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Preface
On April 18-28th, 2022, the Tampa Bay Regional Planning Council (TBRPC) and partners convened stakeholders from around
the Tampa Bay Region with local, national, and Dutch experts in charrette-style workshops to collaborate on flood
mitigation designs for three at-risk communities. The following report is a resource that details these efforts and the
conceptual solutions developed for use by other local governments and resilience practitioners seeking innovative design
processes and interventions.
The Resilient Ready Tampa Bay project was driven by the need to enhance the capacity of cities to prepare, respond,
recover, adapt, and grow in the face of shocks and stresses from a changing climate. The design concepts developed for
each of the three study areas help to advance project development and implementation by demonstrating a menu of flood
solutions for short and long-term mitigation. In addition, the nature-based and green infrastructure strategies found
throughout the designs strengthen social capital and environmental stewardship by providing new amenities and
recreational opportunities for the community.
Resiliency is a necessary component to the long-term sustainability of our region, and we must work together to foster
smart initiatives that will help our communities grow stronger. Partnerships between local leaders, technical experts, and
key stakeholders to define climate change risks and mitigate their impact is more crucial than ever. Resilient Ready Tampa
Bay is a great example of collaboration to create replicable solutions for our local governments, and it will be one of many.

Sean T. Sullivan
Executive Director
Tampa Bay Regional Planning Council
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Tampa Bay Regional Planning Council
The Tampa Bay Regional Planning Council (TBRPC) brings together local governments to coordinate planning for the
region’s future as well as to provide an opportunity for sharing solutions across Tampa Bay. Initiated in 1962, the TBRPC
is one of 10 Florida Regional Planning Councils and was the first in the state. The TBRPC is committed to serving our
local governments and convening the region to ensure a resilient Tampa Bay for future generations of Floridians.
For more information about the TBRPC, visit www.tbrpc.org.
The Tampa Bay Regional Resiliency Coalition, the 18th initiative of its kind in the U.S., was created in 2018 when elected
officials and Gubernatorial Appointee members of the TBRPC asked governments from throughout Tampa Bay to
endorse a Memorandum of Understanding indicating the willingness to work collaboratively to make our region more
resilient to extreme weather, including sea level rise, storm surge, and more frequent, higher intensity rainfall.
Today, the Resiliency Coalition has grown to include 32 governments and over 90 private sector partners. The TBRPC
convened its first Regional Resilience Leadership Summit in February of 2020 and the second was held in April 2022.
The Tampa Bay Regional Resiliency Coalition is developing a Regional Resiliency Action Plan (RRAP), which will become
a guiding tool to support coordinated regional planning and implementation of adaptation strategies. The RRAP serves
as a five-year road map that defines goals, objectives, and actions that will be implemented at the local level and
through regional cooperation. In addition to local best practices, the RRAP proposes collective regional actions to
achieve regional plan goals. For information about the RRAP, visit www.tbrpc.org/resiliencyplan.

TBRPC's Mission
To serve our citizens and member governments
by providing a forum to foster communication,
coordination, and collaboration in identifying
and addressing needs regionally.

Member Governments
•
•
•
•

6 Counties
21 Municipalities
13 Gubernatorial Appointees
3 Ex-Ofﬁcios
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Project Background
Resilient Ready Tampa Bay was a regional technical assistance project that was created to enhance the capacity of
Tampa Bay communities to assess, plan for, and adapt to flood impacts through the expanded use of multi-functional
green infrastructure systems and resilient site designs.
In April 2022, the Resilient Ready team, along with local stakeholders, public, and private experts in resiliency, including
architecture, engineering, and planning professionals, convened for design charrettes in flood-prone study areas within
the cities of Tampa, St. Pete Beach, and Oldsmar. These three study areas exemplify the flood challenges and
adaptation needs faced by local governments throughout the Tampa Bay Region, and resulting case studies provide
innovative design concepts, strategies, and resources to address them.

R E S I L I E N T R E A D Y TA R G E T A C T I V I T I E S

PROJECT DEVELOPMENT

Stakeholder Engagement: Define Resilience Challenges
Understand Systems & Ongoing Projects
Define Values, Priorities & Opportunities
Develop Design Concepts & Order-of-Magnitude Costs
Pursue Funding Application or Allocation
Stakeholder Engagement: Develop & Coordinate Detailed Designs
Permitting, Construction & Implementation
Ongoing Operation & Maintenance

RESILIENT READY DESIGN CH ARRETTES

INTRODUCTION
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Timeline
2022
SITE SELECTION PROCESS
JANUARY
Application for public entities
and identification of three study
areas for project participation

DESIGN CHARRETTES

KICK-OFF MEETINGS
FEBRUARY
Team collaboration
and engagement, site
vulnerability analyses

MARCH
Research, data collection
and visualization, and
charrette preparation

APRIL 18-28
Three interactive design
charrettes, walking tours, and
precedent landscape analysis

REGIONAL SYMPOSIUM
JUNE 23
Flood adaptation resources
and regionally-applicable
case studies

RESILIENT READY CHARRETTE SCHEDULE

CHARRETTE DAY 1
Site visit

CHARRETTE DAY 2
Introduction, listening & concept iteration

CHARRETTE DAY 3
Concept integration & public open house

Charrette Summary
The Resilient Ready Tampa Bay project team hosted a three-day charrette for each of the three local
government study sites in late April. The charrettes convened a team of multidisciplinary professionals,
including planners, urban designers, landscape architects, engineers, and hydrologists, along with municipal
staff and other local stakeholders. Each charrette included a site visit day and two hands-on design session
days to better understand current and future threats and to create physical and planning adaptations for the
site. Charrette participants developed implementation-ready flood mitigation designs and cost-benefit
information that can be used for State and Federal grants.

Link: Charrette Summary Video - YouTube @TampaBayRPC

W H AT I S A C H A R R E T T E ?
/shuh·ret/

DESIGN CHARRETTE GOALS
• Demonstrate new forms of collaboration

• Participatory planning process

• Iterate and advance existing project ideas

• Interdisciplinary team

• Develop design concepts ready for
funding application/allocation

• Creative and design-based
• Fast and iterative
• Useful for problem definition and
idea generation

• Discuss the future of inhabitation in high
flood-risk areas
• Identify replicability opportunities
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Site Applicants & Selection
A streamlined application process sought project ideas from public entities that focused on public land and its
ability to leverage positive impacts on surrounding private properties. Applicants were classified by landscape
type in order to select prototypes applicable to a wide variety of regional conditions. The consultant team
mapped and analyzed a variety of features for each submitted site, including elevation, land use, geology, water
risks, and the Center for Disease Control's Social Vulnerability Index, to select sites with high potential for
replicability and knowledge transfer.

SUBMITTED APPLICATIONS
UNEVEN COVERAGE
Lack of submission from
Hernando County does not
suggest a lack of resilience
challenges.

Ozello
Park

CITR US CO UNT Y

HER NAND O CO UNT Y

New Port
Richey

Cross
Bayou

North Tampa
Closed Basin

Safety
Harbor

HILL S B URO U G H
CO U NT Y
P I NEL L AS
C O UNT Y
Shore
Acres

5
counties

* SEE APPENDIX FOR SUMMARIES OF EACH SUBMITTED STUDY AREA.

1.

Applicability of a systems approach to
water management

2. Potential of public space to reduce
private property risk
3. Replicability & transferability
(physical & cultural)
4. Conceptual level of detail

Pass-aGrille
Holmes
Beach

FROM

SITE SELECTION
C O N S I D E R AT I O N S

Curiosity
Creek

Bonner
Park
Madeira
Beach

applications

PASCO CO UNT Y

R.E. Olds
Park

Largo
Wastewater

TBRPC Member County
Watershed
Inland Project
Estuary/Bayfront Project
Barrier Island Project
Selected Site
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5. Ability to influence decision making &
action
MANATEE C O UNT Y

6. Focus on physical assets and spaces
(not policy oriented)
7. Impact on equity and underserved
populations

20 miles

INTRODUCTION
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Study Areas
Unique & Prototyical
The three selected study areas have unique conditions but represent prototypical landscape types of the Tampa Bay
region. In all three selected study areas, the Resilient Ready team redefined the originally submitted project
boundaries to capture more context and explore networked design solutions. Especially for flood mitigation, this
strategy can yield impacts greater than the sum of its parts.

INL AND
BAS I N

ESTUARY/
B AY F R O N T

BARRIER
ISL AND

North Tampa Closed Basin

R.E. Olds Park / Oldsmar

Pass-a-Grille / St. Pete Beach

Wide, shallow depression on otherwise
high ground centered on a sinkhole.
Historically under-invested suburban
area with a relatively high social
vulnerability score. City of Tampa
previously completed voluntary
buyouts and a stormwater plan. Public
park already detains stormwater.

Historic, primarily residential area
subject to compound floods from
tide and rain with high vulnerability
to storm surge. Public waterfront
park anchors cultural and ecological
identity. Recently completed
Climate Resiliency Master Plan.

Water hazard from all sides (and
below). Narrow, relatively dense
historic urban fabric, but access to
public right-of-way on both beach and
pass waterfronts. Opportunity to test
future, highly conceptual scenarios to
adapt to existential risks.

Existing detention ponds

R.E. Olds Waterfront Park

Pass-a-Grille Way sea wall
NORTH >

Mary Sink

Floodplain centered on Mary Sink

Floodplain driven by compound flooding

Sea level rise projections for 2070
NORTH >

Buyout lots (red) and David E. West park (green)

R.E. Olds Park (green) and school (purple)

Public access and right-of-way (red and yellow)
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Key Findings
Tampa Bay Region
•

Creative design processes can leverage the high-quality scientific and ecological knowledge in Tampa Bay to develop
integrated, multi-benefit resilience projects.

•

Flood risks occur at almost all elevations due to Florida’s flat topography and often in combination from storm surge,
rainfall, high tide, sea level rise, and groundwater fluctuation.

•

Resilience strategies are widely replicable according to landscape typology.

•

Regulations intended to protect the environment constrain development of new living infrastructure as seas rise.

•

Interdepartmental collaboration strengthens resiliency projects, and every project needs a collaboration champion.

•

A multi-scalar approach is crucial to define problems and opportunities for resilience projects across jurisdictional
boundaries.

•

Defend strategies like sea walls and pumps have limited lifespans. They may be necessary in the short term, but
adapt strategies, such as elevation, natural buffers, and targeted managed retreat, should be prioritized and anticipated.

Landscape Typologies

ESTUARY/
B AY F R O N T

INL AND
BAS I N
•

Store water where it falls to
reduce flooding downstream.

•
•

•

Incorporate living systems into
pond edge and streetscape design.

Over time, let the water in.
(Re) Build habitats offshore to
improve water quality.

•

Wave energy mitigation makes
other adaptations, like structural
elevations, more possible.

•

Make space for people at the
water’s edge.

•

Work with communities to buy out
repetitive loss properties.

•

Establish first rights of refusal for
extremely flood-prone properties.

BARRIER
ISL AND
•

Incrementally move important
infrastructure toward the high
(Gulf) side of the Island.

•

In sandy soil, sea level rise equals
groundwater rise.

•

Build and protect dunes, keeping
pace with projected sea level rise.

•

Public rights-of-way on the water
provide space to adapt.

Study Areas
North Tampa Closed Basin

R.E. Olds Park / Oldsmar

•

•

•

•

Removing and/or retrofitting
portions of 99th Ave improves
water management and
neighborhood safety.

•

A network of ponds-as-parks can
connect to the Green Spine and
improve recreation & health.
Order-of-magnitude cost:
$8.6 million*; additional costs vary
by concept & scale.

•

Elevation of the park and key
streets buffers storm surge and
preserves access.
Expanded canals take advantage
of unusually wide street right-ofways to manage compound
flooding.
Order-of-magnitude cost:
$6-9 million*; additional costs
vary by concept & scale.

Pass-a-Grille / St. Pete Beach
•

Sea level rise will radically change
barrier island life.

•

Pass-a-Grille Way the islands main
road may become a dynamic living
edge over time.

•

Historic alleys can become higher
elevation mobility corridors.

•

Order-of-magnitude cost: varies
by concept & scale.

*FOR APPROXIMATE REFERENCE ONLY. COST FIGURES REQUIRE FURTHER DESIGN DEVELOPMENT AND DUE DILIGENCE TO UNDERSTAND
COMMUNITY NEEDS AND EXPECTATIONS, CAPACITY FOR IMPLEMENTATION AND MAINTENANCE, AND A DEEPER VETTING OF MATERIALS,
LABOR, DESIGN & ENGINEERING.

INTRODUCTION

Regional Symposium
On June 23, 2022, the Resilient Ready Tampa Bay team, in collaboration with the Tampa Bay District Council
of the Urban Land Institute (ULI), hosted a regional symposium to showcase the innovative design concepts,
resources, and strategies developed during the charrettes. The event was well attended, with over 100
in-person and 65 virtual participants.
The recording of the Symposium is available on the TBRPC’s YouTube channel and the event program is
included within the Appendix: Site Selection & Program Resources.

