benefit communities and the environment by reducing:
• Average daily water demand;
• Seasonal peak water demand;
• The need for taking water from environmental uses;
• Runoff and soil erosion, as well as the need for chemical treatments;
• The production of green waste;
• Air pollution from lawn mowing; and
• Costs of energy use, stormwater controls, and water and wastewater treatment.
They also benefit homeowners by lowering their monthly water bills.
Trees play several roles in urban stormwater management. Their leaves and bark surfaces intercept
and hold water to slow and reduce runoff during rainstorms. A portion of would-be runoff is
effectively “held back” by the tree, allowing some to evaporate, some to infiltrate, and the remainder
to run off in a slower and more controlled fashion. As a tree’s roots grow, they break up and loosen
the soil, which makes the ground capable of absorbing more water at faster rates. The increased
infiltration reduces flooding and helps replenish groundwater. Tree roots interact with soils to
assimilate pollutants in the runoff they capture. Trees also prevent erosion because their roots hold
soil in place.
As discussed in Chapter 3 (Plan and Code Evaluation), the City received lower evaluation scores for
tree protection (37%). Although these deficiencies could be addressed through amendments to the
City’s Landscape Ordinance, it may be possible to address many of the deficiencies without making
amendments, using the LID strategies for infiltration, evapotranspiration, and filtration previously
discussed and the incentives discussed in Chapter 6 (Incentives).
Recommendation:
1. As required in the City’s Comprehensive Plan, developers will use the Florida-Friendly
Landscaping Guide, developed by the University of Florida, Institute for Food and Agricultural
Sciences (IFAS) in 2010, as a guide for plant selection and irrigation to reduce water resource
impacts. A pdf copy of the Guide can be found at the following link:
http://fyn.ifas.ufl.edu/pdf/FYN_Plant_Selection_Guide_v090110.pdf.
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5 – BARRIERS
There are both regulatory and planning barriers that Winter Haven must overcome to protect its
water resources. For the most part, the planning barriers can be overcome through creativity and
cooperation in the design of development projects. Overcoming the regulatory barriers will prove to
be much more challenging.

5.1 Regulatory barriers
One of the biggest barriers to protecting water resources are the State-Wide Environmental
Resource Permit (SWERP) regulatory criteria for managing stormwater. Although the
“predevelopment equals postdevelopment” permit criteria and detention strategy would seem to
establish a reasonable level of flood control, it does not account for the downstream effects of the
increased runoff volume associated with development. These effects are illustrated in Figure 5, in
which hydrographs from three subareas (dashed lines) result in a combined hydrograph (solid line)
at a point of interest. Although the detention strategy is successful in maintaining individual peak
flows at predevelopment levels, the increased runoff volume and longer duration of high flows result
in a combined peak flow greater than the predevelopment condition. This outcome of the
superposition of attenuated peak flows has been know for a long time,11 but goes unheeded in
many state and municipal regulations. Therefore, criteria that require uniform geographic application
of a peak attenuation condition over a watershed (as required by SWERP) need to be supported by
a defensible watershed study.12
Figure 5. Effect of superposition of postdevelopment peak flows with detention.

Source: Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil Engineers/Environmental
and Water Resources Institute, p. 63, 2012.
11

Luna B. Leopold and Thomas Maddock, Jr., The Hydraulic Geometry of Stream Channels and Some
Physiographic Implications, US Geologic Survey Professional Paper 252, 1953.
12
Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil Engineers/
Environmental and Water Resources Institute, p. 64, 2012.
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The superposition of attenuated peak flows is what makes watersheds, like the Peace Creek
Watershed, highly volume sensitive and flood prone. Without intervention, this sensitivity and
susceptibility to flooding will only increase with new development.
That said the increased stream flows associated with increases in runoff volume can be addressed
through controls that promote infiltration and evapotranspiration of the increased runoff volume or
that release runoff at less than the predevelopment peak flow to compensate for the increased
volume. Figure 6 illustrates that in principle, “over control” through increased detention and the
release of detention volumes at less than predevelopment flow rates, could prevent increased flows,
and water surface elevations, including flood elevations, throughout the watershed.
The challenge in developing “postdevelopment-less-than-predevelopment” criteria is determining
how much less the release rate should be.13 In the case of Winter Haven and the other communities
in the Peace Creek Watershed, this could be accomplished using the Southwest Florida Water
Management District’s Peace Creek Watershed Model (ICPR v.3).
Figure 6. Expected downstream effect of over controlling peak flows.

Source: Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil Engineers/Environmental
and Water Resources Institute, p. 64, 2012.

Although Winter Haven can promote increased infiltration and evapotranspiration of the increased
runoff volume through the active implementation of green infrastructure techniques, as discussed in
Chapter 4 (How to Grow), it may not be enough to reduce the flow rates to less than the
predevelopment flow rates. Adding to the challenge are the SWERP water quality performance
criteria that require stormwater detention systems to be emptied within 72 hours of a storm. The
criteria, which are designed for wet weather conditions and rapidly removing water from a
development site for flood protection, effectively short-circuit the opportunity to store the water for
use during dry periods. This problem is only made worse during dry weather conditions. Rather than
13

Design of Urban Stormwater Controls, Water Environment Federation, American Society of Civil Engineers/
Environmental and Water Resources Institute, p. 64, 2012.
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storing water when it is needed the most, the water is rapidly removed from the site. Thus, the water
quality performance criteria are in direct opposition to the conservation of water for water supply and
other beneficial uses.
Paradoxically, the SWERP criteria effectively overdrain developed areas, while at the same time
making development throughout the watershed more vulnerable to flooding due to the superposition
of attenuated peak flows. This is not only wasteful and harmful to water resources, but it undermines
the safety, water security, and economic and social welfare of Winter Haven and the other
communities in the Peace Creek Watershed.
The need to address this problem is readily apparent when considered in the context of the limited
amount of high and dry land available for future development in the Peace Creek Watershed. As
shown in Figure 7, a large percentage of the undeveloped land (shown in gray; including area lakes)
is located within the 100-year floodplain. To avoid future impacts, the flood prone areas must be
managed in a way that provides flood protection for existing and future development and protects
the water resources in the watershed. This will likely require the creation of regional water storage
areas as recommended in the Sustainability Plan.
Figure 7. Developed and undeveloped land in the Peace Creek Watershed. Map showing the limited amount of high
and dry land for development in the watershed (areas shown in gray without cross-hatching, i.e., that are not in the
100-year floodplain). The yellow line shows the location of the proposed Central Polk Parkway and the asterisk
shows the location of the CSX Integrated Logistics Center.

*
*

CSX Integrated
Logistics Center
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Recommendations:
1. Winter Haven will evaluate ways to reduce stormwater flow rates and volumes below
predevelopment conditions for different intensities of development and amounts of impervious
area, and different soil conditions. What can’t be addressed at the site level of development will
have to be addressed through regional water storage solutions.
2. Winter Haven will evaluate alternative development scenarios for creating regional water storage
areas for the purpose of addressing existing flooding problems, providing flood protection for
future development, and maximizing the beneficial use of stormwater for human and natural
system use, including increased lake levels and water flows to the Peace River. Potential
regional water storage sites that will be considered for evaluation include: the two regional
activity centers proximal to the intersections of a) State Road 60 and Intermodal Drive, and b)
US 27 and Cypress Gardens Boulevard; and the large floodplain area located west of Lake
Hamilton and south of Lake Fannie. As shown in the Sapphire Necklace map, they are storage
sites 6a and 6b, 11-14, and 18, respectively (see Figure 2, page 19). A draft scope of work is
provided in Appendix D.
3. To fund and provide for restoration of the regional water storage areas, the City will solicit
interest from private mitigation banking entities to determine interest level and potential
incentives for establishing a mitigation bank(s) in the Peace Creek subbasin. Incentives could
include reservation of credits for mitigating wetland impacts resulting from public sector
infrastructure projects (City, County, Florida Department of Transportation) and private
development in the watershed. The mitigation banking entities will work with the private
landowners at each site, eliminating the need for property acquisition by the City.

5.2 Planning barriers
Solutions to potential planning barriers in Winter Haven, organized by the same water resource
protection strategies used in the evaluation of the City’s Comprehensive Plan and Land
Development Code (Chapter 3), including solutions to barriers already being used by the City
(shown in bold font), are as follows:
1. Protect natural resources, open space, and trees
• Protection of sensitive natural areas and wildlife habitat qualifies for credit towards local open
space dedication and set-aside requirements.
• Wetlands and other water bodies and buffer areas qualify for credit against local open space
dedication/set-aside regulations.
• Green infrastructure practices count towards local open space set aside requirements up to
50% of total.
• Technical information and analysis on the effectiveness of various treatment systems are
readily available to developers. Local governments have determined which systems work
best for their soil conditions and topography and have made this information available to the
development community.
• Allow alternative or innovative landscaping solutions that provide stormwater management
functions to count towards perimeter or other landscaping requirements.
• Allow and encourage retrofits of abandoned or underutilized public lands to serve as
permanent or temporary open space and green infrastructure sites.
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•
•
•

Set up maintenance and inspection agreements for private properties meeting stormwater
requirements or receiving stormwater fee credit for trees.
Set up long-term maintenance and inspection schedules for trees on public lands.
Acknowledge trees as part of community infrastructure and develop a coordinated
design for locating public utilities to provide enough space for mature tree canopy
and root development.

2. Promote efficient, compact development patterns and infill
• Establish a brownfields program to remove uncertainty regarding cleanup and liability issues.
• Remove prohibitions on accessory dwelling units in infill areas to increase density of
development.
• Package plants and other wastewater treatment trains are encouraged for development in
limited circumstance areas where growth is appropriate but sewers/treatment capacity does
not exist.
• Zoning ordinances can create by-right mixed-use and transit-oriented development districts
or overlays through amendments.
• Comprehensive plan endorses context-sensitive street design with narrower streets in
appropriate locations.
• Development standards addressing landscaping, buffering, parking, and open space
are tailored for infill areas to avoid creating unnecessary hurdles to development (e.g.,
imposing suburban parking requirements in high-density infill areas).
• Off-site, regional water retention/detention encouraged/allowed to avoid costly on-site
retention in densely developed infill areas and to provide benefit to priority retrofit
sites, such as schools.
• Allow a wide variety of housing types and sizes within infill areas and reduced
minimum lot sizes.
• Initiate map amendments to designate mixed-use and transit-oriented development
areas, eliminating the need for developers to secure zoning amendments.
3. Design complete, smart streets that reduce imperviousness
• Improve pedestrian crossing at intersections to encourage walking.
• Consolidate utilities in street right-of-way to improve sidewalk design and function.
• Negotiate with state department of transportation or county transportation department to
allow different design standards for regional roads passing through downtowns or other key
areas.
• Promote street standards for fire safety that include attributes of narrow streets (20 feet
widths) while identifying factors relevant to local government departments involved with
streets such as public works, engineering, and utilities.
• Take formal control of state or county roads within city boundaries to ensure power over
design and operations.
• Allow developments that utilize shared driveways and rear-loaded garages to permit
overnight parking in driveways and on-street.
• Development code prohibits homeowner covenants forbidding overnight parking in
driveways, on-street overnight parking, and shared driveways.
• Technical street specifications allow/require integration of green infrastructure elements into
street project construction.
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•
•

Allow street-side swales to replace conventional curb and gutter for managing stormwater
and for separating sidewalks from street traffic in appropriate circumstances.
Technical street specifications allow pervious paving materials in appropriate circumstances
(e.g., not allowed over aquifer recharge areas).