Link: Resilient Ready Symposium Recording - YouTube @TampaBayRPC
The symposium featured three fish bowl-style panels with experts from the public and private sectors:

Reflections from Team Leads
The three local government team leads explored the risks and challenges of their sites, lessons learned, and
other reflections from the charrettes and final designs.

Integrated Design and Community Engagement
Four expert panelists discussed creative, collaborative design processes, breaking down silos and barriers
within departments, community engagement efforts and gaps, and strategies to enhance coordination.

Funding and Phasing Innovative Resilience Projects
Four expert panelists from funding agencies and the private and public sectors discussed the
implementation of resilience projects from soliciting funding to breaking ground.

ST. PETERSBURG COUNCIL
MEMBER BRANDI GABBARD
TBRPC 2022 Chair

SEAN SULLIVAN
TBRPC Executive Director

MAYOR ALAN JOHNSON
City of St. Pete Beach

MAYOR JANE CASTOR
City of Tampa

MAYOR DAN SARACKI
City of Oldsmar
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Approach
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Team Composition
Living With Water
The Resilient Ready team was composed of designers, engineers, and technical specialists
from around Tampa Bay and around the globe. Many of them had worked together before: since
the aftermath of Hurricane Katrina, New Orleans-based Waggonner & Ball has led integrated
planning processes called Dutch Dialogues®, also known as Living With Water®, with a network
of Dutch and American collaborators. These relationships and experiences, with the addition of
selected regional expertise in planning, engineering, and ecology, guided all aspects of Resilient
Ready Tampa Bay.
Design-led processes pay off: Living With Water efforts have resulted in over $400 million in
Federal grants across the country since 2016 and have informed other resilience programs, from
Rebuild by Design to the National Disaster Resilience Competition. A primary goal of Living With
Water is to share knowledge and build local capacity for implementation, however charrette
teams can play a role developing projects through design and construction.

Dutch Water Experience
Resilient Ready embraced the participation of the Netherlands Government and a team of
multi-disciplinary experts from the Netherlands. With 60 percent of its population living
below sea level, the Netherlands has centuries of experience in living with water resulting in
innovative, integrated and inclusive solutions to safeguard people, property, and its economy.
The Dutch participants welcomed the opportunity to share their knowledge and expertise as to
their comprehensive and collaborative approach, while working together with local experts on
recommendations for addressing flood risks in the Tampa Bay area.
The Dutch have a long-ingrained predisposition to collaboration, as working together with
stakeholders tends to strengthen the local and contextualized adaptation solutions, resulting in
a positive effect on their resilience and sustainability.

NEW PAGE, SHARED HISTORY
The Resilient Ready consultant team, led by Waggonner & Ball, drew upon a network of past and first-time collaborators.
DUTCH DIALOGUES AND LIVING WITH WATER ARE REGISTERED TRADEMARKS OF WAGGONNER & BALL.

APPRO ACH
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Design-Driven, Science-Based
Layered Planning Approach
Resilience strategies must do more than mitigate risk: they are opportunities to further other
goals and community priorities. Resilience is also a layered practice, where ground, water,
infrastructure, and inhabitation are one integrated whole. A first priority is to understand how
systems interact. As the true foundation, soils and water are the basis for planning and designing
infrastructure and networks, which then shape culture and inhabitation patterns, from urban
to rural. Human intervention and policy change the shape of the land and the flow of water and
nutrients across the landscape. These interactions create a complex, delicate balance; it is
critical to understand and coordinate these systems and rely on nature for future stability.

Guiding Principles
•

Safety first. The principle of risk avoidance and
management compounds in benefit through every
decision.

•

No regrets. Look for ways to reduce
interdependencies to unlock visionary but practical
transformation.

•

Collaboration is key. A charrette approach is
integrated, comprehensive, and all-scales and brings
disciplines, departments, and communities together.

•

Work from the ground up. A layered planning
approach begins with land, water, soils and
biodiversity. The underlying physical characteristics
of a place guide development of infrastructure and
inform patterns of inhabitation.

•

Develop a common language together. The
understanding of risks, challenges and opportunities
among all stakeholders is critically important.
Shared language helps enhance communication and
inclusivity to collaboratively accomplish shared goals.

•

Make ideas visible. Effective visualization of
challenges and opportunities allows communities to
envision new futures. Seeing is believing.

•

Connect scales to find the right scale. From
individuals to regions, understanding connections
across scales reveals opportunities and leads to
solutions fit for place.

•

Design, plan and build with nature. Ecology and
economy are interconnected. Our future on the
Gulf Coast depends on a healthy, productive natural
environment.

I N H A B I TAT I O N
People
Structures
Culture & History

INFRASTRUCTURE
Stormwater
Transportation
Energy

GROUND
Soil
Water
Biodiversity

GROUNDED DECISIONS
Planning begins with the
fundamentals of land and
water, and how they
inform all systems and
layers of life above.
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Stakeholder Engagement
Resilient Ready focused on providing technical assistance for local government departmental
leadership and staff. The program provided exposure to the design charrette methodology for
in order to facilitate wider adoption of the practice for internal project development and public
co-creation of resilience projects. In addition to engaging the process, the products from
Resilient Ready charrettes can serve as useful resources for future structured public dialogue
and engagement.

Implementation Pathways
When properly executed, the charrette initiates a cascade of activity and can sustain a project
through years of design, procurement, and construction. The design team must understand local
social dynamics, individual personalities, and unique aptitudes in advance in order to structure
effective collaborations and lay the groundwork for coalitions of implementation support.
Resilient Ready provided new opportunities for interdepartmental collaboration to develop
integrated project concepts. Next steps toward funding and construction will require ongoing
committments to the cooperative spirit of the charrettes, including:
•

Identification of project champion(s)

•

Pursuit of funding applications or allocations

•

Initiation of ongoing community engagement to confirm project goals & parameters

•

Development of design & engineering Requests for Proposals (RFPs)

•

Oversight of permitting, construction & implementation

•

Development of interdepartmental operation & maintenance plans

J U S T I C E 4 0 I N I T I AT I V E
The Federal Government has made it a goal that 40
percent of the overall benefits of certain Federal
investments flow to disadvantaged frontline
communities that are marginalized, underserved, and
overburdened by pollution. Funding proposals that
serve these communities will not only become more
competitive; they will work to correct longstanding
inequities in infrastructure investment.
Qualifying Federal investment categories:
• Climate change
• Clean energy and energy efficiency
• Clean transit
• Affordable and sustainable housing
• Training and workforce development
COMMUNITY DIALOGUE
Public conversations about infrastructure in North Tampa were held
in parallel to Resilient Ready by the City of Tampa, Applied Sciences,
and ULI Tampa. The effort begins a conversation with residents who
have not been engaged historically in planning processes.

• Remediation and reduction of legacy pollution
• Critical clean water and wastewater infrastructure
www.whitehouse.gov/environmentaljustice/justice40

Regional
Resilience
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Regional Risks & Vulnerabilities
Forces of Water
Water comes from all directions in the Tampa Bay region: from sea and sky, surface, and
spring. The region experiences intense precipitation events and coastal areas face a
compound risk from rain, storm surge, and tides, all exacerbated by climate change and sea
level rise. Complex hydrogeology factors cause sinkholes and the presence of thin, shallow
aquifers have important consequences for groundwater, salinity, and drinking water supplies.

M A X I M U M S TO R M S U R G E R I S K
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NOAA DESIGN RAINFALL EVENTS

Precipitation intensity varies throughout the Tampa Bay region.
A “25-year” storm is one with a probability of occuring once every 25
years, and “24 hour” rainfall indicates the amount of rain over that
length of time. Even for “24 hour” storms, most rainfall typically
occurs within a short time. Statistical rainfall amounts provide
design targets for stormwater systems: typical drainage
infrastructure is designed for a 10- or 25-year level of service.

REGIONAL RESILIENCE
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Reading the Landscape
Surface & Subsurface Interaction
While much of the Tampa Bay region is well above sea level, a benefit compared to other coastal
regions, the flat topography creates widespread flood risk. Instead of flowing away through
streams and rivers, surface water often interacts with shallow aquifers. This drainage pattern
results in a patchwork of bowl-like watersheds and slow-moving sheet flows. Flood risk often
arises from subtle changes in land surface elevation difficult to perceive from the ground.

L A N D E L E VAT I O N
LIMESTONE LANDSCAPE
Much of the Tampa Bay
region sits on porous
limestone, providing areas
of stable high ground as
well as potential for unique
water risks.

L EGE ND
Land Surface Elevation
USGS 2004 - 2017
120 ft
110 ft
100 ft
90 ft
80 ft
70 ft
60 ft
50 ft
40 ft
30 ft
20 ft
10 ft
0 ft

Watersheds
County Boundary
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Floodplain Analysis
The Federal Emergency Management Authority (FEMA) Digital Flood Insurance Rate Maps reveal
how the geology and land surface elevation affects flood risk. The blue speckled pattern shows
local depressions in the inland karst landscape while the blue around rivers and the coastline
reflect riverine and flood risk from storm surge. In the flat, coastal landscape of the Tampa Bay
region, flood risk can exist almost anywhere, and development in floodplains is widespread.
In some cases, development even creates or widens floodplains by constricting water flows.

FEMA 100-YEAR FLOODPL AINS
ONE COLOR,
MANY MEANINGS
FEMA maps floodplains
according to elevation,
frequency and velocity of
past flood events. Sources
and impacts of floods can
take many different forms.

L EGEND
FEMA 100 Year
Floodplain
County Boundary

REGIONAL RESILIENCE
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Water, People, Public Land
All floodplains are not created equal: some form naturally from storm surge, tides, or seasonal
rainfall, and others develop behind human-made constrictions like bridges. They occur at almost
all land surface elevations and interact with human populations and land uses in different ways.
A distribution analysis of floodplain area, population, and public property can highlight problem
areas and indicate potential solutions to flooding.

FLOODPLAIN DISTRIBUTION

*Analyses for all counties within the Tampa Bay Region are
available in the Resilient Ready Regional Atlas (see Appendix).

Hillsborough County*

Sources: Population estimate based on 2019 ACS Census data; location & elevation
based on ESRI Land Cover, USFWS wetlands inventory and USGS National Elevation Map.

HILLSBOROUGH COUNTY

Land Area Relative to Elevation and Floodplains

Population Relative to Elevation and Floodplains

150 ft

Cumulative Distribution of Land Surface Elevation
% In the FEMA 100 Year Floodplain per 1 ft Interval

Population per 1 foot interval
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Landscape Typologies
Shared Characteristics
The development of landscape typologies, or areas defined by the interrelation of land use,
water, geology, ecology, and infrastructure, can help structure projects and quickly arrive at
practical, innovative design solutions. Project types may correlate with similar landscape types
across the region, inflected by a site’s unique culture and constraints. Landscape typologies can
also tie policies to the physical land to underlie resilient adaptation over time.
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Inland Basin
In Florida’s flat topography, slight depressions
are typical throughout the landscape.
Commonly known as “closed basins,” these
areas are prone to flooding since they don’t
have an overland escape route for stormwater.
In major rainfalls, closed basins fill up like a
bathtub, flooding the lowest areas first and
eventually the entire basin. Sinks, created when
water dissolves the karst bedrock, serve as the
primary drainage outlet for closed basins,
allowing stormwater to slowly flow directly into
the shallow aquifer. These types of landscapes
are very susceptible to hazardous flooding,
exacerbated by high volumes of runoff from
widespread paving and suburban development.
Inland basins often rely on pumped drainage in
additional to natural infiltration, but pipes and
pumps face limits of capacity and cost.

INLAND BASIN: NORTH TAMPA CLOSED BASIN
Suburban development and constructed detention ponds
characterize the landscape. (Photo: Google Earth)

Estuary / Bayfront
These protected coastal environments are
formed by low-energy water movement.
For this reason, their edges have wide, shallow
gradients and include tidal flats, areas of sea
grass, mangroves, marshes, and oyster beds.
As wetlands, these landscape types are critical
for habitat, water quality and wildlife and they
help to dissipate storm surge, protect inland
and upland areas from infrequent storm events
and reduce erosion at the coast. Their flatness
leads to frequent drainage issues where tides
and runoff combine as compound flooding,
especially as rising sea levels stress fixed
infrastructure.

ESTUARY / BAYFRONT: R.E. OLDS PARK
In flat estuary landscapes, small changes in water level can
create wide impacts for flooding, groundwater movement, and
habitat migration.

Barrier Island
Coastal barrier islands are the remnants of
shifting sands and historic environmental
process. Found just offshore from the primary
land mass, they have been built up over time
and protect and shelter coastal ecologies.
Barrier islands usually have ridges formed by
layers of sand pushed up from the sea. The dune
is the highest and most prominent part of the
island located on the Gulf side. Topography—

BARRIER ISLAND: PASS-A-GRILLE
Barrier islands protect the mainland and are always on the move,
even if they appear fixed in place today.

Landscape typologies are areas
defined by similarities in land
use, water, geology, ecology,
and infrastructure.
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— generally slopes away, eventually falling to
the lowest elevations on the other side of the
island near calmer waters.
Barrier islands have become highly valued for
their beaches and real estate. However, that
value is in jeopardy as sea levels rise and major
infrastructure functions are put at risk.
Especially on the lee, or land, side, roadways
and sea walls are vulnerable to tidal and storm
surges, and residents are deal with saltwater
flooding from increasingly frequent sunny day
high tides. In an attempt to secure islands’
value, capital projects continue to address the
shifting and changing nature of island
topography and life. Sea walls and roads are
being raised, drainage infrastructure adapted
and beaches renourished. But for how long,
and at what price, can barrier island
communities sustain the same approach?

CYPRESS DOME DETENTION BASIN
North Tampa terrestrial freshwater ecosystem

Regional Precedents
Local natural landscapes demonstrate the
value and beauty of nature-based approaches
for every landscape type. Natural preserves
around the region provide a window onto
the type of plants and animals that would
reassert themselves in the absence of human
development. Inland, Cypress domes, or
pockets of freshwater wetlands, absorb and
filter stormwater runoff without pipes or
pumps. Detention basins can double as park
spaces. At the coast, living shorelines modeled
on natural landscapes grow and strengthen
over time and never need to be replaced; by
contrast, seawalls are expensive to build and
maintain and rarely last more than 30 years.

Local natural landscapes
demonstrate the value
and beauty of naturebased approaches.

NEW RAISED HOME
Pass-a-Grille in St. Pete Beach

MANGROVE BUFFERS
Wheedon Island Preserve in North St. Petersburg

COASTAL DUNE BARRIERS
Pass-a-Grille in St. Pete Beach

REGIONAL RESILIENCE

Regional Resilience Strategies
Defend & Adapt
Faced with sea level rise and climate change, flood-prone stakeholders face two choices: attempt to
Defend what is dry today or begin toAdapt to a wetter future. Both approaches are likely to be pursued
in some combination in most places depending on a range of variables, from cost to cultural value.
Defend strategies include hard infrastructure, such as pumps, gates, and walls. Adapt strategies tend to
be passive and greener, including living systems, natural wave energy reduction, elevation, and
relocation.
Defend strategies diminish in effectiveness--and increasingly risk failure--as water continues to rise.
Critical thresholds, such as a catastrophic storm surge or flood, can spur a shift in approach. Where
Defend strategies are determined to be worthwhile, how can they be developed in tandem with naturebased components and systems and anticipate the need for future retrofits?

RESILIENCE TRACKS
Near Term

Long Term

DEFEND
ADAPT
DECISION POINTS
The benefit/cost equation and overall effectiveness of resilience investments will shfit toward adaptive
measures in the long term. Every jurisdiction can work to establish its own set of milestones, tipping
points, and timelines.

O P P O R T U N I T I E S & O B S TA C L E S

LIVING WITH WATER
The first inhabitants of the Tampa
Region structured their cultures around
resilient structures, such as the
Tocobaga Mound in Safety Harbor and
can inspire adaptation strategies today.

NEED FOR AGENCY ADAPTATION
Well-intentioned regulatory processes
to protect habitat and environmental
quality can paradoxically become
constraints for new habitat creation
and migration due to climate change.

VALUE OF HISTORY
The oldest developed areas of modern Tampa
Bay are rarely more than 150 years old but
anchor the identity of beloved places. The value
of spatial character and quality of life must be
factored into adaptation calculations: how
much is history worth?
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Resilience Menu
Methodology
Each of the three project sites were evaluated for a conceptual-level study of cost. To do so, primary
components were broken out, tallied, and associated with industry standard pricing. The analysis
included demolition and removal of existing features, new infrastructure, furnishings, pavements,
plantings, lighting and earth moving. In some cases, an allowance was made for special site elements.

Site Specificity
Each project was different in its final output. For example, the inland site, at the North Tampa Closed
Basin, includes an aggregated cost as if it were to be completed as a singular project. The Oldsmar
site is separated into multiple projects, which could be accomplished individually or in tandem.
The Pass-a-Grille design is much more complex; there are a few components that can be considered
individual projects and that could be implemented in the near term. However, it is expected that other
aspects of the design will only come to fruition once future sea levels cause insurmountable issues to
infrastructure, or if a hurricane event causes a dramatic change in course of action.
For all projects, it must be recognized that a technical level of site conditions, construction
techniques and engineering requirements was not included. Costs shown should be used as a
reference, with further due diligence required to understand community needs and expectations,
capacity for implementation and maintenance, and a deeper vetting of reference project costs.

A D A P T S T R AT E G I E S
Wetland Shelves
Bioswales & Rain Gardens
Home Raising
Detention Ponds
Stormwater Storage Streets
Living Shorelines
Stormwater Park
Dune Restoration
Beach Nourishment

$
$
$
$$
$$
$$
$$$
$$$
$$$

D E F E N D S T R AT E G I E S
Tide Gates & Baffle Boxes
Small Berm
Small Pumps Station (<20 cfs)
Medium Pump Station (20-200 cfs)

$
$$$
$$$
$$$$

S T U D Y A R E A V I S I O N S ( A G G R E G AT E )
North Tampa Closed Basin $$$
Pass-a-Grille $$$$
Oldsmar $$$

Order-of-Magnitude
Construction Costs*

$

<$1
MILLION

$$

$1-5
MILLION

$$$

$5-10
MILLION

$$$$

>$10
MILLION

*Note: Costs of strategies depends on
many factors. Order-of-magnitude
ranges are given as an initial reference
point based on the consultant team’s
research and recent experience with
similar features in the Tampa region and
U.S. Gulf and East Coasts.

North Tampa
Closed Basin

INL AND
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Site Context
The North Tampa Closed Basin (NTCB) is a
representative inland landscape type in the
Tampa Bay region characterized by sink holes,
a shallow groundwater aquifer, and suburban
single-family slab-on-grade development.
The NTCB is a geographic feature, not a
neighborhood itself, and is located between
the University Square and Sulphur Springs
neighborhood association boundaries. A large
proportion of residents are renters and much
of the community qualifies as low to moderate
income (LMI). In the shadow of Busch Gardens,
the neighborhood’s primary recreation outlet
is David E. West Park, but sidewalks and safe
street crossings are lacking.
The NTCB is an approximately 400-acre
self-contained urban watershed with four
existing interconnected detention ponds that
ultimately drain into a sink hole near 99th Ave

and Mary Ave. The sink hole slowly infiltrates
water into the Sulphur Springs springshed,
which enters the Hillsborough River near
Nebraska Avenue approximately 1.5 miles
away. Rainfall runoff accumulates in the basin
faster than it drains through the sinkhole,
resulting in significant flooding and repetitive
losses for the area’s homeowners and renters.
The City of Tampa has conducted a
stormwater drainage study and completed
voluntary property buyouts in the lowest
parts of the neighborhood. The stormwater
department developed a proposal to convert
the buyout lots into stormwater detention
basins (new ponds) connected by equalizing
pipes underground. A conceptual proposal
to add a pump station with discharge to the
Hillsborough River was deemed infeasible.

Inland Tampa Bay is made up of lakes and low-lying
sink holes, sometimes connected on the surface
but always connected underground.

North Tampa
Closed Basin
Buyout
Properties

L EGEND
Land Surface Elevation
USGS 2004 - 2017
120 ft
110 ft
100 ft
90 ft
80 ft
70 ft
60 ft
50 ft
40 ft
30 ft
20 ft
10 ft
0 ft

Watersheds

NORTH TAMPA CLOSED BASIN

DAVID E. WEST PARK DETENTION POND OUTLET

MARY SINK NEAR 99th AVE AND MARY AVE

ELMER POND AT 99TH AVE

BUYOUT PROPERTIES AT 99TH AVE & 21ST ST

DAVID E. WEST PARK
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Risk & Vulnerabilities
Rainfall flooding is the primary vulnerability in NTCB, and it is not currently or projected to be
impacted by storm surge, tidal or compound flooding. The lowest parts of the basin are over 20
feet above sea level The City drainage study uses a five year design storm, a relatively low
standard that indicates the magnitude of the flooding challenge: larger storms, such as 10 or
25-year design storms commonly used elsewhere in the region, will continue to overwhelm the
drainage system. Mary Sink and others in the area have clogged in the past due to debris and
sediment, and may do so again in the future.
Water quality challenges and high nutrient levels continue to affect the Sulphur Springs
springshed, fed by NTCB, Curiosity Creek, Blue Sink, and Orchid Sink. The NTCB contains an
extensive mature live oak canopy, but urban heat impacts are widely felt. Key streets and public
areas suffer from lack of shade. Residents report that the area’s unusual street grid is
dangerous for cars and children playing outside, especially along curving 99th Ave.

FEMA 100 YEAR
FLOODPLAIN
Rainfall flood risk
concentrates around
the lowest part of the
neighborhood,
evidenced by existing
detention ponds.

Mary Sink

40 ft
38 ft
36 ft
34 ft
32 ft
30 ft
28 ft
26 ft
24 ft

LEGEND

Land Surface
Elevation

40 ft
38 ft
36 ft
34 ft
32 ft
30 ft
28 ft
26 ft
24 ft
40 ft

USGS 2004 - 2017
30 ft

L EGEND

LEGEND

Land Surface
Elevation

40 ft

USGS 2004 - 2017
30 ft
24 ft

Project Locations
Project Parcels
Watersheds
Boundary
perMunicipal
100 Years)

Catastrophic Storms 12 inches over 24 hours24 ft(Once
Major Storms 5.5 inches over 24 hours (1 or 2 per Decade)
Catastrophic
Storms
inchesover
over24
24hours
hours(Once
(Onceevery
per 100
Years)
Annual Storms
4.512inches
year
or 2)
Major Storms 5.5 inches over 24 hours (1 or 2 per Decade)
Annual Storms 4.5 inches over 24 hours (Once every year or two)
100 Year Event ≈29.5 ft
5 Year Event ≈27.5 ft

≈27 ft Surrounding Neighborhood

100
Year
Event
≈29.5
ft
2.33
Year
Event
≈26 ft
5 Year Event ≈27.5 ft

≈27 ft Surrounding Neighborhood

Detention
Basin
Level
2.33
Year Event
≈26Water
ft
≈22 ft
Detention Basin Water Level
≈22 ft

Drainage Path

Drainage Path
Bottom of Sink ≈10 ft

Bottom of Sink ≈10 ft

Project Parcels
Watersheds
Municipal Boundary
FEMA 100 Year Floodplain
Pipes
Above Ground Drainage

CRITICAL WATER
DATUMS
Flooding occurs when
rainfall runoff volume
exceeds the infiltration
capacity of the sink. In
the more extreme
events, like the 5 and 100
year ones, water levels
exceed the banks of the
detention basin and
flood the surrounding
neighborhood.

FEMA 100 Year Flo
Pipes
Above Ground Dra

NORTH TAMPA CLOSED BASIN

Water Assignment
The closed basin is a shallow topographic bowl.
Every drop of rainfall in the 400 acre watershed
not absorbed by the ground must flow to Mary
Sink where it slowly drains into the shallow
aquifer. Given this substantial bottleneck in the
drainage system, the need to store excess
stormwater throughout the basin is paramount.

Water Storage Target
10 Year 24 Hour Runoff
78 Acre - ft
Cisterns at 20% of
Residential Parcels

Storage Under 20%
of Streets

3

80

70

37

60

50
Possible
Additional Basins
Existing Basins

2
2

40

Expanded Stormwater
Storage System

13

30

Public Works Additional
Proposed Detension Basins

9

20

Existing
Detention Basins

15

Watershed Wide
Project Site

Acre - ft

The current 10 year/24 hour rain event
generates around 80 acre-ft of stormwater
runoff in the closed basin. The existing
detention pond system can store approximately
20% of that. The additional detention ponds
proposed prior to this project by the Department
of Public Works increases that storage capacity
by around 60%. By further expanding and
connecting the new detention ponds into a
larger stormwater system, the storage capacity
is increased even further. That maximal scenario
for the existing and new detention ponds would
store around half of the runoff generated in the
10-year storm. To capture all runoff, additional
storage space must be found throughout the
drainage watershed: under streets, at the parcel
scale, and by creating additional detention
ponds elsewhere.
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0
WATER STORAGE POTENTIAL
In order to mitigate flooding from a 10-year storm, runoff
storage strategies needs to be considered beyond the
buyout properties to include the full NTCB drainage area.