4. Encourage efficient provision of parking
• Permit businesses with different peak demand periods to share their required parking
spaces.
• Rather than include parking spaces with an apartment lease, allow tenants to opt-out by
treating parking as a separate optional lease agreement.
• Allow flexibility in meeting parking space requirements through shared parking, offsite parking, and similar approaches.
5. Adopt green infrastructure stormwater management
• Review and change, where necessary, building codes or other local regulations to ensure
that all local government departments/agencies have coordinated with one another to ensure
that green infrastructure implementation is legal, e.g. remove restrictions on downspout
disconnection.
• Local development, building, and plumbing codes updated to allow reuse of stormwater for
non-potable purposes.
• Development and other codes encourage and allow property owners to adopt homebased green infrastructure practices, such as rain gardens, rain barrels, and other
rainwater harvesting practices.
• Amend stormwater management regulations and development codes as necessary to
allow off-site stormwater management, especially for infill and redevelopment areas.
• Ensure that proper local agencies have authority to enforce maintenance
requirements.
Recommendation:
1. The City will use the list of solutions to overcome potential planning and regulatory barriers to
implementing the Sustainable Water Resource Requirements in the City’s Comprehensive Plan
and Land Development Code. The solutions, which are provided as a checklist in Appendix D
(Development Guidelines and Checklists), will be selected on a project-by-project basis to
address site specific issues. For example, depending upon the circumstances, the following
solutions could be used individually or in combination to address barriers to meeting the parking
and stormwater requirements in the downtown urban core of Winter Haven:
• Allow alternative or innovative landscaping solutions that provide stormwater management
functions to count towards perimeter or other landscaping requirements.
• Allow and encourage retrofits of abandoned or underutilized public lands to serve as
permanent or temporary open space and green infrastructure sites.
• Allow developments that utilize shared driveways and rear-loaded garages to permit
overnight parking in driveways and on-street.
• Allow street-side swales to replace conventional curb and gutter for managing stormwater
and for separating sidewalks from street traffic in appropriate circumstances.
• Technical street specifications allow pervious paving materials in appropriate circumstances
(e.g., not allowed over aquifer recharge areas).
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•

Permit businesses with different peak demand periods to share their required parking
spaces.

As will be discussed in the next chapter (Chapter 6, Incentives) there are also many incentives the
City could use to help developers meet the parking and stormwater requirements downtown.
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6 – INCENTIVES
The two preceding chapters (Chapter 4 How to Grow and Chapter 5 Barriers) provide practical
guidance on how Winter Haven can overcome regulatory and planning obstacles to protecting water
resources, to become a water-centric sustainable community. This chapter provides guidance on
financial and planning incentives the City can use to promote water resource protection.

6.1 Financial incentives
Appendix E provides detailed descriptions of 23 conservation funding programs designed to
encourage landowners, developers, and local governments to restore and protect critical land and
water resources, including the wetland storage and conveyance areas in the Sapphire Necklace.
The programs are separated into two categories based on how the funds will be used:
• Acquisition and restoration – nine funding sources for purchase and restoration; and
• Restoration – an additional 14 funding sources for restoration, only.
Specific guidance on using the funds is provided for each program. The programs can be used to
acquire and/or restore both small and large parcels of land and, as noted in the descriptions, funding
from one program can sometimes be combined with that of another to increase the funding and
scope of the project. The City can facilitate the strategic use of conservation funding as an active
partner in conservation and restoration projects and/or by providing public support for the projects.

6.2 Planning incentives
The evaluation of Winter Haven’s Comprehensive Plan and Land Development Code identified 56
incentives the City could use in its planning process to promote sustainable water resource
practices. Many, if not most, of the incentives do not require amendments to the Comprehensive
Plan or Land Development Code. As such, they can be added to the City’s “toolbox” of sustainable
water resource practices.
The incentives for water resource protection, including incentives already provided by the City
(shown in bold font), are as follows:
1. Protect natural resources, open space, and trees
• Provide financial support to or collaborate with land trusts to acquire critical natural areas.
• Establish a dedicated source of funding for open space acquisition and management (e.g.,
bond proceeds, sales tax).
• Protected water bodies and buffer areas qualify for twice the credit (or more) against open
space requirements set by the municipality.
• Restoration of degraded riparian/wetland areas qualifies for additional open space credit
within the local municipal system.
• Transfer of density from protected riparian areas/buffers to upland portions of development
sites.
• Adopt a transferable developments rights program to provide an incentive for landowners to
preserve sensitive natural lands and wildlife habitat.
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Identification of drinking water source protection and aquifer recharge areas with a dedicated
funding source in place to purchase and protect such areas.
Protection of critical water source areas qualifies for additional credit towards local open
space requirements.
Additional open space credits are eligible for green stormwater management facilities
improved/designed for public recreational purposes.
Provide credit against open space impact fees for green roofs.
Provide financial incentives for tree purchases and planting.
Trees of a specified minimum size count towards a percentage of stormwater management
requirements (e.g., partial credit given for each mature tree exceeding a specified height or
canopy size).
Offer incentives, such as reduced setbacks or increased building densities, in exchange for
additional tree preservation beyond ordinance requirements.
Support local non-profits that plant trees and provide educational services.
A tree fund has been established to receive in-lieu payments when trees must be removed
from a development site to accommodate permitted projects.
Land use regulations provide for the creation of cluster and conservation subdivision
on the periphery of urban growth areas to encourage preservation of intact blocks of
sensitive natural areas.
Provide free or reduced-price trees to homeowners to be used as street trees.
Trees over a specified minimum size (e.g., 3-inch caliper) protected during
development are credited towards landscaping requirements.

2. Promote efficient, compact development patterns and infill
• Include provision in stormwater management requirement that reduces on-site management
requirements for projects that decrease total imperviousness on previously developed sites.
• Provide incentives such as density bonuses and accelerated permitting for brownfield and
greyfield sites.
• Adopt funding mechanisms for remediating/redeveloping brownfield and greyfield sites.
• Streamline permitting procedures to facilitate infill and brownfield redevelopment plan review.
• Create development incentives for green roofs (e.g., increased floor area ratio [FAR] bonus,
additional building height).
• Establish tax increment financing (TIF) districts to encourage redevelopment.
• Increase development densities and allowable height in infill areas.
• Reduce impact fees for infill development based on less demand for new
infrastructure.
3. Design complete, smart streets that reduce imperviousness
• Developments with approved comprehensive mobility/transportation plans are allowed to
build narrower, less costly streets and alleys.
• Allow developments with narrow driveways and rear-loaded garages to reduce number of
parking spaces for guests.
4. Encourage efficient provision of parking
• Credit given for adjacent on-street parking, which can count for local parking requirements.
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Accessory parking structures are not counted against maximum floor area ratio (FAR) on a
site.
Permit reduction in vehicle parking spaces through the provision of a minimum number of
bicycle parking spaces.
Allow businesses that offer employee transit passes, provide vans for employee commuting,
allow flexible working arrangements, or charge market rates for parking to 1) provide fewer
parking spaces or 2) pay less into a parking district fund for required parking spaces.
Provide mechanisms for car sharing in transit-oriented development. Where done, area
parking requirements are reduced.
Undertake consistent effort to secure state and federal funds (e.g., transportation
enhancements) to pay for green infrastructure elements.
Streets with green infrastructure count towards stormwater requirements.
Create formal program offering incentives (e.g., cost sharing, reduction in street
widths/parking requirements, and assistance with maintenance) to property owners who
utilize pervious pavement elements.
Permit developers to undertake parking studies to establish that specific developments (e.g.,
senior housing, affordable housing) require fewer parking spaces than typical projects.
Create parking districts to finance/construct centralized parking lots/structures as shared
parking facilities to reduce on-site parking.
Allow developers to make in-lieu fee payments for parking. Fees utilized by local
government/parking authority to provide off-site parking lots/structures.
Parking lot landscaping and green roofs on parking structures credited towards meeting local
stormwater management requirements.
Give additional landscaping credit for preservation of large, mature trees within parking lots.
Do not count parking structures with green roofs against the allowable floor area ratio of a
site.
Parking requirements are reduced to reflect decreased automobile use.
Shared parking and alternative parking arrangements encouraged.
Mixed-use districts/areas feature increased densities and height.
Zoning/subdivision regulations require minimum number of connections between new
project and surrounding developments and neighborhoods.
Allow by-right reduction in required parking spaces (e.g., 25%) in mixed-use and
transit-oriented developments and districts.