STORMWATER
PLANNING
The City of Tampa
Stormwater
Engineering Division
created a plan
detention ponds on
buyout properties to
mitigate flooding from
a 5-year rainfall event.

34

R E S I L I E N T R E A D Y TA M P A B AY

Precedent
Landscapes
Craterous sinks and shallow basins dot the
surrounding landscape. The ecology shifts
with subtle changes in elevation, and water
levels fluctuate with the seasons. Dense
wetland grasses give way to Oak canopies
with a Saw Palm under-stories in this
swampy terrain.

FLYNN LAKE IN THE VIOLET CURRY PRESERVE

DETENTION POND EDGE ALONG DALE MABRY HIGHWAY

BOARDWALK AT AL LOPEZ PARK

OAK CANOPY IN LETTUCE LAKE PARK

DOCK AT DETENTION POND IN AL LOPEZ PARK

NORTH TAMPA CLOSED BASIN
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Resilience Opportunities
The NTCB presents an opportunity to make additional space for stormwater storage, develop
neighborhood recreational amenities and improve safety and accessibility. The NTCB
stormwater detention strategy can prioritize naturalized edges for bank stability, improved
habitat, improved water quality, and ultimately a more resilient and healthier environment.
Social resilience can also be improved through the NTCB project over the long term. As a
neighborhood of renters without a neighborhood organization, the project can be used to
create a new sense of place—and shared ownership—for residents to come together and build
social capital. Participatory planning and further engagement will strengthen these ties.
The area presents an opportunity to demonstrate interdepartmental collaboration between
Stormwater Engineering, Parks & Recreation, Transportation, and Community Engagement to
address a multifaceted neighborhood challenge.

N 30th St

N 22nd St

COPEL AND
PARK

Railroad

I-275
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REGIONAL RECREATION
Stormwater detention
areas in the Closed
Basin can become part
of a larger regional park
network connected to
Tampa’s Green Spine.
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Concept Plan
Currently the closed basin has a patchwork of detention ponds--single purpose infrastructural spaces-disconnected from the surrounding neighborhood. The vision for this project is to transforming the
existing detention ponds into an interconnected stormwater park system. This stormwater park utilizes
the street right-of-way, detention ponds, and the sink itself to improve stormwater storage capacity,
water quality, and recreation for the surrounding neighborhood.

N O R T H TA M P A C L O S E D B A S I N C O N C E P T S
Parcel Scale
Stormwater Storage

Store Water on the
High Ground

Detention Basins
become Park System

Sink

Drains to the Hillsborough River
through Sulphur Springs

STORE WATER
WHERE IT FALLS
In addition to making space for
water where it floods, storing
water and building green
infrastructure on the surrounding
higher ground helps slow water
where it falls before it floods
homes and cars.
By following the drainage network
outward from the sink, additional
opportunities for runoff capture,
shade, ecological improvement,
and neighborhood identity can be
found across the urban
watershed.

Parcel & street storage on
higher ground
Detention Parks

99th Ave Repurposed
Mary Sink

NORTH TAMPA CLOSED BASIN
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Water System
The current Department of Public Works plan proposes to create additional
detention ponds in the NTCB buyout parcels. The new stormwater park system
would build on the DPW plan by expanding and connecting the ponds into a
combined stormwater management and park space. The ponds become
interconnected though a series of weirs and culverts, maximizing storage and
slowing the flow of water into the sink. In addition to the storage in the ponds,
stormwater is stored under the street grid through bioswale bump-outs, pervious
parking lanes, and subsurface stormwater vaults.
Infrastructural features can also provide experiential opportunities. The weirs
can be paired with boardwalks to create spatial moments throughout the park
where people can watch water cascade over the weir. The bioswale bump outs
can include tree plantings to create shade and increase the pedestrian
friendliness of roadways along the park.

WAT E R S Y S T E M

D AV I D E .
WEST PARK

MARY
SINK

2 2 ND S T

ELMER
POND

Stormwater
Detention Pond
Weir
Aquifer Connection

Store water where it falls and take advantage
of natural landscape function to mitigate
floods before they form.
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Alternative Weir Designs*
Weir overflow dissipates water slowly, allowing more time for filtration and maximizing storage
volume in each pond.

2 2 ND S T

Piano Key Weir

9 9 T H AV E

*Conceptual illustrations require additional design, engineering & cost estimation.

NORTH TAMPA CLOSED BASIN
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Ecology
New edge conditions create the ecology of the stormwater park. By re-grading the edges to
create wetland shelves and sediment forebays, space is created for flora and fauna and water
quality improves. The slower flow created by the weir system gives the wetland edges more time
to absorb excess nutrients and pollutants from the runoff as well.
Creating space for ecology also creates space for people. Wetland tree plantings create shade along
the water and bolster the existing tree canopy of the neighborhood. Re-graded edges create more
space for wetlands and allow fences to be taken down and let people get closer to the water.

ECOLOGY
D AV I D E .
WEST PARK

2 2 ND S T

ELMER
POND
Drain
Upland
Wetland Planting
Tree Canopy
Inflow Area
Open Water

Backyard Rain Gardens

New Wetland Shelves
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Connections and Open Space
New streetscapes stitch the detention basins into a seamless open space. 99th street serves as
the central spine spanning from David E West Park to Elmer Pond. Pathways around the water’s
edge form multiple loops spurring from the central spine. Additionally, a meandering boardwalk
stitches the water bodies together and connects the surrounding neighborhood.

CONNECTIONS & OPEN SPACE

D AV I D E .
WEST PARK

2 2 ND S T

ELMER
POND
Sidewalk
Boardwalk
Point of Interest
Park Entrance

Sediment Drop at
Outfalls
New Trees

NORTH TAMPA CLOSED BASIN

New Promenade & Street Planting

Littoral Shelf Plantings

New Ponds
and Swales

Boardwalks
& Bridges
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Vision
Through streetscaping, plantings, boardwalks, and a system of weirs and culverts, the disparate
detention ponds transform into an interconnected stormwater park. The park aims to enhance
the stormwater storage volume the water quality and the recreational opportunities for the
whole watershed.

VISION PLAN
Bioswales treat runoff before
entering the detention pond

New Streetscapes along 99th street
connect the detention features

MARY
SINK
ELMER
POND

Legend
Wetlands Grasses
Wetlands Trees
Upland Planting
Street Trees
Boardwalk

2 2 ND S T

NORTH TAMPA CLOSED BASIN

Boardwalk meanders through the
stormwater park system

9 9 T H AV E

D AV I D E
WEST PARK

9 7 T H AV E

The interconnected ponds and
streetscapes create a new park system.
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Design Components
•

Renovation to the 99th Avenue corridor, from the David E. West Park entrance at the east to
the five-way intersection at Elmer Street and Club Lane at the west. This will include
improved roadway conditions that create a pedestrian environment and continuous
connection between park/pond sites. Re-alignment and material changes at the 22nd Street
crossing will also function to create added safety. Street trees will be planted where
possible to unify the corridor and to provide shade.

•

Modification to three existing ponds, and the creation three new ponds. Pipes and culverts
will be added as required for connectivity between water bodies. The majority of pond edges
will be shallow sloped with either native or riparian planting. In some instances there will be
walls or rip rap shoreline stabilization.

•

A series of walking trails that loops in and around the pond sites.

•

Boardwalk system to engage the edges of the pond. This network of walkways will connect
to other pathways and provide walking circuits at different lengths.

•

Three platform overlooks that provide community space at the waters edge.

•

Other plantings, in and around the sites, will mostly be comprised of low-water turf and
trees.

•

Furnishings, signage and pedestrian scale lighting will help to unify the corridor, to make
it feel as though it is a single park district. This will also provide added safety and will be
informative about the habitats and wildlife within the project space.

•

Some streets may need to include ditching with culverts, depending on further drainage
design.

•

Ensure that the plans include large native trees (live oaks, red maples, and pine), as these will
provide shade which helps to keep non-native vegetation from getting a foothold, in addition
to the benefits of lower temperatures and improving the aesthetics of an area.

•

Other optional design strategies may include further property buyouts, burying of power
lines, roadway modifications, and potential need for pipes and pumps to alleviate flooding
(dependant upon future stormwater modeling).

NORTH TAMPA CLOSED BASIN
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Costs
The NTCB was evaluated for a conceptual-level study of cost. Primary components were broken out, tallied,
and associated with industry standard pricing. The analysis included demolition and removal of existing
features, new infrastructure, furnishings, pavements, plantings, lighting and earth moving. In some cases, an
allowance was made for special site elements.
A detailed analysis of site conditions, construction techniques and engineering requirements was not
included. Costs shown should be used as a reference, with further due diligence required to understand
community needs and expectations, capacity for implementation and maintenance, and a deeper vetting of
reference project costs.

COMPONENTS
Prep

Millling and Resurfacing
Tree Removal
Clearing and Grubbing
Excavation

Infrastructure

Pipes/Culverts
Lighting and Irrigation

Hardscape

Concrete Walls
Roadway Pavement
Sidewalks
Informal Paths
Intersection
Rip Rap

Planting

Trees
Littoral Shelf Planting
Sod

Structures

Wood Boardwalk
Shade/Pavilion
Viewing Platform

Furnishing

Waste Receptacles
Benches
Tables and Chairs
Signage

Lighting

Traffic Lighting
Pedestrian Lighting

UNITS
SY
EA
AC
CY

5,900
20
18
41,500

$37
$2,000
$17,000
$15

LF
LS

300
1

$250
$200,000

LF
SY
LF
LF
EA
CF

1,750
5,900
7,637
1,200
2
28,584

$190
$33
$30
$15
$50,000
$15

EA
SF
SF

250
190,645
78,107

$1,500
$1.2
$0.35

LF
EA
EA

1,875
3
3

$500
$260,000
$80,000

EA
EA
EA
LS

15
10
8
1

$700
$3,000
$4,000
$50,000

EA
EA

10
30

$25,000
$5,000

Materials Subtotal
Contingency & Soft Cost
General Conditions
Design Contingency
Construction Contingency
General Contracting Services

Conceptual Cost Estimate
Options Total
Repair Sink
Bury Power Lines
Future Voluntary Property Buyouts

UNIT COST TOTAL COST

8%
15%
8%
15%

LS
LF
EA

1
3,000
5

$60,000
$200
$150,000

$1,186,800
$218,300
$40,000
$306,000
$622,500

$275,000
$75,000
$200,000

$1,303,070
$332,500
$194,700
$229,110
$18,000
$100,000
$428,760

$631,111
$375,000
$228,774
$27,337

$1,957,500
$937,500
$780,000
$240,000

$122,500
$10,500
$30,000
$32,000
$50,000

$400,000
$250,000
$150,000

$5,875,981
$2,702,951
$470,079
$881,397
$470,079
$881,397

$8,578,933
$1,410,000
$60,000
$600,000
$750,000

NOTES
All costs and unit costs are
estimates as of the date of
this report. Conceptual
cost estimate does not
include highly customized
water control structures.
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R.E. Olds Park /
Oldsmar

ESTUARY /
B AY F R O N T
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Site Context
Originally submitted as R.E. Olds Park, the site for Resilient Ready has been expanded to include the urban drainage
watershed connected to the park (approximately 300 acres. Oldsmar itself is one of the oldest planned developments
around Old Tampa Bay and is representative of low-lying development and estuarine conditions in the region. Publiclyaccessible bayfront is relatively rare in highly privatized Tampa Bay, so R.E. Olds Park presents a unique opportunity to
address a confluence of challenges through public investment at the water’s edge.
Oldsmar was originally planned as a community for workers near the first Oldsmobile factory around the turn of the
20th century. Today this historic legacy is most evident in R.E. Olds Park on the waterfront and the unusually wide
residential boulevards and curving streets south of Tampa Road. St. Petersburg Drive was the historic route around
the bay and remains home to City Hall and other public amenities. Many of the smaller streets are dead ends with small
gaps in the street grid, reducing traffic flows and creating a sense of privacy and intimacy. R.E. Olds Park also contains
two stormwater outfalls for this historic neighborhood, connected to a network of ditches, canals and culverts inland.
A mature urban canopy, primarily live oak, is present in the park and throughout the study area.
The site is primarily residential with a mix of slab-on-grade and elevated homes, but also contains Oldsmar Elementary
on Buckingham Ave and the town’s sewer treatment plant along Mobbly Bayou off Lafayette Blvd. Across Safety Harbor,
evidence of the region’s original inhabitants exists at Phillippe Park. The Tocobaga Temple Mound is over 40’ high and
represents one strategy for resilient inhabitation along the bay.

B AY WAT E R F L O W & Q U A L I T Y

I N L A N D & C O A S TA L R I S K S

Runoff

Oldsmar

Nutrient
Runoff

Old Tampa Bay
Constrictions Created
By Bridges

Tampa Bay
Storm Surge

Storm Surge

In Oldsmar inland runoff meets
with tide and storm surge to
create compound flood risk.

R.E. OLDS PARK / OLDSMAR

R.E. OLDS PARK WATERFRONT ON SAFETY HARBOR

TROPICAL STORM ETA FLOODING ON SHORE DRIVE

EXISTING STORMWATER CONVEYANCE IN
WIDE RIGHT-OF-WAY

STORMWATER OUTFALL IN R.E. OLDS PARK

DRAINAGE CANAL ON LAFAYETTE STREET
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St Petersburg Dr

R.E. OLDS
PARK
lvd
ette B
Lafay
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rk

Blv
d

St Petersburg Dr

Shore Dr

R.E. OLDS
PARK

LEGE ND
Project Locations
Watersheds
Municipal Boundary

FEMA 100 Year Floodplain
FEMA Coastal High Hazard Area
Pipes
Above Ground Drainage

Land Surface Elevation
USGS 2004 - 2017

10 ft

5 ft
1 ft (MHHW)
0 ft
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Risk & Vulnerabilities
The Oldsmar urban watershed south of Tampa Road is a shallow, sloping expanse that continues into Safety Harbor:
the land surface is generally less than 10 ft, and water depth less than 6 ft. In this environment, small changes in water
surface elevation can create wide impacts and, as such,` the area is subject to multiple water vulnerabilities. Oldsmar is
highly susceptible to storm surge and has a base flood elevation of 9 ft. Base flood elevation will need to rise to over 13 ft
by 2070 to keep up with sea level rise, and storm surge may still reach as far inland as Tampa Road. City officials have
advised that during past tropical storms, Mobbly Bayou allows storm surge to reach Oldsmar from the southeast, flowing
overland behind Bicentennial Park. King and even normal high tides frequently push floating debris into R.E. Olds Park,
creating a soggy rack line that interrupts activities in open areas. During extreme high tides, this line may reach as far as
Shore Drive. As the meeting point between tide and inland stormwater outfalls, the Oldsmar site is already affected by
compound flooding, and this risk will drive stormwater system development in coming decades. There are currently no
valves or gates on the two stormwater outfalls in the park, and high tide pushes water inland through residential ditches
and canals. In both a “defend” or “adapt“ scenario, more space will need to be found within the study area to store and
manage compound flood volumes.
Like the barrier island condition, at a certain point near-shore property values may no longer justify the increasing cost
of investments required to keep them dry all the time. There is risk of dramatic increases in insurance rates and declining
property values without a strategy to manage higher water levels. In addition, as sea level rises and groundwater
becomes more brackish, safeguarding fresh drinking water wells and managing landscape succession will add new
maintenance burdens to the public works and parks departments.
At the regional scale, water and habitat quality in the bay are growing concerns. The urbanization of critical mangrove
habitats along the water’s edge, and restriction of water circulation from large infrastructure like the Courtney Campbell
Causeway, threaten aquatic animal and plant life. Historically, species like mangroves and oysters provided natural
buffers from storm surge, and can become tools for future adaptive resilience.

CRITICAL WATER DATUMS

Long Term (≈50 Years)

13.2 ft

Near Term (≈20 Years)

11.2 ft

Base Flood Elevation

9 ft

Catastrophic Storms (Once per 100 Years)
King Tides (1 or 2 per Year)
Mean Higher High Water (Daily)
Catastrophic Storms (Once per 100 Years)
King Tides (1 or 2 per Year)
Mean Higher High Water (Daily)

Shore Dr at Park Blvd ≈7 ft
Long Term (≈50 Years) 5.6 ft
MHHW Long Term (≈50 Years) 4 ft
Near Term (≈20 Years) 3.6 ft
King Tide 2.4 ft
Near Term (≈20 Years) 2 ft
MHHW 0.78 ft
MLLW -1.48 ft

Shore Dr at Pine Ave ≈3.5 ft
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Resilience Opportunities
With wide public rights of way and a central waterfront park, Oldsmar presents an opportunity to
leverage available space and demonstrate a nature-based approach water risk management.
The incremental elevation of key transportation corridors like Shore Drive and St. Petersburg Drive
can serve as speed bumps for storm surge. R.E. Olds Park itself can also play a role in mitigating
storm surge energy, taking inspiration from original mound-building cultures to raise areas that
support cultural programs. Mangrove can fill in-between elevated spaces as part of a series of
coastal lines of defense that also improve water quality in Safety Harbor and provide habitat.
In this scenario, still-water levels from storm surge are easier to manage through building and
infrastructure elevation. Increases in stormwater storage capacity within streets, medians, and
upland sites, like Oldsmar Elementary and new development around City Hall, can build on the
stormwater drainage network and add opportunities for connectivity and access. At the policy
level, resilience may grow through new tools aimed at transforming the lowest-lying ground over
time. Rolling easements tied to sea level or right of first refusal agreements with homeowners,
among others, may provide equitable, predictable pathways for sustainable change.
By weaving together natural landscape processes and green infrastructure with new investments
in parks, streets, canals, and homes, bayfront communities like Oldsmar can create self-sustaining
forms of resilience that grow and adapt over time.

C O A S T L I N E B E C O M E S A C O A S TA L Z O N E
KEY PROGRAMS ARE ELEVATED,
WHILE WATER AND HABITAT ARE
ALLOWED TO FLOW IN AND AROUND.

Land side

Park programs

Old Tampa Bay

R.E. OLDS PARK / OLDSMAR

Precedent Landscapes
Mangrove forests, Tocobaga Mounds, and patches of sandy beach-front formed the historic
landscape surrounding Oldsmar. The landscape of the past holds clues for strategies of the future,
informing how the land can be adapted elevated cultivated and preserved to mitigate flood risk.

TOCOBAGA TEMPLE MOUND IN PHILLIPE PARK

MOBBLY BAYOU BEACH

MANGROVES IN THE WEEDON ISLAND PRESERVE

SAFETY HARBOR NATURE BOARDWALK

SAFETY HARBOR WATERFRONT
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Defend & Adapt
With surge and tidal flood risk coming from multiple water bodies and a discontinuous public waterfront, Oldsmar’s bay
front edge will have to employ a mixture of defend and adapt strategies. Defend strategies for bay front areas could
include a perimeter floodwall or earthen berm with pumps to manage stormwater inside. These systems are very
expensive to build and maintain and can increase the chance of major damage if they fail. Even in park spaces where
defensive lines are possible, an adaptation strategy will be needed in the long term to preserve public access and
ecosystems as land outside the defensive line transitions to a wetter condition. Defend and adapt in Oldsmar is more
“both and” than “either or” with both strategies working in tandem to provide flood risk mitigation across Oldsmar.
Low elevations with shallow slopes limit the effectiveness of defend strategies: with a base flood elevation of 9 ft in
Oldsmar, there is no high ground to tie in a perimeter levee. In catastrophic hurricane events, any defensive line along
the edge would likely be over topped. Defensive features like elevated roads and parks spaces can protect against
increasing tidal flood risk and dampen the effects major storm surges. These investments may be worthwhile in the near
term but should be planned as evolving projects for a future environment that safely allows water to come in.
Adaptation in Oldsmar takes place at every scale. At the parcel scale homes can be raised or flood proofed. At the block
scale roads can be raised to preserve access and egress in storm events. At the city-wide scale, natural buffers like
mangroves and oyster beds can be expanded to dissipate wave action. Defend and adapt strategies work together in
Oldsmar to protect against minor events, mitigate major events, and live safely with the residual flood risk.

K E E P WAT E R O U T ( D E F E N D )
Pump

Storm Surge
King Tide

Perimeter Levee + Sheet Pile

L E T WAT E R I N ( A D A P T )
Elevated landscapes and natural buffers
reduce wave energy

Adaptations of Buildings infrastructure and plants

Rain

R.E. OLDS PARK / OLDSMAR

Geology
Groundwater levels rise with sea levels. However, the permeable sandy layer in Oldsmar is shallow,
sitting atop a deeper less permeable clay layer. The more impermeable layers can be utilized to
manage groundwater levels if levees are constructed. In the defend strategy, levees with sheet pile
walls extending into the impermeable subsurface layers work to keep both storm surge and
groundwater out of neighborhoods inside of defensive lines. For adapt strategies, groundwater
management will evolve with sea level rise. To maintain present day groundwater levels and drainage
capacity, more canals and pipes will have to be added to the existing system as sea levels rise. Defend
and adapt strategies have many costs and consequences. While groundwater and geology exacerbate
flood risk in Oldsmar, the underlying clay geology is largely impermeable, allowing for the potential
viability of flood mitigation strategies like levees and tide control structures.

GEOLOGY
Sand layers at the surface allow
groundwater migration

S A L I N E G R O U N D WAT E R
M I G R AT I O N
2022

NAVD

Downtown Oldsmar Watershed
St Petersburg Dr

0 ft

-10 ft
Old Tampa Bay
-20 ft

-30 ft

Shallow clay layers
can enable levee and
sheet-pile strategies
for groundwater
management.

-40 ft

2100
Downtown Oldsmar Watershed
St Petersburg Dr

-50 ft

-60 ft

Old Tampa Bay
Sand
Clay

Salt

Mudstone

Bracksih

Limestone

Sea level rise equals 1:1
groundwater rise.

Fresh

LANDSCAPE SUCCESSION
As sea levels rise and salt water
migrates underground, plants at the
surface shift to salt tolerant species
like cordgrass and mangroves.
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Water Assignment
Behind natural buffers and lines of defense, stormwater must be managed to mitigate compound and
rainfall flooding. As sea levels rise, ditches and waterways fill up with tidal water and the overall
drainage capacity diminishes. Behind defensive lines, pumps and tide gates can keep tidal water out
and bolster the drainage system. Both of those pieces of infrastructure create bottlenecks in the
drainage system that become increasingly strained with sea level rise. To alleviate stress on the
drainage system, more space needs to be created for stormwater.
Public rights-of-way represents the largest swath of city-controlled space in Oldsmar and has the
highest potential for stormwater storage. Uniquely wide sidewalk setbacks and large medians along
major streets could be converted into bioswales. Parking lanes could be converted to impervious
surfaces with underground stormwater storage. A street stormwater storage network has the potential
to hold most of Oldsmar’s runoff in a 10 year rainfall event, dramatically lowering the stress on the
drainage system. Just as Oldsmar’s flood risk is multifaceted, including surge from the bay and inland
runoff, the resilience strategy must be similarly multifaceted, buffers and defensive lines working in
tandem with a stormwater storage network.

S P A C E F O R WAT E R

16,000 m3 Stored Above St Petersburg Dr
10,500 m3 Stored Below
26,500 m3 Total
10 Year Storm 68%
100 Year Storm 36%
Large Canal
25 m3 per Linear Meter
Small Canal
3 m3 per Linear Meter

The water assignment is the volume of
stormwater storage needed to prevent
flooding for a given area and storm.

R.E. OLDS PARK / OLDSMAR

WAT E R S TO R A G E S Y S T E M
Runoff
Detention at
Oldsmar Elementary

Level Control

Bioswales

Runoff

Stormwater storage
integrated in R. E. Olds Park

Tide
Fresh (Rain)
Brackish (Tide + Rain)

Tide

Control Structure (Tide Gate)

S T R AT E G Y C O N C E P T
Elevated Homes
Oyster + Mangrove
Buffers

GROW

Raised Road to 12 ft

Berm at 8 ft
Stormwater
Storage

ADAPT

PROTECT

57

58

R E S I L I E N T R E A D Y TA M P A B AY

Concept Plan

R.E. OLDS PARK CONCEPT

Park Edge
In R.E. Olds Park, the defensive line and natural
buffers meet, working together to protect the
surrounding neighborhood and transform the
existing edge into a new expanded vegetative
buffer. A small berm creates the defensive line
snaking around the programmatic elements
of the park tying into the 5 ft contour at
the western edge of the park and the 8 ft
contour at the eastern edge. Building to
the 5 ft contour protects the low lying block
immediately behind the park along with the
lowest stretch of Shore Drive. The portion of the
park outside of the berm expands offshore.
Vegetated wave breaks facilitate seagrass
growth and sedimentation, expanding the
mangrove edge into the water.
To preserve views and access to the water along
this re-naturalized edge, boardwalks traverse
the landscape taking people through the edge to
the water. Both the berm and natural buffers
integrate with the park, protecting features like
the playground and concert field and creating
new spaces for recreation. These multiple hard
and soft lines create multiple benefits including,
mitigating storm surge, improving water quality
and creating new spaces within the park.

A defensive edge combined
with an inland stormwater
storage network helps
mitigate Oldsmar’s
multi-pronged flood risk.