5. Adopt green infrastructure stormwater management
• Credit green infrastructure practices towards required controls for stormwater runoff.
• Establish a “Green Tape” expedited review program for applications that include green
infrastructure practices.
• Provide accelerated review of projects where developer attended a pre-application meeting.
• Reduce stormwater management facility requirements for developments employing
comprehensive rainwater harvesting.
• Reduce stormwater utility rates based on the use of harvest and reuse techniques.
• Create self-inspection maintenance certification program that allows developers/landowners
to train/retain private inspectors to certify compliance with stormwater management plans
and long-term maintenance.
• Reduce stormwater utility rates based on the use of green infrastructure practices.
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Recommendations:
1. The City will use the financial and planning incentives to promote sustainable water resource
practices. The incentives, which are provided in Appendix F (Financial Incentives) and as a
checklist in Appendix E (Development Guidelines and Checklists), will be selected on a projectby-project basis to address site specific issues. For example, depending upon the
circumstances, the following incentives could be used individually or in combination with the
solutions identified in the preceding chapter (Chapter 5, Barriers) to meet the parking and
stormwater requirements in the downtown urban core:
• Offer incentives, such as reduced setbacks or increased building densities, in exchange for
additional tree preservation beyond ordinance requirements.
• Allow developments with narrow driveways and rear-loaded garages to reduce number of
parking spaces for guests.
• Credit given for adjacent on-street parking, which can count for local parking requirements.
• Accessory parking structures are not counted against maximum floor area ratio (FAR) on a
site.
• Permit reduction in vehicle parking spaces through the provision of a minimum number of
bicycle parking spaces.
• Allow businesses that offer employee transit passes, provide vans for employee commuting,
allow flexible working arrangements, or charge market rates for parking to 1) provide fewer
parking spaces or 2) pay less into a parking district fund for required parking spaces.
• Provide mechanisms for car sharing in transit-oriented development. Where done, area
parking requirements are reduced.
• Include provision in stormwater management requirement that reduces on-site management
requirements for projects that decrease total imperviousness on previously developed sites.
• Streets with green infrastructure count towards stormwater requirements.
• Create formal program offering incentives (e.g., cost sharing, reduction in street
widths/parking requirements, and assistance with maintenance) to property owners who
utilize pervious pavement elements.
• Permit developers to undertake parking studies to establish that specific developments (e.g.,
senior housing, affordable housing) require fewer parking spaces than typical projects.
• Create parking districts to finance/construct centralized parking lots/structures as shared
parking facilities to reduce on-site parking.
• Allow developers to make in-lieu fee payments for parking. Fees utilized by local
government/parking authority to provide off-site parking lots/structures.
• Parking lot landscaping and green roofs on parking structures credited towards meeting local
stormwater management requirements.
• Give additional landscaping credit for preservation of large, mature trees within parking lots.
• Do not count parking structures with green roofs against the allowable floor area ratio of a
site.
• Reduce stormwater management facility requirements for developments employing
comprehensive rainwater harvesting.
• Reduce stormwater utility rates based on the use of harvest and reuse techniques.
2. The City will create a Restoration Funding Team to develop implementation and funding
strategies that encourage and facilitate public and private participation in protecting and restoring
water resources. Many of the financial mechanisms in Appendix E (Financial Incentives) allow
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for and encourage partnering among multiple state and federal partners. This will allow the City
and all of its local, state, and federal partners to leverage their financial and technical resources
to the greatest extent possible. Partnering on projects should also make the projects more
competitive, increasing the probability of funding. The Funding Team will also assist in
standardizing the legal easement documents for flooding, restoring, maintaining, managing, and
conserving the water resources.
3. The City, landowners, and/or mitigation bankers in the Peace Creek watershed will enter into
contract agreements for mitigation with the Florida Department of Transportation to mitigate the
impacts of the Polk Parkway Extension and other state roads in the Peace Creek Watershed.
The timeliness for permitting the mitigation would be a major consideration for FDOT in electing
to opt out of the water management district’s mitigation plan and mitigating the impacts in the
Peace Creek Watershed (see Appendix F, 15. FDOT Mitigation). The State has a vested interest
in helping the City and the other communities in the watershed prepare for the water resource
impacts associated with the CSX Integrated Logistics Center development and facilitated by the
extension of the Parkway.
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7 – SUCCESS MEASURES AND GOALS
The optimist says the glass is half full.
The pessimist says the glass is half empty.
The realist asks: “How many people are thirsty?”
—World Watch Institute
Indicators are management tools used to monitor and measure progress toward achieving a goal. To
be useful, they should be relevant, understandable, reliable, and timely. Sustainable community
indicators differ from other indicators in the way they show the interconnections between the
economy, society, and environment in a community. They are multi-dimensional, in that they
effectively link the long term economic, social, and environmental health of a community.
A sustainable community is one where the interwoven threads of the economy, society, and the
environment strengthen the overall community fabric, in the present and over time. An indicator that
measures changes in just one of these areas without showing related changes in other areas is a
one-dimensional indicator. At best, a one-dimensional indicator may appear to show progress
where there is none. At worst, it may encourage decisions that improve one area at the expense of
another.
If the people of a community choose indicators associated with values they hold dear, and use those
indicators to establish concrete sustainability goals with respect to their community, they will in effect
be defining sustainability—for themselves. The indicators can then be used to monitor how well the
community is doing in maintaining its commitments to sustainability.
Median income (where half the people in a community earn less than the median and half earn
more), a frequently used economic indicator, is a one-dimensional measure of a community.
However, it is a poor indicator of a sustainable community, because it does not link the economic
well-being of the community with the social or environmental well-being of the community, as these
two examples illustrate:
• If the median income goes up five percent, but the cost of living rises ten percent, community
well-being has declined. Measuring median income alone hides this decline. A better
measure of a sustainable community would look at whether the median income allowed a
person to survive based on the average cost of basic needs in that community. This links the
economic dimension of the community with the social dimension.
• If the median income goes up five percent, but the rise is due to non-sustainable use of the
community’s natural resources, then the rise in income is at the expense of the environment.
The community is using up it s natural capital instead of living off the interest. A better
measure would look at the percent of the population whose income comes from nonsustainable use of resources. This indicator would link economic and environmental
progress.
Source: Adapted from Guide to Sustainable Community Indicators, Second Edition, Maureen Hart, 1999.
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7.1 What is community capital?
Communities have several different types of capital that need to be considered in building a
sustainable community:
• Built and financial capital – manufactured goods, equipment, buildings, roads, water
supply and waste disposal systems, jobs, information resources, and the credit and debt of a
community;
• Human and social capital – the people in a society, their skills, education, and health, as
well as their ability to cooperate and work together; and
• Natural capital – the natural environment, which includes the natural resources (both
renewable and non-renewable), the services that the ecosystem provides, and the lifeenhancing qualities of nature.
Together, these types of capital are referred to as community capital. They are the assets that
uniquely define each community. All three types of capital are necessary for communities to function.
All three types of capital need to be managed by a community. All three types of capital need to be
cared for, nurtured, and improved over time.
Community capital can be thought of as a pyramid, consisting of six building blocks as shown in
Figure 8. The five blocks of natural and human and social capital form the base of community
capital. With these five blocks, communities create the sixth block, built capital. They provide the raw
materials for survival and the production of goods, and the education, skills, and social cooperation
to turn the raw materials into useable products, distribute goods and services, and ensure safe,
healthy, and meaningful lives. A sustainable community wisely manages all of its capital—using and
improving the social, natural, and built capital in ways that allow that capital to continue to support
the community in the future. Just as natural capital is necessary for human and social well-being,
natural, human, and social capital are essential to achieving and maintaining economic security.
Figure 8. Community capital includes the natural, human and social, and built and financial capital in a community.

Source: Adapted from Guide to Sustainable Community Indicators, Second Edition, Maureen Hart, 1999.
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7.2 Indicators for Winter Haven
Winter Haven is developing sustainable community indicators based on the economic, social, and
environmental assets of the community—its community capital—and the value the community
places on those assets. By deciding what to protect, and what indicators to monitor in order to
protect these things, Winter Haven is operationalizing its community-defining values for protecting its
unique character and most valuable assets—its 50 lakes and the water resources that sustain
them.
Winter Haven’s Most Valuable Assets
Because the 50 lakes inside and adjacent to the City are essential to the community's unique
character, Winter Haven—from its early development to the present—has sought to preserve and
protect these extraordinary and valuable resources. Winter Haven's roads meander around its lakes,
enhancing the City's charm and beauty, and its small-town atmosphere. The lakes are a source of
great pride to its 37,000 residents, and an economic engine that has long attracted people to the
“Chain of Lakes City.” The City’s economy, its quality of life, and its current and future viability
depend on preserving and sustaining the health of its water resources, the most visible of which are
its lakes.
Source: Sustainable Water Resource Management Plan for the Peace Creek Watershed, November 2010.

Recommendations:
1. As Winter Haven works to build a water-centric sustainable community for protecting its water
resources, it will monitor the health of these resources using the system performance
indicators and measures shown in Table 4. The measures will help the community gain a better
understanding of the natural and human factors influencing water levels in its lakes, wetlands,
and aquifers; and anticipate potential breakdowns or changes requiring intervention to protect
them. Although this information will be helpful in evaluating local impacts to water resources, it
will also alert the City to regional impacts, including the ability to monitor existing impacts
affecting Winter Haven and the other communities in the Peace Creek Watershed. These include
the regional drawdown of the Floridan Aquifer in a) the Southern Water Use Caution Area
(SWUCA) extending west from Winter Haven to Tampa Bay; and b) the Central Florida Water
Initiative (CFWI) regional water supply area extending north and east of Winter Haven and Polk
County. The City will coordinate with Polk County and the other communities in the watershed
and the water management districts to include their data in monitoring the health of the water
resources in the Peace Creek Watershed.
Table 4. System performance indicators for monitoring changes in the water resources in Winter Haven.

System Performance Indicators and Measures
1. Health of water resources
a. Monitor water levels in lakes
b. Monitor water levels in aquifer wells
c. Monitor water levels in wetlands
d. Monitor water flows in Peace River Canal at Bartow
e. Monitor flooding areas, including water levels, and days of inundation
f. Monitor water quality in lakes and drainage canals
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The goals of the system performance indicators are to:
• Preserve and restore the natural infrastructure as much as possible and use it to provide
multiple hydrologic functions and benefits; and
• Meet the long-term water resource needs of people and natural systems.
To achieve these goals, the City will use the community decision-making process described in
Chapter 8 (Community Consensus) to establish:
• Preservation and restoration targets for water levels in lakes, aquifer wells, wetlands, and
canal flows; and
• Flood storage targets to meet a defined level of service for flood protection.
2. The City will monitor the implementation of the recommendations in this report using the policy
and program indicators in Table 5. The indicators provide feedback to the City on whether its
policies and programs for protecting water resources are moving in the right direction and at the
right pace or on problem areas that may require new approaches. The multiple measures for
each of the four policies identified are designed to evaluate the many interlinked activities and
ongoing events associated with each policy.
Table 5. Policy and program indicators for monitoring the recommendations in this report.

Policy and Program Indicators and Measures
1. Protection of natural resources, open spaces, and trees
a. Acres of lakes
b. Acres of restored and natural wetlands
c. Acres of open spaces
d. Acres of public open space
e. Acres of trees
f. Number of trees in urban forest
g. Number of trees on public lands
h. Acres of protected natural areas
i. Percent of land in different land uses
2. Promote efficient, compact development patterns, and infill
a. Number of residents living downtown
b. Population density
c. Population versus vehicle miles traveled
d. Percentage of population living within one-quarter mile of services (stores, transit, schools)
3. Design complete, smart streets, and parking that reduce imperviousness
a. Percentage of land used for streets
b. Percentage of streets that are pedestrian friendly
c. Percentage of streets with bike routes
d. Percentage of population taking each mode of transportation
e. Percentage of streets with green infrastructure and trees
4. Promote green infrastructure practices
a. Percentage of private development and redevelopment permits incorporating green
infrastructure and trees
b. Percentage of public development and redevelopment projects incorporating green
infrastructure and trees
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The goals of the policy and program indicators are to:
• Ensure that the unique characteristics of the Peace Creek watershed are considered in
local and regional decisions; and
• Manage land to improve water resources in the future and not allow their gradual
degradation as in the past.
To achieve these goals, the City will use the community decision-making process described in
Chapter 8 (Community Consensus) to establish targets for each of the measures in Table 5.
3. The sustainable community indicators developed by Winter Haven are intended to provide the
distributed knowledge and information necessary to help the community self-organize, learn, and
adapt to achieve its goal of protecting water resources. For this reason, it is important to not use
the indicators in a simplistic way to argue that a policy is not working or to punish any
stakeholder—public or private—for some presumed failure. The indicators do not show the
causes of problems, only their existence. They are indicators, not answers. They are the starting
place for discussion and exploration of potential action.
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8 – COMMUNITY CONSENSUS
Consult the genius of the place.
—Alexander Pope
In planning for sustainable community development and economic growth, Winter Haven must be
responsive to the unique community values and land and water resources that define the Peace
Creek watershed. Together, they are what make Winter Haven and the other communities in the
watershed desirable places to live and provide the resources that sustain their local economies,
culture, and environment. Living sustainably in the present requires choices about what to value and
those choices cannot be separated from the process of community development.