Bioswales

New Boardwalks

Sea Grass Recruitment

Oyster Reef
Wave Break

Oyster Mangrove Wave Break

Sea Grass Recruitment
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B AY V I E W B L V D

5 ft Berm

8 ft Berm

SHORE DR

SAFETY HARBOR

Mangroves

Berm

Bioswale

Elevated Home
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D O W N TO W N O L D S M A R D I S T R I C T C O N C E P T

Oldsmar Elementary

PROTECT

ADAPT

GROW

M O C C AS I N
CREEK

R.E. Olds Park

Water Streets
Elevated Buildings
Mangroves

Oysters

O L D TA M P A B AY
Bay Views

R.E. OLDS PARK / OLDSMAR

Veterans Park

MOBBLY
B AY O U
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REGIONAL CONNECTIONS

The blue-green streets and the elevated, expanded park
create a new network of public stormwater spaces.
Existing
Fishing Pier

Mangrove & Oyster
Wave Break

Seagrass
Recruitment

Mangrove & Oyster
Living Shoreline

Berm at
Oldsmar Park

Observation
Tower

salty
groundwater

GROW
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Schools
City Offices

Library

Wastewater
Department

R.E. Olds
Park

Veterans
Memorial
Park

* Leverage School Campuses
for Water Management

Shore Drive

“Wet” Storage

Home
Elevation

brackish
groundwater

ADAPT

St. Petersburg Drive
Raised to Protect
Weir

New Mixed Use
Development

Existing Homes
Protected

“Dry” Storage

Railroad

Tampa Road
580

fresh
groundwater

PROTECT
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Stormwater Network
Across the rest of Oldsmar, the stormwater storage network is overlaid on the existing street grid. Medians and rights of
way are reconfigured to create large centralized bioswales. Rather than a series of small, disconnected swales between
the sidewalk and street, the roads split to form a median with a centralized bioswale. Existing medians expand and are
converted into bioswales. By creating large centralized bioswales, the stormwater storage capacity increases and
individual homeowners are relieved from drainage maintenance in their front yards. Additionally, open spaces on large
public parcels like the swamp behind Oldsmar Elementary School, could be converted into stormwater detention
features.
A network of bioswales and detention basins improve the local water quality in Old Tampa Bay, helping to establish the
new expanded vegetative edge in the park. As part of the long term defend strategy, a second line of defense can be
created by raising St. Petersburg Drive. The inland street stormwater network compliments the defend and adapt
strategies along the edge, improving water quality, creating secondary lines of defense and working in tandem to
mitigate compound flood risk.

Private
Property

Public
Right-of-Way

WATER STREETS
Medians can be expanded to hold water in streets like Bayview, Park and Lafayette Blvd.

Private
Property

R.E. OLDS PARK / OLDSMAR

WEIRS & SALINITY GR ADIENTS

State St

Dartmouth Ave

WEIRS
Weirs are gravity based stormwater control
structures to slow and store runoff.

Buckingham Ave

St Petersburg Dr

Arlington Ave

Old Tampa Bay
Shore Dr

Weir

Damp

Private
Property

Weir
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Tide Gate

Weir
Fresh

Weir
Brackish

Public
Right-of -Way

WATER STREETS
Streets with wide rights of way between the sidewalk and the road
can be reconfigured to create a central bioswale. Most of the streets
running perpendicular the bay’s edge in Oldsmar could be
reconfigured in this way.

Salt

Private
Property
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Design Components
There are multiple resilience challenges faced by the City of Oldsmar. The town is situated
in a low-lying corner of Old Tampa Bay and the community is threatened by flooding from all
directions. Storm surge can affect the city from the Bay, and also from a Back Bay Bayou, which
flanks it to the east and is connected to further inland areas. Sea level rise can impact the same
waterside areas, but it will also impact groundwater and the region’s ability to store stormwater.
Finally, Oldsmar is situated at the end of an outwash plane and can be affected by heavy rainfall
from inland areas. The community also expressed concerns about its coastal water quality,
siting multiple sources of nutrient pollution, including the Lake Tarpon Canal, development, and
use of fertilizers as primary sources. To address this list of issues, the Resilient Ready Tampa
Baydesign charrette proposed multiple project sites, each attributing to different aspects of
resilience. However, greater resilience can be accomplished when they work together as a
system. The Oldsmar area can be separated into four projects, which includes:
•

Renovations to the waterside park to increase park elevations and habitat densities. This will
create storm surge buffering and spaces for community experience at the water’s edge.

•

Offshore and nearshore habitat restoration projects that dissipate storm surge and improve
water quality.

•

Street and right of way renovation to store and slowly convey water. Reorganization of this
space can maximize its functional use for flood mitigation and has the potential to integrate
pedestrian-scale transportation systems.

The following explains cost scenarios for each of the projects, with key design features:

Park Renovation
•

Elevating the large civic and open/active space to create a visual connection to the water
while also buffering storm surge for the community.

•

Relinquishing some of the mown grass edge and allowing coastal vegetation to grow, such as
marsh grasses, while purposefully constructing paths, beaches, and lookout locations near
the water.

•

Restoration of marsh and mangrove areas to provide protection from shoreline erosion and
dissipate surge while creating valuable habitat. These restored ecosystems will also will also
aid in the absorption of pollutants for the benefit of water quality. Nearshore oyster bags
placed along the coastal edge to stabilize soils, provide protection for marsh and mangrove
habitat, and to aid in the colonization of oysters (if applicable).

•

A continuous boardwalk experience that connects Shore Drive to the water’s edge, across and
through naturalized coastal habitat areas.

•

Increasing the elevation of the open space at the west side of the park.

•

An observation tower, lengthening of the pier, and a kayak launch with associated shade
pavilion. Allowing the community multiple access points to the water, with different ways to
engage it, will alleviate the pressure to maintain/minimize naturalized habitat in the park.

•

Development of parking along the streetside edge of the park. This will slow traffic and
minimize the disruption of the park experience from the intrusion of automobile circulation.

R.E. OLDS PARK / OLDSMAR

Costs
Oldsmar was evaluated for a conceptual-level study of cost. Primary components were broken
out, tallied, and associated with industry standard pricing.
A detailed analysis of site conditions, construction techniques and engineering requirements
was not included. Costs shown should be used as a reference, with further due diligence
required to understand community needs and expectations, capacity for implementation and
maintenance, and a deeper vetting of reference project costs.

COMPONENTS
Prep

Milling & Resurfacing
Tree Removal
Clearing And Grubbing
Excavation
Fill
Reef Balls

R.E. OLDS PARK

LIVING SHORELINE

OLDSMAR STREETS
(COST PER BLOCK)

$589,150

$783,750

$164,910

$236,800
$20,000
$89,250
$49,500
$193,600

$750,000

$88,800
$6,000
$5,610
$64,500

$33,750

Infrastructure

$225,000

$25,000

Hardscape

$477,800

$176,640

Pipes/Culverts
Lighting And Irrigation

Concrete Walls
Roadway Pavement
Sidewalks
Informal Paths
Intersection
Rip Rap
Parking Pavement

Planting

Trees
Littoral Shelf
Sod
Mangrove Restoration
Near shore Oyster Bags

Structures

Wood Boardwalk
Shade/Pavilion
Viewing Platform

$125,000
$100,000

$25,000

$57,000
$194,700
$90,000
$30,000
$50,000

$22,800
$77,440
$26,400

$50,000

$56,100

$90,542

$40,540

$30,000

$21,000
$18,000
$1,540

$31,542
$9,000
$20,000

$1,150,000
$500,000
$300,000
$350,000

Furnishings

$156,000

$14,800

Lighting

$320,000

$220,000

Waste Receptacles
Benches
Tables And Chairs
Signage
Road Lighting
Site Lighting
Pedestrian Lighting

Materials Subtotal
Contingency & Soft Cost
General Conditions
Design Contingency
Construction Contingency
General Contracting Services

Conceptual Cost Estimate

$14,000
$60,000
$32,000
$50,000

$2,800
$12,000

$150,000

$200,000
$120,000

$70,000

$3,008,492
$2,497,049

$783,750
$650,513

$641,890
$532,769

$5,505,541

$1,434,263

$1,174,659

$240,679
$902,548
$902,548
$451,274

$62,700
$235,125
$235,125
$117,563

$51,351
$192,567
$192,567
$96,284
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Pass-a-Grille /
St. Pete Beach

BARRIER
ISL AND
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Site Context
LONG
K EY

LE G E ND
FEMA 100 Year Floodplain
FEMA Coastal High Hazard Area

IL L E WAY

Pass-a-Grille is known as a place for “locals” and
has a higher percentage of full-time residents,
approximately 60%, than typical barrier island
communities in the region. It has a lower
percentage of hotels and large rental properties,
however the Don Cesar Hotel is a well-known and
exclusive destination. Property values have
increased dramatically in recent years and
continue to rise, with an average sale price in the
past year of over $1.8 million.

P A S S -A -G R

Pass-a-Grille is regionally unique in that it
maintains public waterfront on the beach and bay
side at Gulf Way and Pass-a-Grille Way, potentially
a benefit for resilience adaptation within these
public rights of way. The beach/dune and sea wall
conditions at these waterfronts are representative
of regional barrier island challenges, especially as
the island naturally shifts through erosion and sand
accretion.

MUD KEY

GU LF WAY

St. Pete Beach is a representative example of
developed barrier islands on Florida’s West Coast.
Historic development in the early 20th century was
a harbinger of the widespread barrier island
development visible today, and some of this
historic building stock still remains. While Pass-aGrille is one of the few historic towns on the beach
in the region, the mangrove fill and development on
the bay side is characteristic of all developed
barrier islands, and today the island is fully built out
edge-to-edge. Very little natural edge or landscape
buffer remains.

L EGEND
Land Surface Elevation
USGS 2004 - 2017

10 ft

5 ft
1 ft (MHHW)
0 ft

PASS-A-GRILLE / ST. PETE BEACH
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PASS-A-GRILLE ON LONG KEY

BEACH ACCESS, AND SIGNS OF EROSION, AT 10TH AVE

SMALL SIDE ALLEYWAYS RUN PARALLEL
TO GULF WAY AND PASS-A-GRILLE WAY

RECENTLY ACCRETED BEACH ALONG THE CHANNEL SIDE OF THE ISLAND

CONSTRUCTED DUNE AND SEA WALL AT GULF WAY
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Risk & Vulnerabilities
Pass-a-Grille is subject to flood risks from all sides: the Gulf, the Bay, rainfall, and groundwater. Catastrophic storm
surge is the most significant risk, however rare (+15 ft for Category 3-5 storms expected once every 100 years). Parts of
St. Pete Beach experience “sunny day” high tide and king flooding on a near-monthly basis already, and Pass-a-Grille can
expect daily mean high tides in 50 years to exceed current king tide levels (2017 NOAA Intermediate High scenario).
Approximately 1.2 ft of sea level rise is expected over the next 20 years with over 3 ft possible by 2070.
St. Pete Beach is located in an area of relatively higher risk for intense rainfall than other parts of Tampa Bay, and can
see as much as 9.5 inches of rain in a 25 year/24 hour event. If storms occur at high tide, recently completed check
valves at 30 outfalls along the pass side will be closed, and a new pump station at 3rd Ave and Pass-a-Grille Way will be
engaged to pump stormwater. This strategy is proposed to be replicated throughout the island, however rising sea level
and groundwater are projected to overtake pumping capacity—and potentially negate the pump-and-drain concept for
the barrier island—this century. All of these challenges are projected to increase in elevation and volume over time for
the foreseeable future, including significant changes by 2040.

Sea level rise is an existential threat to
barrier island communities.

CRITICAL WATER DATUMS

Catastrophic Storms (Once per 100 Years)
King Tides (1 or 2 per Year)
Mean Higher High Water (Daily)

Long Term (≈50 Years) 18.2 ft
Short Term (≈20 Years) 16.2 ft
Gulf Side Base Flood Elevation 15 ft

Long Term (≈50 Years) 15.2 ft
Near Term (≈20 Years) 13.2 ft
Channel Side Base Flood Elevation 12 ft

10 ft Proposed Dune Raising
≈8 ft Existing Dune Height
≈7.5 ft Beach Knee Wall
≈5 ft Sea Wall

Long Term (≈50 Years) 5.6 ft
MHHW Long Term (≈50 Years) 4 ft
Near Term (≈20 Years) 3.6 ft
King Tide 2.4 ft
Near Term (≈20 Years) 2 ft
MHHW 0.78 ft
MLLW -1.48 ft

Groundwater Surfacing ≈50 Years

PASS-A-GRILLE / ST. PETE BEACH

A primary current concern is seawall stability and longevity at Pass-aGrille Way. Strong currents undermine the existing structure, originally
built after World War II, and the top elevation of approximately 3-4 ft will
be overtopped by king tides in approximately 20 years, not to mention
storm surge. A City study to rebuild the seawall to 5 ft in phases has
been completed but is not funded. As sea levels rise, sea walls across
the island—within the public right of way and on private property—will
need to be raised continually, or buildings and streets will need to be
adapted (raised) to let the water in.
As a barrier island, St. Pete Beach will tend to naturally move and shift.
The island is already subject to erosion and dynamic sediment (sand)
movement on both the Gulf and Pass sides. Extensive erosion has
occurred on the Gulf side, while sand has naturally accreted around the
south end of the island at the Dog Beach.
Beach nourishment by the US Army Corps of Engineers occurred in
2014, including dune reconstruction; a supplementary sand project
is anticipated in 2022; and the next routine beach nourishment is
scheduled for 2028. At a certain point, the volume of sand required
for nourishment will increase exponentially as sea level exacerbates
beach erosion and these projects will no longer be feasible. Regional
competition for sand may limit available resources before this point.
It is hypothesized that the historic development in Pass-a-Grille has
largely preserved near surface sand layers, contrasted to the clay
and silt fill used in later 20th century barrier island development.
The permeability of the sand layer presents potential advantages for
stormwater infiltration, but potential risks for groundwater surfacing
and drainage as seas rise.