8.1 Adopt a community decision-making process for building consensus
The detailed assessments provided in this report and the Sustainability Plan provide a base of
information for gaining consensus and building support for building a water-centric sustainable
community through community planning. Winter Haven recognizes that the problem of meeting its
water resource needs belongs to the entire community, as water is the community’s most valuable
asset. For this reason, Winter Haven is implementing a community planning process to actively and
openly engage the community. When citizens participate in designing their future, there is an
emotional investment in the outcome accompanied by a firmer commitment to its implementation.
The community planning process in Winter Haven includes 2 phases, a reflective phase and an
action phase, as follows:
• Reflective phase:
o Identify what must be sustained – especially, what is distinctive about people and
place (sense-of-place values); focus on shared community values and desired outcomes,
not differences; work through necessary trade-offs;
o Develop sustainability indicators – indicators that unite the community behind policies
and actions for protecting community values;
o Set community goals – for the long-term economic, social, and environmental health of
the community;
o Identify possible actions to achieve goals;
o Classify the actions based on the scale of the impacts risked – spatially: local or
ecosystem/landscape scale; and temporally: reversible or irreversible within one human
lifetime;
o Evaluate feasibility of actions based on scale:
- Benefit/Cost Analysis – applied to decisions with small scale impacts and short time
horizons; a good policy is one that maximizes the benefit to cost ratio; economic
sustainability;
- Safe Minimum Standard – applied to decisions on ecosystem/landscape scale not
reversible in one lifetime; save the resource provided the social costs are bearable;
strong sustainability;
- Precautionary Criteria – applied to possible catastrophic outcomes in the distant
future; take affordable steps to avoid catastrophe tomorrow; sustainable risks.
o Select actions for implementation.
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•

Action phase:
o Implement priority actions;
o Monitor implementation – track progress and commitment to implementation using
sustainability indicators;
o Adapt management action – as may be required, by returning to the reflective phase
for further evaluation.

A key strategy in the City’s process is first, agreeing on common objectives and then exploring
various methods to achieve the objectives. The process is focused on achieving cooperative action
in response to a shared problem—the problem of how to sustain what the community values.
Operationally, this formulation of the problem focuses attention on public involvement in the choice
of indicators that can unite the community behind policies that will protect, on various scales, all or
most of what the community values. This is why the sustainability indicators, measures, and targets
discussed in Chapter 7 (Success Measures and Goals) will be developed through the City’s
community planning process.
There are four broad categories of values surveyed in the community planning process in Winter
Haven:14
• Community-procedural values:
o Substance arises from process and sustainability commitments must, if they are to
guide communities toward effective cooperative action, be perceived as results of a
fair and open process;
• Economic values:
o Applied to goods and services that are traded in actual markets where consumers
reveal their preferences (willingness to pay) as they make purchases;
o Applied in some, but not all cases, with goods and services that cannot be marketed,
including public and communal goods.
• Risk avoidance values:
o Applied in setting standards and goals regarding chemical exposures to human and
wildlife;
o Other risks are best evaluated using a safe minimum standard which dictates
avoiding or remediating risks whenever the costs of doing so are bearable;
o Most communities, if faced with evidence that their actual or proposed actions may
impose terrible risks on the future, will adopt commitments to reduce that risk.
• Community-identity values:
o “The good life” as it is understood in a particular community, including commitments
to save what is distinctive about their physical surroundings and what they love about
their place;
o Values developed and passed from generation to generation, creating cohesiveness
within communities, but also binding individuals and communities to their natural
habitat.

14

Adapted from Bryan G. Norton, Sustainability: A Philosophy of Adaptive Ecosystem Management, 2005

90
WINTER HAVEN, FLORIDA: BUILDING A WATER-CENTRIC SUSTAINABLE COMMUNITY

The Principles for Sustainable Water Resource Management, identified in the Sustainability
Plan, are the touchstone for water resource decision-making in Winter Haven.
Principles for sustainable water resource management in the Peace Creek Watershed:
1. The total rainfall in the region is that region's water budget—supplies from outside the region are
considered to be "borrowed" or "leased" and cannot be counted on during drought or after the
watershed is built out. The storage of water in the landscape—in aquifers, lakes, rivers, and
wetlands—allows variations in rainfall to be averaged, and this vital function should be restored
and protected.
2. In the long run, it is far more efficient and cost-effective to use the watershed's natural
infrastructure to provide multiple long-term water resource benefits than to restore lost hydrologic
function using structural, man-made means—it is essential to preserve and protect whatever is
left of the watershed's existing natural landscape, which provides multiple water resource
services and benefits (such as improved water quality, water supply, natural systems, and flood
protection) at a lower cost.
3. Any impacts to water resources in a watershed should be mitigated in the watershed—
specifically, mitigation for wetlands, water quality, recharge, and flooding impacts should be
carried out in the areas of the watershed that are critical to increased infiltration, storage, and
conveyance.
4. The locations of surface water and groundwater storage areas to protect and restore water
resources must be integrated into urban and community design—the development of areas such
as nature parks and the setting aside of open spaces create a strong sense of place in the
community.
5. Stormwater, wastewater, and reuse water should be viewed as a valuable resource, rather than
a form of waste to be disposed of. This resource should be recycled and recharged at a rate
commensurate with use—the storage and recharge of stormwater, wastewater, and reuse water
should be achieved at the neighborhood, community, and regional scale.
6. Each parcel of land should contribute in a positive way to the water budgets of both the
watershed and the region—the postdevelopment water budget for each parcel should equal the
predevelopment water budget as much as possible, and historical hydrologic functions such as
recharge, water quality treatment, storage, and conveyance should be restored and protected to
the greatest extent possible.
Source: Sustainable Water Resource Management Plan for the Peace Creek Watershed, November 2010.

Recommendation:
1. In addition to following the state requirements for public participation in local planning, the City
will engage the community in an open, iterative, and deliberative decision-making process to
build consensus for protecting its water resources. Through the process, the City will evaluate
the feasibility of proposed actions based on scale, as follows:
• Benefit/Cost Analysis – applied to decisions with small scale impacts and short time
horizons; a good policy is one that maximizes the benefit to cost ratio; economic
sustainability;
• Safe Minimum Standard – applied to decisions on ecosystem/landscape scale not
reversible in one lifetime; save the resource provided the social costs are bearable;
strong sustainability;
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Precautionary Criteria – applied to possible catastrophic outcomes in the distant future;
take affordable steps to avoid catastrophe tomorrow; sustainable risks.

8.2 Develop a “virtual” comprehensive plan and land use code
The information technology available today creates an opportunity for the City to enhance the way it
communicates with the community regarding community decision-making and planning. In addition
to making it more convenient to give and receive timely information, the technology can be used to
organize lengthy and complex information, making it easier to find and understand. Finding the
applicable requirements to any situation can be especially difficult to find in the City’s
Comprehensive Plan (129 pages) and Land Development Code (480 pages).
Recommendation:
1. The City will evaluate ways to link all of the elements of the comprehensive plan with the land
development code and subdivision regulations, including the provision of implementing guidance
like that found in this report, interactive maps, and real-time feedback to questions.

8.3 Adopt a Sustainable Winter Haven 2035 Comprehensive Plan
Although Winter Haven is focused on implementing its existing requirements for protecting water
resources and has no immediate plans to amend its 2025 Comprehensive Plan or Land
Development Code, the City will have the opportunity to update the Comprehensive Plan in 2018/19,
based on what it learns through implementation over the next four-and-a-half years. If desired, the
City could rewrite the Comprehensive Plan in a way that more fully integrates the sustainable water
resource goals, objectives, and policies of the City across all elements of the Comprehensive Plan.
The effort could also be expanded to include other aspects of sustainability, including sustainable
energy and water use. This would pave the way for fully integrating the Comprehensive Plan with the
requirements of the Land Development Code. In this way, both documents would be clearly
organized around what the community values and is trying to protect.
Recommendation:
1. The City will write the 2035 Comprehensive Plan in a way that more fully integrates the
sustainable water resource goals, objectives, and policies of the City across all elements of the
Comprehensive Plan. This would pave the way for fully integrating the Comprehensive Plan with
the requirements of the Land Development Code.
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9 – MANAGEMENT CAPACITY
If you want to go fast, go alone.
If you want to go far, go together.
—African Proverb
Creating the regional infrastructure for managing water proposed in the Sustainability Plan and
directing community development around that infrastructure are relatively straight forward to
implement, as there are existing mechanisms to do these things. What is more difficult and will prove
more challenging is transitioning to and building capacity for sustainable water resource
management, as this will require changing the way we, as individuals, organizations, and institutions,
have always done things. In this regard, we as people—the soft stuff—will prove to be the hard stuff.
Innovations and change of the sort envisioned by Winter Haven do not just happen. Implementing a
shared vision for water resource sustainability is a paradigm shift that requires rethinking everything
a community does. It is very much about changing social behavior. And to do that, people have to
see what’s in it for them. Everyone thinks about water differently and it is important to understand
and respect those differences.
To be clear, there are no “silver bullets” that will set Winter Haven or any city on a path towards a
healthy and sustainable future. Rather, the need is for a long-term strategy emphasizing consensus
processes; public education; political organizing; policy tools such as sustainability indicators and
performance standards; development of vision documents and “best practice” examples; and the
creation of institutions that can more effectively address physical planning and equity issues.
Through these efforts Winter Haven can develop the knowledge, political will, and institutional
capacity to bring about change. The policy changes presented in this report are designed to provide
the fastest and most lasting route to change.

9.1 Adopt a “one water” policy
Managing for a single aspect of water whether it’s for water supply, water quality, flooding, or
protecting natural resources doesn’t work. This is because all of our systems for managing water are
highly interconnected and what happens in one system affects all of the other systems. For example,
rainwater is the source of the water we drink which ultimately becomes our wastewater; but
rainwater is also the stormwater that pollutes our aquifers, lakes, rivers, and bays, and it is the
floodwaters that damage our businesses and homes. The fact is: the water we manage in our
communities—in all its different forms and uses—is all connected and must be managed as a single
resource that communities value and protect.
This is why all communities, including Winter Haven should adopt a “one water” policy for managing
all aspects of water as a single and limited resource. The goals of such a policy are to protect the
water resources that sustain a community and to manage water in the most efficient, cost effective,
and environmentally beneficial way.
Accountability for water at the community level is important, as local decisions about land, and
economic and social priorities generally precede state and regional decisions about water, and the
decisions about water are felt more profoundly by local communities. The State needs to provide
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leadership and financial support for water resource sustainability, but to be successful, each
community must decide for itself how it will change the way it uses water and lives on the land. For
this reason, a one water policy will mean different things in different communities. It depends upon
the ways in which water influences and is influenced by the community. But most importantly, it
depends upon the value the community places on water.
Winter Haven can begin implementing a one water policy today, by looking at everything it does that
impacts or is being impacted by water. That means engaging all of the City’s departments in looking
for ways to protect and manage water more effectively.
Recommendation:
1. The City will adopt a “one water” policy for evaluating everything the community does that
impacts or is being impacted by water, including engaging all of the City’s departments in looking
for ways to protect and manage water more effectively. A draft resolution for adopting a “one
water” policy is provided in Appendix G.
2. The City will create a Sustainable Water Resource Transition Team (Transition Team),
consisting of all of the City’s departments impacting or being impacted by water. The
departments include: utility services, community services, natural resources, and growth
management. The Transition Team will be responsible for fully integrating the activities and
functions of the City in all aspects of water resource sustainability.

9.2 Partner with FDACS on conservation planning
Agricultural lands are significant in that they represent a large percentage of the undeveloped lands
in the Peace Creek Watershed. Many of the potential wetland restoration sites are located on land
currently used for agriculture. As in all watersheds across the state, agricultural lands are the last
lands to be developed, placed in conservation, or actively farmed. Regardless of their current or
future use, agricultural lands can help restore hydrologic connectivity in developed and developing
watersheds, and help reconnect the natural hydrology of lands currently held in conservation. The
restoration of hydrologic connectivity is especially critical to protecting the water resources that
sustain communities in the watershed and across the state today.
Recommendation:
1. The City will work with the owners of agricultural lands, Florida Department of Agriculture and
Consumer Services (FDACS), and other governmental entities, including the City’s Restoration
Funding Team (see Recommendation 2, p. 77) to identify and provide the owners conservation
planning and financial and regulatory assistance to restore and reconnect the natural hydrology
on their lands. For some of the owners this will mean helping them maintain their agricultural
operations. For others it will mean helping them position their lands for future development while
at the same time restoring the natural hydrology. The restoration of the wetland areas by
developers could provide valuable onsite mitigation for their developments and maximize the
amount of land they can develop, while at the same time helping restore and reconnect the
regional hydrology. Similar assistance will be provided to owners of lands not in agriculture, as
the goal is to seize all opportunities to restore the natural hydrology of the watershed.
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9.3 Partner with FDOT on “complete streets” and smart growth
The expansion of the Polk Parkway through Winter Haven by the Florida Department of
Transportation is a critical element of the State’s investment in the CSX Integrated Logistics Center
and the associated economic development and jobs it will create.
With its adoption of a statewide Complete Streets Policy last fall, the Florida Department of
Transportation is now focusing on setting the context for application of strategies based on the
adjacent land use characteristics and plans developed by local governments and MPOs. This will
provide clearer expectations for planning, engineering design, and traffic operations in urban,
urbanizing, suburban and rural settings.
Recommendation:
1. The City will partner with the Florida Department of Transportation on “complete streets” and
smart growth, including the expansion of the Central Polk Parkway which is a critical element of
the State’s investment in the CSX Integrated Logistics Center and the associated economic
development and jobs it will create. The City will seek the Florida Department of Transportation’s
cooperation in mitigating all of the impacts of the Central Poll Parkway in the Peace Creek
Watershed.

9.4 Establish a Peace Creek Watershed Partnership
Complex problems, like water, are made more difficult by well-intentioned people. Like a backlash in
an open face fishing reel, everyone is pulling the tangled fishing line in different directions and at the
same time—hoping to make things better—but they’re only making things worse. We need to accept
responsibility for where we are and share the responsibility for getting the water right. That means
we must work in concert and not at cross-purposes.
Recommendation:
1. The City of Winter Haven will form the Peace Creek Watershed Partnership in partnership with
Polk County and the eight other communities in the watershed to protect water resources and
master plan the watershed. Working together, they will become the principal architects of their
own futures. Within the framework of a shared vision for water resource sustainability, they will
articulate what is unique about each of them and where they live. They will define what quality of
life means to them, agree on the attributes they want to preserve, decide how to manage the
resources that sustain them, and identify the economic, social, and environmental resources
required.

9.5 Time to change the way water is managed
To be successful, Winter Haven and its partners in the Peace Creek Watershed Partnership will
need to develop collaborative strategies for overcoming decreasing revenues and increasing costs
that have become the new normal for government. Commitments made for services during more
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affluent times are more difficult to support today and conditions are further aggravated by a growing
list of critical infrastructure needs, including:
• The need to replace aging infrastructure, including transportation, energy, and water
infrastructure;
• The need for additional infrastructure related to increasing impacts to land and water
resources;
• The need to redesign infrastructure to be more resilient and adaptive to climatic extremes,
including the increased frequency and intensity of flooding and drought; and
• The need to reduce the ever-increasing costs associated with long-term infrastructure
maintenance, operations, and energy use.
The decisions the partners make about water resources today will affect their future for decades—
perhaps even permanently. Together they can become some of the most successful and desirable
communities in the country. Separately and working at cross purposes, none of the communities will
realize their true potential.
It is time to change the way Winter Haven and the communities in the Peace Creek Watershed
manage water. The local and regional economy, culture, and environment depend upon it.
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10 – PUTTING IT ALL TOGETHER
The health of our waters is the principal measure of how we live on the land.
—Luna Leopold
Taken together, the preceding chapters provide a guide for building a water-centric sustainable
community in Winter Haven and the Peace Creek Watershed. To better understand how the pieces
come together, this chapter discusses the implementing mechanisms and motivations for:
• Preserving and restoring the natural hydrologic functions of the watershed; and
• Creating a regional infrastructure for conserving water.
The City’s goal is to restore and preserve as much as possible the historical movement and storage
of water throughout the watershed before drainage and other alterations took place, using
stormwater runoff, excess floodwaters, and reuse water as resources, while still providing adequate
flood protection. In other words, the natural infrastructure would be allowed to do naturally what it
does best—capture, store, and cleanse water for the community and nature. Ultimately, what is good
for the lakes and the environment (water storage, water quality treatment, and aquifer recharge) is
good for the community and economic growth (water supply and flood protection).

10.1 Preserving and restoring natural hydrologic functions
A community’s water resources are only as healthy as the areas through which they flow. By
retaining or restoring natural open spaces and drainage features within the built environment of a
community, the natural infrastructure is able to filter, store, and distribute water resources, ensuring
their quality and quantity for human use.
Winter Haven has identified two location-specific priorities for restoring and protecting the natural
infrastructure and hydrologic functions in the Peace Creek Watershed:
• Increased infiltration and treatment of rain water and stormwater in the high and dry sandy
Ridge areas of the headwaters of the watershed (Winter Haven Ridge) which includes
downtown Winter Haven, and in the Lake Wales Ridge area which extends along the eastern
boundary of the watershed; and
• Increased storage and conveyance of rainwater and stormwater in the low lying, flood
prone areas of the middle and lower reaches of the watershed which includes the
communities located east and south of Winter Haven and parts of Winter Haven near US 27
and State Road 60.
Winter Haven has mapped and identified these areas as water resource management target
areas where hydrologic functions can be conserved or restored (see Figure 9, next page).15 Areas
targeted for increased infiltration and treatment are identified as either groundwater conservation
(dark green) or restoration (light green) areas; whereas areas targeted for increased storage and
conveyance are identified as either surface water conservation (dark blue) or restoration (light blue)
areas. The map does not show small natural drainage features.

15

Development of Conservation and Restoration Targets for Sustainable Water Resource Management, Winter
Haven, FL, September 2012. Copy available at the following link: http://www.sustainablewinterhaven.net/.
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Figure 9. Areas targeted for increased infiltration and treatment are identified as either groundwater conservation
(dark green) or restoration (light green) areas; whereas areas targeted for increased storage and conveyance are
identified as either surface water conservation (dark blue) or restoration (light blue) areas. Natural drainage features
not shown in the map will be identified in the natural drainage feature inventory prepared by developers as part of the
City’s development review process.
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The City will use this information, along with the natural drainage feature inventory that
developers are required to provide16 to help preserve and restore the City’s natural hydrologic
functions to improve lake levels and stabilize flows of the Peace Creek and Peace River systems, as
required by the City’s Comprehensive Plan.17 In this regard, the City requires that the post
development hydrologic condition of each site should equal or exceed the predevelopment
hydrologic condition:18
• For the sandy/ridge areas, close to 100% of stormwater should be percolated into the
ground.
• For the lower lying valley/flood conveyance areas, historical wetlands and floodplains should
be preserved for stormwater treatment, wetland mitigation, flood water storage, water supply,
and habitat restoration.
As noted in Chapter 5 (5.1 Regulatory barriers, p. 69), increased onsite detention and the release of
detention volumes at less than predevelopment flow rates, is necessary to prevent increased flows
and flooding throughout the watershed. This can be accomplished by minimizing the amount of
stormwater runoff using runoff source controls, natural infrastructure (including trees), and LID
techniques that promote onsite infiltration and evapotranspiration as discussed in Chapter 4 (How to
Grow, p. 49). Minimizing the amount of runoff reduces the amount of mitigation needed to reduce the
impacts of stormwater runoff.
If natural drainage features, including lake shores, will be affected by development, then the City
requires developers to implement protection measures, including modifications to the proposed
development, to ensure the preservation and protection of natural drainage features and lake
shores.19
With regard to mitigating the impacts of development, the City requires that:
• All impacts to wetlands, water quality, flood storage, and aquifer recharge should be
mitigated on site to the maximum extent feasible. Where it is not possible to provide
mitigation onsite, mitigation should occur within the Peace Creek Watershed.20
• Wetland restoration areas should be created in historical wetlands; and these areas should
be used to further economic development by providing waterfront access, walking trails, and
other amenities.21
The specific design solutions for meeting the City’s preservation and mitigation requirements will
vary with each development, due to the different soils, topography, and drainage features associated
with each site, and the type, size, scale, and location of structures associated with each
development.