LONG
KEY

PAS S - AGRILLE

1984
ISLAND
LOCATION

SHELL
KEY

BARRIER ISLANDS AROUND PASS-A-GRILLE,
1984 TO 2020
Natural Shell Key has shifted and grown, while
Long Key is fixed in place with engineered
beaches and sea

DUNE
GROUNDWATER
SURFACING

SAND SUBSURFACE

GROUNDWATER SURFACING
In porous soils, groundwater rise will match sea level rise 1:1.

TA M PA
B AY

FORT DE
S OTO

S E A L E V E L R I S E = G R O U N D WAT E R R I S E

SEA LE VEL
RISE
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Defend & Adapt
Barrier island inhabitation as currently developed—through permanent buildings and infrastructure—
is a recent phenomenon, and these patterns will become increasingly expensive to maintain as sea
levels rise. Two future scenarios were tested in Pass-a-Grille: one that extends current wall and
pump approaches to water (defend dry ground), and another adaptive approach that transforms the
built and natural environment to accommodate change.
Resilience strategies on Pass-a-Grille can be broken down into two categories: defend and adapt .

DEFEND

ADAPT

The defend strategy involves raising streets, seawalls,
and sand dunes to create a protective line around
Pass-a-Grille. Defensive lines can be drawn only where
complete enclosures are possible. While this is possible
along the southern tip of Pass-a-Grille where both
edges are controlled by the City, the rest of the island’s
edges are privately controlled, making it challenging to
create defensive lines that prevent water intrusion.

Adapt can similarly be applied to the edges controlled by
the city, softening and expanding them to dissipate the
impact of major storms. Where edges are privately
controlled and flood risk is higher, homes and roads can
be raised at the parcel and block scale to adapt to
increasing flood risk. Adapt involves softer lines such as
living shorelines, dunes and raised structures, designed
to lower wave heights and lessen the impacts of storm
surge, but not keep water out entirely.

Pump
New Intertidal Zone

Raised Critical
Infrastructure
Groundwater

Living Edges

“You’ve got to garden the beach.”
- Pass-a-Grille resident
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Defend
NEAR TERM
Beach

Store + Infiltrate
Existing
Dune 10 ft

Raised
Road

Infiltrate

Drain Zone

Shell Alley
infiltration

5 ft Sea Wall

Street
Drainage

LONG TERM
Store + Infiltrate
Beach
nourishment

Dune 20 ft

Raised
Road

Incremental
land elevation

8 ft Sea Wall

Shell Alley
drainage
upgrades

Larger Street
Drainage

Adapt
NEAR TERM

Store + Infiltration
House on Stilts
Dune 10ft

Raised
Road

Shell Alley
infiltration

5 ft Sea Wall

Conservation
Easement

LONG TERM
Nature / Housing
Dune 20 ft

Gulf

Dune Loft

House on Stilts

Raised Road
Gulf Bay

Shell Alley

Former Sea Wall
Mangroves
Stormwater
Runoff
Pass
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NEAR TERM

DEFEND

ADAPT

S T O R M WAT E R C AT C H M E N T

I N C R E M E N TA L E N C R O A C H M E N T

10 ft Small Dunes

Private

Infiltrate + Store

10 ft Small Dunes

Slow + Store

Shell Alley
Pipes

Conservation
Easement

Wall 5 ft
Wall 5 ft

LONG TERM

BAS I N / P O L D E R

C O N S O L I D AT I O N & C O N S E R VAT I O N

Beach

Beach
20 ft New High Dunes

20 ft High Dunes
Infiltrate + Store
Priority

Slow + Store

Pump on
Batteries
Sea Level Rise ≈ 3 ft

PASS-A-GRILLE WAY

8ft Wall

Small Dunes
Adaptive Houses

Mangroves

NEW GULF WAY
GULF WAY
5 ft groundland
becomes 8 ft wall
5 ft wall becomes
barrier
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Alignments
In places, the island is already indicating what it wants to do. Sand accumulation on the south end of the island
is now home to new sea grass and pioneer dune species. Ocean currents continue to carry sand southward on
the Gulf side, furthering beach erosion. Understanding how the barrier island landscape fluctuates is key to
determining which areas need to be defended or adapted. While culturally significant places may justify the use
of walls and defensive water infrastructure, in most locations the effort to protect existing assets can increase
their vulnerability from catastrophic failures in the future.
Resilience approaches thus present opportunities to redefine the identity of place, a fundamental draw for
barrier island life despite the risks. Pass-a-Grille may become a more urbanized version of Sanibel Island: a
place of natural habitats and tranquility. This identity can play out across the island to include living and
naturalized channel-side restoration, Gulf-side expansion of dunes with wetland between ridges, selected
road and building raising, and perhaps orderly, planned relocations to make space for water and nature.

Edges
In both the adapt and defend strategies, edges are the first lines of protection against storm surge and tidal
flooding in Pass-a-Grille. Defensive edges require closed continuous lines to be effective, limiting where a
defensive strategy is easily achievable on the island. Adaptive edges however can be a patchwork of onshore
and offshore nature-based strategies bypassing the constrictions that limit where defensive strategies will
work. While a defend strategy aims to harden edges and an adapt strategy aims to soften them the two
strategies can also work in tandem to mitigate flood risk: sea walls can be fortified against wave action and
erosion by living shorelines, and pump stations can alleviate flooding events behind a softer edge.

DEFENSIVE ALIGNMENTS

ADAPTIVE ALIGNMENTS

Crossing at Pass-A-Grille Park

GULF

GULF

Beach Nourishment &
Dunes

Gates

CHANNEL

CHANNEL
Living Shoreline &
Seagrass Recruitment

GULF

City owned parcel
along private parcels
[35]

Wave Breaks

Gates

CHANNEL
[61]
Private Bulkheads

CHANNEL

GULF

Beach Nourishment &
Dunes
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Defensive Perimeter
Currently the largest possible perimeter of public right of way around Pass-a-Grille is from the southern tip of the
island to 10th street. The promenade along the beach front and the channel side could be raised and connected via
Pass-a-Grille Park to provide storm surge and tidal flooding protection. Gates and pumps would be required to
manage internal water and preserve access. Past 10th street, right of way ends along the channel side and the edge
becomes a patchwork of private bulkheads built to random heights and in various conditions. A defensive line around
all of Pass-a-Grille would have to negotiate around 100 private parcels on both the channel and beachfront side.

Adaptive Perimeter
An adaptive edge would soften existing hard lines and expand natural buffers both on and offshore. Along the
channel side, offshore wave breaks could allow for mangrove and seagrass recruitment. A system of mangroves
seagrass and wave breaks would stabilize the edge and create multiple lines of wave dissipation. As sea level rises
and Pass-a-Grille Way becomes permanently inundated, the natural edge could move inward. Along the Gulf edge,
amplifying beach nourishment with breakwaters and dune construction could expand the edge over time. In the
adapt scenario, the edge builds itself over time shifting to adapt to rising seas.

Island Development Pattern
In the defend scenario, the urban fabric on the island would remain largely the same. However, in the long term,
adaptation is the only viable strategy for all of Pass-a-Grille, requiring parcel scale adaptations and street grid
reconfigurations throughout the island. Along the channel edge where tidal flood risk is highest, homes can be
raised or otherwise flood-proofed. Over time, as the lowest streets become inundated by sea level rise, the street
grid can shift, utilizing existing right of way corridors to preserve access to parcels. Along the Gulf edge where land
surface elevations are highest, growth and densification is possible over time.

ADAPTIVE BLOCKS

ALLEY WATER STORAGE
Row
Stabilazed Infiltrating Roadway
Retaining Flat Concrete Curb

Storage + Infiltration
Managed Groundwater Elevation
W I D E A L L E Y AT H I G H S I D E
Row

Raised Houses
Groundwater
Drainage Connection to
Pump System
W I D E A L L E Y AT L O W S I D E

Store +
Infiltrate

Narrow Alley
Wide Alley

PASS-A-GRILLE / ST. PETE BEACH

79

Both the adapt and defend strategies require internal water management. As sea levels rise, so too does groundwater,
stormwater pipes become inundated, and the natural drainage capacity of Pass-a-Grille’s sandy soils diminishes. Over
time, more water needs to be pumped out of the drainage system, and more space for stormwater needs to be created to
alleviate stress on the drainage system. The street grid is the largest swath of city controlled land on the island and has
enormous potential for stormwater storage.
Over time, all of Pass-a-Grille and surrounding St. Pete Beach must change to adapt to sea level rise. Adaptation
strategies for the island interior must work in tandem with the edges. Both interior and edges form a system of surge and
tidal buffers paired with internal stormwater management and an urban fabric that can live with water.

DEFEND — FUTURE
Possible
Raised Road

Stormwater Storage

Elevated Path
Pump

Sea Grass
Recruitments

Mangrove and Oyster
Wave Break

Sea Grass

ADAPT — FUTURE

Mangrove and Oyster
Wave Break

Elevate Homes
+15 ft
Future MHHW
MHHW 2020

Mangrove
Plantings

Remove Existing Sea Grass
Sea Wall
Recruitment

Small Sheet
Pile Wall
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Concept Plans
21st Ave

Near Term (30-year horizon)
At the edges, defensive lines are raised and hardened,
bolstered by expanded natural buffers. The sea wall along
Pass-a-Grille Way and Gulf Way are raised to create
defensive perimeter. Sand dunes are raised along the Gulf
side and breakwaters are created offshore along the channel
side edge and on the sand bar between Pass-a-Grille and
Mud Key. The natural buffers begin to accrete sand and grow
vegetation, stabilizing themselves and the defensive lines
behind them. On the interior of the island, a network of
stormwater storage is created under the existing street grid
working in tandem with the proposed pump system. If
pumping to manage water levels occurs, it should include
treatment to prevent turbid discharges.

G r i l l e Wa y

10th Ave

Line of Protection
Raised Road

1st Ave

Dune
Surface + Subsurface
Drainage
Accreting Sand
Living Shoreline
Floating Breakwater Piers
Restored Sand Bar Island
Drainage Outfall

N

PAS S - A- G R I L L E C H A NNE L

Pass-a-Grille Park

LEGEND

Shell Alley

Pass-a-

G u l f Way

Hurley
Park

GULF OF MEXICO

Adapt to sea level rise and
amplify natural buffers.

MUD
KEY
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P a ss - a - G r i l l e Wa y

GULF OF MEXICO

The channel edge softens, and the Gulf
edge grows. As the southern end of
Pass-a-Grille Way becomes permanently
inundated by sea level rise, the edge
transforms into a wide vegetative buffer.
The natural edge expands inward, creating
a system of breakwaters mangroves and
seagrasses that dissipates wave action in
storm events. Natural buffers along the
Gulf side expand and multiple dunes and
breakwaters stabilize beach nourishment
efforts, growing the beach system over
time. The street grid re-configures around
Gulf Way as the central spine for growth,
and the street grid becomes a porous
network of stormwater storage. Homes
along the channel are raised over time
along with the streets, staying dry in tidal
flooding events and living with water
during major storms.

G u l f Way

21st Ave

Long Term (80-year horizon)

MUD
KEY

Hurley
Park

10th Ave

Over time Pass-a-Grille
builds two new
naturalized edges and
an elevated interior.

1st Ave

N

PAS S - A- G R I L L E C H A NNE L

Pass-a-Grille Park
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Geology & Sea Level Rise
Geology
St. Pete Beach sits on a 150 ft deep layer of very permeable sand. The permeability of the sand
layer causes groundwater levels to rise with sea levels, eventually surfacing on the lower portions
of the island. Any defensive line drawn around Pass-a-Grille would still have contend with internal
groundwater issues, requiring significant pumping and becoming infeasible in the long term.