16

All new development within areas identified as known or potential natural drainage features, including the shores of
the City's lakes, shall be required to inventory all such areas prior to receiving development approval. Source: Winter
Haven 2025 Comprehensive Plan, Future Land Use Element, Policy 1.5.4.
17
Winter Haven 2025 Comprehensive Plan, Conservation Element, Objective 2.3.
18
Winter Haven 2025 Comprehensive Plan, Conservation Element, Policy 2.3.2.
19
Winter Haven 2025 Comprehensive Plan, Future Land Use Element, Policy 1.5.4.
20
Winter Haven 2025 Comprehensive Plan, Conservation Element, Policy 4.2.1.
21
Winter Haven 2025 Comprehensive Plan, Conservation Element, Policy 4.2.3.
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To identify the appropriate minimum impact design standards, work through potential design
issues, and avoid unnecessary permitting delays or expense, landowners and developers are
encouraged to participate in predevelopment meetings with the City. In addition to the planning
guidance provided in Chapter 4, the regulatory and planning solutions provided in Chapter 5 and the
financial and planning incentives provided in Chapter 6 should also be considered.
Minimum impact design standards are site-specific design standards for keeping rainfall where it
falls to minimize the amount of stormwater runoff and the impact to groundwater and surface water.
Where available, developers are required to connect to the City’s reclaimed water system (highly
treated wastewater; reuse water) for irrigation and other non-potable uses to conserve drinking
water. This also has the benefit of helping restore hydrologic functions by increasing infiltration and
evapotranspiration.
The City is evaluating projects for recharging the aquifer with highly treated reuse water using rapid
infiltration basins (RIBs) to benefit lake and aquifer levels. The projects, which would be designed as
multi-use public recreation parks, could recharge two to three million gallons of reuse water to the
aquifer per day to increase and help maintain higher lake levels and restore lake water quality. Such
projects could be developed independent of or in partnership with local development projects.
In addition, the City has constructed 68 rain gardens and percolation projects in the public right-ofway and park areas around the downtown area and has plans to construct another 30 rain gardens
over the next two years. The projects prevent nutrients and sediments from reaching nearby lakes
and help recharge the aquifer to enhance lake water levels.
Winter Haven has also constructed three nature parks in the urban area to store and treat
stormwater. The first, an 11-acre nature park at Lake Howard, captures and treats stormwater runoff
from a 578-acre watershed. The second, a 6-acre nature park at Lake Hartridge, captures and treats
runoff from a 105-acre watershed. The third park treats runoff from a 7-acre residential watershed
and restores approximately 1,000 feet of lake shore at Lake Maude. A fourth park, still in the
planning stages, will cover 34 acres and treat stormwater from a 328-acre watershed at Lake
Conine. In addition to their water quality and water storage benefits, the parks are recreational and
aesthetic amenities that draw people to them, preserve the beauty of the landscape, create habitat
for fish and wildlife, and provide economic, social, and health benefits to the City and to neighboring
areas. These projects, along with the rain gardens, effectively demonstrate the benefits of restoring
hydrologic functions in the watershed.

10.2 Creating a regional infrastructure for water
Creating a regional infrastructure for managing both too much and too little water in the Peace Creek
Watershed is critical to:
• Protecting aquifer levels and existing municipal water supplies; and
• Providing flood protection for existing and future development.
Without a system for capturing, storing, and cleansing water, it is impossible to simultaneously
conserve drinking water and provide flood protection.
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What’s wrong with the existing system?
The existing system of canals and water control structures in the watershed are operated to provide
flood protection (too much water). Originally constructed to drain floodplain wetlands for farming, the
system continuously drains surface water and groundwater from the watershed even during drought
conditions. It discharges large volumes of water to the Peace River when it doesn’t need it and little
or no water when it needs it the most.22 As a result, at least 64 billion gallons of water are no longer
stored in the landscape (see Table 6). This is no small quantity—it is enough to meet all of the public
supply needs for the City of Winter Haven for almost 17 years.
Table 6. Estimated water storage losses in the Peace Creek Watershed.

Southern Chain of Lakes
Northern Chain of Lakes
Wetland
Surficial Aquifer
Total

Billion Gallons
37.5
15.6
8.9
2
64

Million Gallons per Day
103
43
24
5.5
175.5

Source: Sustainable Water Resource Management Plan for the Peace Creek Watershed (Sustainability Plan),
December 10, 2010, www.sustainablewinterhaven.net; and Peace Creek Watershed Restoration Project Summary,
see Appendix H.

The alterations to the watershed's hydrology have improved flood protection near drainage ditches
such as the Wahneta Farms and Peace Creek Canals and made more land available for agriculture,
homes, and businesses. However, the economic, environmental, and social costs of these
alterations to the Winter Haven community, the Peace Creek Watershed, and the larger Peace River
Basin are far greater than their benefits. Many of these costs cannot be quantified and will more than
likely be paid for with public funds in the future.
The most significant cost to the City is the loss of its ability to provide adequate water resources in
the future for both people and the environment (including lakes, wetlands, and aquifers). This loss
affects the City's long-term economic viability. Major environmental costs include declining lake
levels; impaired and decreased lake water quality; surficial aquifer drawdowns; navigable waterways
that are dry part of the year; and less habitat for fish and wildlife. All of these result in a diminished
quality of life and decreased sustainability. The other communities in the watershed also face some
or all of these same costs.
For the larger region, the impacts include the environmental degradation resulting from reduced
baseflow to the Peace River alternating with large pulses of nutrient-laden water during heavy
storms, as well as regional aquifer declines that reduce the available supply of water for all uses. In
addition, the City (and the entire region) faces challenges such as changing rainfall patterns,
prolonged drought, increased flooding, and continued economic and population growth. New
development could result in further impacts if current regulations and approaches are followed. In
the same way, increased water supply demands outside the watershed could make matters worse

22

USGS Gage 02294655, Peace River near Bartow, FL (10/1/01-9/30/13): mean of daily means 23 to 599 cfs;
monthly mean 0 (5/07 and 5/12) to 2,555 cfs (9/04, following three tropical storms).
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by lowering the regional aquifer further. This impact has been documented in groundwater modeling
scenarios evaluated by the Central Florida Water Initiative.
According to new satellite data from NASA’s Gravity Recovery and Climate Experiment (GRACE
Mission, 2003-2013), groundwater aquifer systems in Florida are being depleted faster than they are
being recharged—they have reached a sustainability tipping point.23 Without places to capture,
store, and cleanse water, it is simply not possible to recharge the aquifer that supplies Winter Haven
and the other communities in the watershed.
The old infrastructure for managing water in the Peace Creek watershed is working at cross
purposes with conserving water and must be replaced with a new regional infrastructure for water
resource sustainability. This is why Winter Haven has proposed restoring the natural hydrology of
the watershed. The project—known locally as the Sapphire Necklace—because the restored
network of water storage and conveyance areas resembles a necklace of water—is described in
detail in the Central Florida Water Initiative project summary in Appendix H (Peace Creek Watershed
Hydrologic Restoration Project Summary). Figure 10 shows the location of the potential water
storage sites in the Peace Creek Watershed. As shown in Table 7, the sites, which encompass
12,167 acres, can store approximately 30,332 acre-feet (9.9 billion gallons) of water or more than
twice the amount of water consumed by Winter Haven in a single year.
What are the incentives for building a regional infrastructure?
The water storage areas and conveyance system in the Sapphire Necklace will be constructed
largely through public-private partnerships and private investment, as development occurs over the
next 20 years. Intense industrial and urban development associated with the CSX Integrated
Logistics Center and demand for wetland credits valued at well over a billion dollars, create an
enormous opportunity for private-sector investment by mitigation bankers in the watershed. The
mitigation bankers will assume responsibility for developing wetland credits, and possibly stormwater
treatment and flood storage credits, in the storage areas. Existing property owners of the storage
areas will have the option of selling or leasing their lands to mitigation bankers or participating as
partners in the mitigation banks, thus creating income streams and facilitating development of their
remaining lands. Restoration of storage sites by private developers can be used to provide onsite
mitigation for their development or as site-specific mitigation for other developments or operated as
a private mitigation bank for multiple developments. The sites provide developers flood protection
and environmental mitigation for maximizing the foot print for new development and expedite
environmental permitting, while at the same time protecting water resources and the environment.
Municipalities and the State are expected to participate as partners in some of the restoration
projects to address existing flooding, minimum flows and levels, and other water resource impacts.
Restoration of these sites is most likely to require public investment, whereas all of the other sites
will likely be funded through private investment. A summary of stakeholder benefits associated with
restoration of the storage sites is provided in Table 8.

23

Alexandra S. Richey, Brian F. Thomas, Min-Hui Lo, John T. Reager, James S. Famiglietti, Katalyn Voss, Sean
Swenson, Matthew Rodell, Quantifying Renewable Groundwater Stress with GRACE, 2014; and Alexandra S.
Richey, Brian F. Thomas, Min-Hui Lo, James S. Famiglietti, Sean Swenson, Matthew Rodell, Uncertainty in Global
Groundwater Storage Estimates in a Total Groundwater Stress Framework, 2014.
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Figure 10. Potential water storage sites in the Peace Creek Watershed, identified by site number. The solid pink and dashed pink
lines are Winter Haven’s municipal and urban service boundaries, respectively. The black line is the proposed path of the Central
Polk Parkway; the blue line is the Peace Creek Canal; and the black cross-hatched areas are the 100-year floodplain.

Site 16

Site 17
Site 18
Site 15

Sites11-14
Site 19

Site 20

Site 9
Site 5

Site 10

Site 8

Site 6a
Site 7b

Site 6b

Site 7a
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Table 7. Potential storage area and maximum water storage by site number.

Site
Storage Area Max. Storage
Site Name
SWFWMD
Description
Ranking
Number
(acres)
(acre-feet)
Southwest Florida Water Management District, Peace Creek Alternatives Report, 2006
5
836
5344
Clear Springs
1
Part of existing Clear Springs
development
Lake
1344
Lake Garfield
1
Storing water in Site 5 would
Garfield
increase lake levels in Lake
Garfield
6a
2380
7140
Stokes/Lightsey
1
Likely activity center to support
CSX development; flood
protection and wetland
mitigation
6b
700
700
Carter
6
Likely activity center to support
CSX development; flood
protection and wetland
mitigation
7a, 7b, 8
3638
7276
Rupp
2
Flood protection for future
development in 5-10 years
11-14
1479
2958
Mann
2
Likely activity center to support
existing and new development;
flood protection and wetland
mitigation
Southwest Florida Water Management District, Peace Creek Surface Water Resource Assessment, 2006
9
1,826
1,826
SR 60 and 27
5
Flood protection and wetland
mitigation
10
34
248
Baxter
7
Approved residential
development
15
233
466
Country Club
6
Mitigate existing flooding;
Estates
enhance groundwater recharge;
water quality treatment to
existing development
16
356
1068
Morrison Ranch
5
Mitigate existing flooding and
restore Lake Eva
17
119
119
7
Enhanced lake levels
18
752
2256
Bradco
3
Mitigate existing flooding;
enhance groundwater recharge;
water quality treatment to
existing development
Southwest Florida Water Management District Wahneta Water Management Plan, 2005
19
244
446
Wahneta (upper) Not ranked Wetland restoration; enhance
groundwater and lake levels
20
60
90
Lake Gwynn
Currently Wetland restoration; water
being
quality treatment to existing
restored
development; mitigate existing
flooding
TOTAL

12,286 acres

30,451 acre-feet (9.9 billion gallons; 27.1 million gallons per day)
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Table 8. Summary of stakeholder benefits associated with restoration of storage site.

Stakeholders
Landowners

•
•

Developers

•

Mitigation Bankers

•
•
•

Municipalities

State

•
•
•
•
•

Benefits Associated with Restoration of Storage Sites
Increased land value associated with up-zoning of land
Opportunity to sell conservation easements for restoration site or partner
with mitigation bankers
Flood protection linked to regional conveyance system will maximize
developable/buildable footprint & expedite permitting
Community supported development
Hydrologic restoration necessary to support wetland restoration & sale of
wetland credits
Reduced investment and financial risk from partnering with landowners or
developers in mitigating for pre-determined development
Local & regional economic development
Local & regional hydrologic & environmental restoration
Linking land & water planning to enhance community quality of life
Maximizes investment in CSX/ILC, Central Polk Parkway extension, and job
creation
Minimize & avoid future development impacts to water resources

Although restoration of the water storage sites may be carried out by the public and/or private
sectors, public sector participation will be required due to the need to operate the wetland storage
and conveyance areas as a regional system.
As a practical matter, the wetland storage areas will likely be acquired and restored, site-by-site and
in phases, as opposed to all at once. This is because:
• Not all landowners are willing sellers;
• Landowners have different needs and are on different timelines;
• Not all local governments may choose to participate;
• Local governments have different needs and are on different timelines; and
• Public and/or private funding limitations.
It should also be noted that not all of the wetland storage and conveyance areas are in Winter
Haven. There are also restoration sites located in or shared with Haines City, Dundee, Lake Wales,
and unincorporated Polk County. That said all of the communities in the Peace Creek watershed will
benefit from restoring the wetland storage and conveyance areas and the natural water holding
capacity of the watershed.
Unlike other regional restoration projects (e.g., Kissimmee, Okeechobee, Everglades, Indian River
Lagoon, and springs restoration), which are largely planned, funded, and implemented by the State,
the hydrologic restoration in the Peace Creek Watershed will be:
• Locally planned and directed by the City of Winter Haven in cooperation with the State and
local governments and other public and private stakeholders;
• Largely funded through public-private partnerships involving mitigation bankers, developers,
landowners, and municipalities; and
• Implemented as development occurs over the next 15 to 20 years.
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This market-based approach to implementation will leverage government resources through publicprivate partnerships, while aggressively seeking to protect the environment through focused,
voluntary means. Effectively integrating ecosystem restoration and economic development—in this
case, restoring more than 10,000 acres of wetlands and creating 8,500 new jobs associated with the
CSX and Legoland developments—is a win-win-win for the State and local economies, community
quality of life, and the environment.
What are the opportunities associated with each site?
All of the sites are in private ownership, except Site 20 (Lake Gwyn), which is owned in part by the
State of Florida and leased to Polk County under a 50 year lease agreement with the State. Lake
Gwyn is currently being restored by the County with grant assistance from the US Environmental
Protection Agency. The project will restore the wetland functions to the western half of the lake. This
will improve the water quality of the Wahneta Farms Drainage Canal that bisects the lake by
providing wetland treatment to a drainage area dominated by agricultural land uses that do not
provide stormwater treatment. The restored wetland will treat stormwater runoff from the entire 3,258
acre drainage basin to reduce fecal coliform bacteria levels, as well as levels of total nitrogen, total
phosphorus, and total suspended solids. In addition to the water quality improvements, the project
will provide additional storage volume to help attenuate flooding of the Peace Creek Drainage Canal
and assist in maintaining flows in the upper Peace River. Other benefits include: increasing aquatic
habitat for wildlife; providing public education on the use of wetlands for stormwater treatment
through kiosks; teaching wetland ecology principles to students in the adjacent elementary school;
and providing for passive recreational activities such as hiking, bird watching, and fishing.
The water storage sites located wholly or partially within the jurisdiction of Winter Haven and having
the highest priority for restoration include sites 6a, 11-14, 18, and 19. The restorations of sites 16
and 17, which are located in the City’s utility service area, are also a priority since they offer the
opportunity to increase lake levels in the Winter Haven Northern Chain of Lakes, benefiting the
lakes, increasing flood protection downstream, and increasing aquifer recharge at the headwaters of
the watershed.
The market and partnership opportunities and other considerations associated with the other water
storage sites, organized by location in the watershed, are as follows:
Southern one-third of the watershed:
Water storage sites in the southern one-third of the watershed, which is mostly undeveloped, could
provide flood protection and wetland mitigation for new development. They are also important to
providing storage and conveyance capacity to increase flood protection upstream.
Site 5, which is part of an existing 18,000-acre private development (Clear Springs), is identified as
a conservation area for preservation in the local development order. There are no requirements in
the order to restore the wetlands or incorporate the storage area into the regional system for
managing water. The high storage potential of this site (5,344 acre-feet) plus the added storage in
Lake Garfield (1,344 acre-feet) that comes at no additional cost upon restoring Site 5 makes the
restoration of this site very compelling. Together, these two sites could provide up to 24% of the total
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storage volume of all of the sites combined. Although it is unclear if the developer of Clear Springs
needs any wetland mitigation credits to complete the development, the restoration of Site 5 could
provide mitigation credits for other development in the Peace Creek Watershed, including the
construction of the Central Polk Parkway. Since one of the major interchanges of the Parkway wraps
around the eastern half of Site 5, the site could be used by the Florida Department of Transportation
for both stormwater retention and wetland mitigation. Since the site and the interchange are both
bisected by the Peace Creek Drainage Canal, care must be taken to maintain and possibly increase
the conveyance capacity of the canal during large storm and peak discharge events. At all other
times, water levels will be maintained at higher levels for water supply, water quality, wetland, and
habitat benefits. The Southwest Florida Water Management District rated the site high for volume
storage, ecological restoration, and baseflow augmentation, and moderate for flood protection. Along
with Site 6a, the District gave this site the highest ranking for restoration.24
To take advantage of these opportunities, the developer of Clear Springs could:
• Restore the site and use/sell mitigation credits for future development;
• Restore the site as a partner with a mitigation banker, using the land as the developer’s
investment (investor-banker model) and participating in the profits from the sale of credits;
• Sell fee simple title or a conservation easement to a mitigation banker who would restore the
site; or
• Sell fee simple title or a conservation easement to the federal government that also provides
for the restoration of the site (see Appendix F, Financial Incentives); or
• Sell fee simple title or a conservation easement to local or state government; this option may
or may not include restoration of the site.
Site 6a (a Winter Haven priority restoration site), is located immediately east of Site 5, within the
utility service area of Winter Haven. The upland area immediately west of the site is located within
the corporate limits of Winter Haven immediately south of the Central Polk Parkway interchange
serving the CSX Integrated Logistics Center. It is identified on the City’s Future Land Use Map for
development as a regional activity center. As with sites 11-14, Site 6a provides an excellent
opportunity to plan for new compact, mixed-use, site sensitive development that will also help meet
the long-term flood protection and water resource needs of the surrounding communities. In addition
to providing opportunities for mitigating development, including the impacts of the Central Polk
Parkway, the restoration of this site could be used to maximize the developable footprint of the
activity center. Encompassing 2,380 acres, Site 6a could provide 7,140 acre-feet of storage.
Because the site has yet to be developed, there are opportunities for the landowner(s) and/or
developer to work with the City to leverage the storage area for additional public and private
benefits. For example, additional storage and developable area could be provided with excavation of
the site. As with Site 5, the site could be used by the Florida Department of Transportation for both
stormwater retention and wetland mitigation. Since the site and the interchange are both bisected by
the Peace Creek Drainage Canal, care must be taken to maintain and possibly increase the
conveyance capacity of the canal during large storm and peak discharge events. The Southwest
Florida Water Management District rated the site high for volume storage, ecological restoration, and

24

Southwest Florida Water Management District, Peace Creek Surface Water Resource Assessment, Table 3-2,
2006.

107
WINTER HAVEN, FLORIDA: BUILDING A WATER-CENTRIC SUSTAINABLE COMMUNITY

baseflow augmentation, and moderate for flood protection. Along with Site 5, the District gave this
site the highest ranking for restoration.25
To take advantage of these opportunities, the owner(s) and/or developer of Site 6a could:
• Restore the site to maximize the developable area of the activity center and use/sell
mitigation credits for future development;
• Restore the site as a partner with a mitigation banker, using the land as the developer’s
investment (investor-banker model) and participating in the profits from the sale of credits;
• Sell fee simple title or a conservation easement to a mitigation banker who would restore the
site;
• Sell fee simple title or a conservation easement to the federal government that also provides
for the restoration of the site (see Appendix F, Financial Incentives); or
• Sell fee simple title or a conservation easement to local or state government; this option may
or may not include restoration of the site.
Sites 6b, is connected to and immediately south of Site 6a. The 700 acres site, which is at a higher
topographic elevation and significantly smaller than Site 6a, provides only 700 acre-feet of storage.
Although the site provides limited storage, it could be used to enhance the conveyance capacity of
the Peace Creek Drainage Canal during high rainfall and peak discharge events. It could also be
used to provide flood protection for future development in the surrounding area. The Southwest
Florida Water Management District rated the site low for volume storage, ecological restoration, and
flood protection and moderate for baseflow augmentation. The District ranked the site sixth overall.26
Sites 7a, 7b, 8 are located in the southern loop of the Peace Creek Drainage Canal, west and
southwest of Lake Wales in unincorporated Polk County. The sites, which encompass 3,638 acres,
can provide 7,276 acre-feet of storage. The areas east of the sites are high recharge areas that
could benefit from storing water on the sites. The southern loop of the canal helps provide
conveyance capacity to the Peace Creek Drainage Canal. The sites could be used to provide flood
protection and mitigate future development, including the impacts of the Central Polk Parkway. The
Southwest Florida Water Management District rated Site 7a moderate for volume storage and
baseflow augmentation, moderate for ecological restoration, low for flood protection. The District
ranked the site second, along with sites 11-14, behind sites 5 and 6a.27
Site 9 is located north of SR 60 and US 27, south of Lake Ashton and northwest of Lake Wales in
unincorporated Polk County. The site, which encompasses 1,826 acres, can provide 1,826 acre-feet
of storage. The site could be used to provide flood protection and mitigate future development,
including the impacts of the Central Polk Parkway. The Southwest Florida Water Management
District rated the site moderate for volume storage and baseflow augmentation, and low for
ecological restoration and flood protection. The District ranked the site fifth overall.28
Site 10 is part of a private local development order for a residential development. As with Site 5,
there are no requirements in the order to restore the wetlands or incorporate the storage area into
25

Ibid., Table 3-2, 2006.
Southwest Florida Water Management District, op. cit., Table 3-2, 2006.
27
Southwest Florida Water Management District, op. cit., Table 3-2, 2006.
28
Southwest Florida Water Management District, op. cit., Table 3-2, 2006.
26

108
WINTER HAVEN, FLORIDA: BUILDING A WATER-CENTRIC SUSTAINABLE COMMUNITY

the regional infrastructure for water. Restoration of the site by the developer can be used as sitespecific mitigation for other developments or operated as a private mitigation bank for multiple
developments. The Southwest Florida Water Management District rated the site low for volume
storage, ecological restoration, baseflow augmentation, and flood protection. The District ranked the
site seventh overall.29
Middle one-third of the watershed:
Water storage sites in the middle one-third of the watershed, which is moderately developed, could
mitigate existing flooding and provide flood protection and wetland mitigation for new development.
Storing water in these areas helps prevent groundwater seepage losses and recharge the aquifer to
protect existing municipal water supplies and increase lake water levels. As with the sites in the
southern one-third of the watershed, they are also important to providing storage and conveyance
capacity to increase flood protection upstream.
Sites 11-14 (Winter Haven priority restoration sites) are located at the intersection of Cypress
Gardens Boulevard and US 27. The areas west of US 27 are located within the City’s utility service
area, while the areas east of US 27 are located mostly in unincorporated Polk County, with a small
portion on the north side located in Dundee. Portions of the area west of US 27 are identified on
Winter Haven’s Future Land Use Map for development as a regional activity center. As with site 6a,
sites 11-14 provide an excellent opportunity to plan for new compact, mixed-use, site sensitive
development that will also help meet the long-term flood protection and water resource needs of the
surrounding communities. In addition to providing opportunities for mitigating development, including
the impacts of the Central Polk Parkway, the restoration of this site could be used to maximize the
developable footprint of the activity center. Encompassing 1,479 acres, sites 11-14 could provide
2,950 acre-feet of storage. Because the sites have yet to be developed, there are opportunities for
the landowner(s) and/or developer to work with the City to leverage the storage area for additional
public and private benefits. For example, additional storage and developable area could be provided
with excavation of the site, especially since the groundwater table has been significantly lowered by
the Peace Creek Drainage Canal. However, unlike Site 6a which has associated upland areas for
development, sites 11-14 have little upland area for development. For this reason the sites should be
planned in close coordination with the City. This will enable the developer to maximize the
development potential of the site and the City to maximize the public water resource benefits of the
development. The public water resource benefits could include mitigating the existing flooding in the
upstream area including the Cypresswood Country Club. As with other sites, sites 11-14 could be
used by the Florida Department of Transportation to mitigate the impacts of the Central Polk
Parkway which passes just south of the sites. Since the sites are bisected by the Peace Creek
Drainage Canal, care must be taken to maintain and possibly increase the conveyance capacity of
the canal during large storm and peak discharge events. The Southwest Florida Water Management
District rated the sites high for volume storage and ecological restoration, moderate for baseflow
augmentation, and low for flood protection. The District ranked the sites second (along with Site 7a),
behind sites 5 and 6a.30

29
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Southwest Florida Water Management District, op. cit., Table 3-2, 2006.
Southwest Florida Water Management District, op. cit., Table 3-2, 2006.
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To take advantage of these opportunities, the owner(s) and/or developer of sites 11-14 could:
• Restore the sites to maximize the developable area of the activity center and use/sell
mitigation credits for future development;
• Restore the sites as a partner with a mitigation banker, using the land as the developer’s
investment (investor-banker model) and participating in the profits from the sale of credits;
• Sell fee simple title or a conservation easement to a mitigation banker who would restore the
sites;
• Sell fee simple title or a conservation easement to the federal government that also provides
for the restoration of the sites (see Appendix F, Financial Incentives); or
• Sell fee simple title or a conservation easement to local or state government; this option may
or may not include restoration of the sites.
Site 19 (a Winter Haven priority restoration site), is located south of Lake Lulu and northeast of Lake
McLeod within the utility service area of Winter Haven, south of downtown Winter Haven. The 244
acres site would provide up to 446 acre-feet of water storage. Storing water at this site would help
hold water in the Winter Haven Southern Chain of Lakes, benefiting lake levels in the Chain and
Lake McLeod, a stressed lake not meeting its minimum flows and level. The City of Eagle Lake,
which includes Lake McLeod and the Southwest Florida Water Management District, would be ideal
partners with Winter Haven in the restoration of Site 19. The District has already identified the
restoration of Site 19 as a high priority and has developed preliminary plans and cost estimates for
the restoration. The high infiltration rates proximal to the site and Lake Lulu make this area ideal for
the development of a rapid infiltration basin(s) (RIBs) that could provide up to three million gallons
per day of additional water for aquifer recharge and lake level and wetland enhancement, using
reuse water from Winter Haven’s Wastewater Treatment Plant #3, located just 2.5 miles to the
south. Together, the restoration of Site 19 and the application of reuse water could provide
significant public benefits. For this reason, the restoration of the site is most likely to be completed
by the public sector.
Northern one-third of the watershed:
Water storage sites in the northern one-third of the watershed, which is highly developed, could help
increase water storage in the Winter Haven Northern Chain of Lakes, increasing lake and aquifer
levels, mitigating existing flooding, and providing flood protection and wetland mitigation for new
development.
Site 15 is located south of Country Club Road, just west of the Cypresswood Country Club. The site,
encompassing 233 acres, would provide 466 acre-feet of storage. The site could help mitigate
flooding in the Cypresswood Country Club. The Southwest Florida Water Management District rated
the site low for volume storage, ecological restoration, and baseflow augmentation, and high for
flood protection. The District ranked the site sixth overall.31 This site is most likely to be restored by
the public sector due to the public benefits of the project.
Site 16 (a Winter Haven priority restoration site), is located east of Lake Henry and west of Lake Eva
near Haines City. Most of the site is in unincorporated Polk County, with a small portion in Haines
31

Southwest Florida Water Management District, op. cit., Table 3-2, 2006.
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City. Restoration of the site has been evaluated by the Southwest Florida Water Management
District for the purpose of restoring lake levels in Lake Eva, which are extremely low. The lake is so
shallow that athletes participating in an annual triathlon sponsored by Haines City are unable to
swim across the lake and are instead forced to wade through the lake. Restoration of the site also
offers an opportunity to restore the historic hydrologic connections between Lake Henry and Middle
Lake Hamilton and Little Lake Hamilton. Enhancing the connections between the lakes would allow
higher lake levels in the lakes and increase flood protection. Given the size of the lakes, even a
modest increase of four to six inches would provide a lot more storage in the lakes for water supply
and flood protection. This is important, as the Peace Creek Drainage Canal has been used to lower
lake levels in all of the lakes to provide flood protection downstream of Lake Hamilton. The
Southwest Florida Water Management District rated the site moderate for volume storage and
ecological restoration, and low for baseflow augmentation and flood protection. The District ranked
the site fifth overall.32 This site is most likely to be restored by the public sector due to the significant
public benefits of the project. The most likely partners are Haines City and the District.
Site 17 (a Winter Haven priority restoration site), is located between lakes Fannie and Hamilton.
Although the site is only 119 acres and can only store 119 acre-feet of water, restoration of the site
would restore the hydrologic connection between the lakes. This would enhance the conveyance of
water between the lakes providing greater opportunities to manage water in the lakes at a higher
level. Like the nature parks developed by Winter Haven, this site would provide water quality, water
storage, and habitat benefits and public access for recreation and wildlife viewing. The Southwest
Florida Water Management District rated the site low for volume storage, ecological restoration,
baseflow augmentation, and flood protection. The District ranked the site seventh overall.33 This site
is most likely to be restored by the public sector due to the public benefits of the project.
Site 18 (a Winter Haven priority restoration site), is located south of Country Club Road between
lakes Fannie and Hamilton. This flood-prone site, encompassing approximately 752 acres and
located within the cone of influence of the City’s largest wellfield (Fairfax), will be added to the 100year floodplain in the update of the digital flood insurance rate maps (D-FIRM) later this year (late
summer 2015). The site, which can provide 2,256 acre-feet of water storage and possibly more with
excavation, would mitigate existing flooding, including flood relief to the flood prone Cypresswood
Country Club development. By diverting water that would otherwise flow to Lake Hamilton, the
restoration of this site would promote and allow higher lake levels throughout the Winter Haven
Northern Chain of Lakes. Other benefits include aquifer recharge, water quality treatment, and
wetland mitigation credits. The Southwest Florida Water Management District rated the site high for
flood protection, moderate for volume storage and ecological restoration, and low for baseflow
augmentation. The District ranked the sites third, behind sites 5 and 6a (second), and sites 5 and 6a
(first).34 This site is most likely to be restored by the public sector due to the significant public
benefits of the project.
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10.3 Getting the water right
The preservation and restoration of hydrologic function and the creation of a regional infrastructure
for water are an investment in the capacity of the natural landscape in the Peace Creek Watershed
to provide multiple water resource benefits. In contrast, man-made structural solutions such as
channels, ditches, reservoirs, and pipes are generally implemented primarily for singular benefits. In
the long term, using the natural landscape to provide these multiple benefits will result in a less
costly, more efficient water supply system for people and the environment.
Ironically, while the watershed was dewatered as a result of historical development, one of the best
opportunities to preserve and restore lost hydrologic function is to partner with future development.
The key lies in managing the types of development that are planned and built, where they are
located, and the conditions that the City and other governmental agencies and entities place on that
development, which should be a reflection of the community’s vision for water resource
sustainability.
While the City can carry out many of the restoration activities within the Peace Creek Watershed, a
coordinated effort is needed to solve the larger problems that are outside the City's jurisdiction but
affect all communities in the watershed. Restoring the regional aquifer and addressing other issues
such as diminished Peace River flows must be carried out in collaboration with the other
communities in the watershed, and in concert with the Southwest Florida Water Management
District, Florida Department of Environmental Protection, Florida Department of Transportation,
Florida Department of Economic Opportunity, Polk County, Lake Region Lakes Management
District, and other agencies.
The City of Winter Haven supports the opportunity for economic growth and has adopted the Peace
Creek Sustainable Water Resource Management Plan and developed the guidance in this report to
ensure the ongoing and future water resource needs of the watershed are met through a new
regional infrastructure for water resource sustainability—the old infrastructure for managing water is
not working and must be replaced. Properly planned and managed, the business and economic
growth opportunities in the Peace Creek watershed could help restore and protect the water
resources necessary to sustain a healthy and vital local economy, culture, and environment. Getting
the water right and building a solid foundation for economic, cultural, and environmental
sustainability in the watershed are the primary objectives of the City’s Sustainable Winter Haven
Initiative.
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APPENDICES
Due to their excessive page length, the appendices, as well as this report, are available as separate
documents at the Sustainable Winter Haven website at the following link:
www.sustainablewinterhaven.net.

Appendix A – Completed water scorecard
Appendix B – Winter Haven sustainable water resource requirements
Appendix C – Stormwater reduction and pollutant removal mechanisms
Appendix D – Draft alternative development scenario scope of work
Appendix E – Development guidelines and checklists
Appendix F – Financial incentives
Appendix G – Draft “one water” resolution
Appendix H – Peace Creek Watershed restoration project summary
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