Timeline
As sea level rises, defense becomes a less viable strategy. The porosity of Pass-A-Grille’s
sandy soil makes keeping water out entirely an impossible task. As sea level rises so too does
groundwater level, eventually surfacing behind defensive lines. While this presents only a minor
challenge in the near term, in the long term it makes adaptation necessary.
The timeline for defend is controlled by where projects are achievable in the short term. The
timeline for adapt is determined by flood risk. The channel edge of Pass-A-Grille is lower than
the beach edge and faces a more immediate threat from sea level rise. Adaptation along this
edge is critical for the near term and in the long term, the rest of the island must adapt as well.

SEA LE VEL RISE

30 years minor
daily pumping

80 years constant daily
pumping substantial
overtopping

Overtopping

King Tide
Street Flooding

MHHW

MLLW

King Tide Overtopping
King Tide Pumping
High Tide Pumping

TO D AY

2040

2060

2080

2100
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Design Components
The barrier island of St. Pete Beach is already experiencing intermittent problems that relate
to flooding and elevated water levels. The low eastern side of the island has already received
upgrades such as backflow flaps on drainage outflows and a pump station. On the west side
of the island, the beach has been eroded along with the dunes and their vegetation. However,
the city is also working on this issue and a project is being developed with the Army Corp of
Engineers. With resilience actions already occurring, the City asked that the TBRPC Resilient
Ready design charrette look toward the distant future to imagine a resilient path forward.
In doing so, potential projects, property purchasing programs, and policy emerged to form an
overall plan for moving toward an adaptive approach to environmental change. In the short term,
the goal will be to maintain quality of life through ‘no regrets’ improvement measures. However,
acknowledging that the ability to confront this challenge through an infrastructural approach
will eventually be economically impossible, it is recommended that incremental steps take place
to either culminate in an adaptive city form, or to be ready for the event, hurricane or otherwise,
that forces adaptive change.

Primary measures include:
•

Developing a funding stream for resilience projects. This could come from (for example) a tax
on real estate transfer, through special assessment, or through the creation of a community
trust. Funds can be used to purchase properties or for projects.

•

Construction of an energy dissipation zone off the channel-side of the island, which would
incorporate breakwaters spaced apart with rip rap or habitat encouraging structures.
This would require modifications to current permitting allowances, however it would help to
aggressively trap sediment against the sea wall, as is occurring at the southern end of the
island. The formation of sand and soil with vegetation, over time, would strengthen
and protect the low side of the island, and create habitat for fishing, snorkeling, and the
development of ecosystems. The bulkhead could be connected with boardwalks to provide
access to the waters edge. This area could become an iconic destination for the City, or
could add boat access.

•

The establishment of a much wider beach and dune system on the west side of the island.
The dune should have a wetland depression between two ridges at a minimum. It may be
possible to renovate or expand the existing snack shop into the beach, and the groin at the
south edge of the island. Other breakwaters or sand retention structures in this zone may
also be required.

As sea level rises:
•

Migrate main transportation routes to the west side of the island, onto Gulf Way, and
develop the existing alleys as a secondary transportation corridor.

•

Establish benchmark elevations with walls or roadways that maintain elevation thresholds
along the length of the island. These may correspond to the alley corridor system.

•

If waterside properties experience repetitive loss, these areas should be treated as
restoration areas that provide habitat and erosion control through vegetative systems. This
edge of the island can become a unique destination with walking trails and a pedestrian
oriented intercoastal experience.
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Costs
Cost estimation for the Pass-a-Grille is complex. There are a few components that can be considered individual
projects, and that could be implemented in the near term. However, it is expected that other aspects of the design will
only come to fruition once future sea levels cause insurmountable issues to infrastructure, or if a hurricane event
causes a dramatic change in course of action.

EDGE ADAPTATION (COST PER BLOCK)
COMPONENTS
Living Breakwater
Excavation And Prep
Sheet Piles
Backfill With Rip Rap
Design And Permitting

Boardwalk

Piers And Piles
Decking
Railing, Both Sides
Benches
Trash Cans
Lighting
Shade Structure

COMPONENTS
$805,000
$80,000
$375,000
$225,000
$125,000

$1,562,200
$400,000
$660,000
$20,000
$18,000
$4,200
$200,000
$260,000

Materials Subtotal $2,367,200
Contingency & Soft Cost $1,775,400
General Conditions
Design Contingency
Construction Contingency
General Contracting Services

Conceptual Cost Estimate

DEVELOPMENT ADAPTATION (COST PER BLOCK)

$355,080
$710,160
$355,080
$355,080

$4,142,600

Street Grid Modification
Alleyways
Demo Existing Roadway
Road Raising
New Pavement
Drainage

Roads

Removal
Sidewalk Waterside
Sidewalk Across The Street
Lighting
Roadway Pavement And Parking
Miscellaneous
Reconstruction
Soil Prep And Grading
Sidewalk Waterside
Sidewalk Across The Street
Roadway Pavement And Parking
Utility Adjustment
Miscellaneous

Urban Modification
Removal

Sea Wall
Sidewalk Waterside
Sidewalk Across The Street
Lighting
Roadway Pavement And Parking
Miscellaneous
Utilities

Restoration

GULF SIDE BEACH BUILD UP
(TOTAL COST)
COMPONENTS
2022 Proposed Beach
Nourishment
Jetty Extension

$5,000,000
$4,875,000

Conceptual Cost Estimate $9,875,000

Soil Prep And Grading
Native Planting Grassland
Native Planting Mangrove
Coastline Erosion Protection
Trees
Shell Path
Sidewalk Adjacent To Alley
Lighting

$1,246,833
$356,250
$25,000
$50,000
$31,250
$250,000

$890,583
$402,500
$15,000
$7,500
$200,000
$80,000
$100,000
$488,083
$8,250
$30,000
$15,000
$34,833
$300,000
$100,000

$1,535,063
$1,227,500
$625,000
$15,000
$7,500
$200,000
$80,000
$100,000
$200,000

$307,563
$24,063
$75,000
$40,000
$83,250
$22,500
$5,250
$7,500
$50,000

Materials Subtotal
Contingency & Soft Cost

$2,781,896
$2,086,422

Conceptual Cost Estimate

$6,954,740

General Conditions
Design Contingency
Construction Contingency
General Contracting Services

$417,284
$834,569
$417,284
$417,284

Next Steps &
Funding
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Resilience Menu
Methodology
Each of the three project sites were evaluated for a conceptual-level study of cost. To do so, primary
components were broken out, tallied, and associated with industry standard pricing. The analysis
included demolition and removal of existing features, new infrastructure, furnishings, pavements,
plantings, lighting and earth moving. In some cases, an allowance was made for special site elements.

Site Specificity
Each project was different in its final output. For example, the inland site, at the North Tampa Closed
Basin, includes an aggregated cost as if it were to be completed as a singular project. The Oldsmar
site is separated into multiple projects, which could be accomplished individually or in tandem.
The Pass-a-Grille design is much more complex; there are a few components that can be considered
individual projects and that could be implemented in the near term. However, it is expected that other
aspects of the design will only come to fruition once future sea levels cause insurmountable issues to
infrastructure, or if a hurricane event causes a dramatic change in course of action.
For all projects, it must be recognized that a technical level of site conditions, construction
techniques and engineering requirements was not included. Costs shown should be used as a
reference, with further due diligence required to understand community needs and expectations,
capacity for implementation and maintenance, and a deeper vetting of reference project costs.

A D A P T S T R AT E G I E S
Wetland Shelves
Bioswales & Rain Gardens
Home Raising
Detention Ponds
Stormwater Storage Streets
Living Shorelines
Stormwater Park
Dune Restoration
Beach Nourishment

$
$
$
$$
$$
$$
$$$
$$$
$$$

D E F E N D S T R AT E G I E S
Tide Gates & Baffle Boxes
Small Berm
Small Pumps Station (<20 cfs)
Medium Pump Station (20-200 cfs)

$
$$$
$$$
$$$$

S T U D Y A R E A V I S I O N S ( A G G R E G AT E )
North Tampa Closed Basin $$$
Pass-a-Grille $$$$
Oldsmar $$$

Order-of-Magnitude
Construction Costs*

$

<$1
MILLION

$$

$1-5
MILLION

$$$

$5-10
MILLION

$$$$

>$10
MILLION

*Note: Costs of strategies depends on
many factors. Order-of-magnitude
ranges are given as an initial reference
point based on the consultant team’s
research and recent experience with
similar features in the Tampa region and
U.S. Gulf and East Coasts.
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Implementation Pathways & Phasing
There are numerous sources of funds available for resiliency planning to project implementation. The following list of
grants is not inclusive of all granting entities, but these are funding opportunities that have supported nature-based
solutions related to sea level rise and resiliency efforts. Each grant noted has unique objectives and goals, so it is
important to select a grant on how well it fits the funding entities’ objectives. Also, grants can be leveraged to provide
more funding towards a project (i.e., one grant can pay for the design and another for the construction) which can result
in securing a 4:1 grant return. It is strongly recommended to coordinate early with the funding source to fully
understand their scoring criteria, which can improve the likelihood of a grant award.

FUNDING SOURCE
Tax Proceeds

Fees
Grants

Taxes on the general population or some subset, such as residential or business property
owners, are collected and then paid into a general fund that can be used toward resilience
projects. Taxes include property, property transfer, income, and sales, among others.
Funds raised through charging fees for services or permits, or in-lieu fees from
compensatory mitigation.
Funds provided by state or federal governments, or philanthropic organizations; can also
be from programs developed to allocate funds from penalties or fines.
(e.g., Clean Water Act penalties).

Public-Private Partnership

A cooperation between a public-sector agency and a private-sector entity that allows
government and businesses to work together to provide a service to the community.

Crowdfunding

A creative approach to traditional philanthropic gifts that uses technology and social
media to attract and engage donors.

Voluntary Surcharge

A small voluntary charge (~1%) or fee (~$2) added to a customer’s retail, hospitality, or
lodging bill.

FINANCING
Loans
State Revolving Funds

Money borrowed from either a private banking or philanthropic source or from the
government (state or federal) for a specific purpose.
Federal funds allocated annually to state governments to be granted as loans.

Municipal Bonds

Issued by local governments to finance capital projects in the form of either revenue
bonds, secured by future revenue to be generated by project, or general obligation bonds,
secured by the government and its future tax revenue. Special purpose entities, such as
port authorities or regional utilities, might also have the authority to issue bonds.

Environmental Impact Bonds

Innovative tool that uses a pay-for-success method where investors are paid back at rates
that depend upon satisfactory achievement of a specified environmental outcome, such
as a predetermined amount of avoided land erosion.

Green Bonds

Similar to municipal bonds but labeled for environmentally beneficial projects.

Resilience Bonds

A bond designed to expand financial protections in the event of a disaster by linking
insurance coverage with capital investments in resilient projects that will decrease risk.

Event-Based Insurance

Insurance pays out based on previously agreed-upon parameters, consisting of a trigger,
such as type of hazard event (e.g., hurricane, earthquake); a predefined metric, such as
level of damages that could generate negative or catastrophic impact; and a defined
area. If the defined area includes natural assets such as coral reefs, beaches, and dunes,
then the payout can be used to repair damages to those assets and maintain resilience
benefits provided by those habitats.
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Resilience Funding Resources
The following summary of Federal and Florida-specific grant and program funding may apply to Resilient Ready Tampa
Bay project concepts and others around the region. Many projects, especially large infrastructure or district approaches,
may be funded through a combination of resources, and all projects should consider multiple benefits to maximize
potential funding pathways.

P H AS E S

Resilient Florida
Building Resilient Infrastructure and Communities (BRIC)
Flood Mitigation Assistance (FMA)
Hazard Mitigation Grant Program
Pre-Disaster Mitigation
Cooperative Agreement – Flood Protection Projects
Rebuilding American Infrastructure with
Sustainability and Equity (RAISE)
Tampa Bay Environmental Restoration Fund (TBERF)
FDEP Wastewater Grant Program
Our Town
National Parks and Recreation Association
Transportation Alternatives Program
Florida Recreation Development Assistance Program
Land and Water Conservation Fund
Shared Use Non-Motorized (SUN) Trail Program
National Fish & Wildlife Federation (NFWF)
National Coastal Resilience Fund
Florida Fish and Wildlife Conservation Commission

Link: NOAA Resilience Funding & Financing Quick Guide
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NEXT STEPS & FUNDING

RESILIENT FLORIDA
•

Funder: Florida Department of Environmental Protection (FDEP)

•

Amount: Not specified, awards ranged from $500k – $27.5M over a 1-4 year period

•

Deadline: September 1, 2022

Provides funding for projects that improve community resilience to sea level rise and flooding.
Projects must be identified from a county or citywide vulnerability analysis. Competitive
selection; no cap on number of applications. Note: ARPA funds rolled into this program..
https://floridadep.gov/Resilient-Florida-Program/Grants

B U I L D I N G R E S I L I E N T I NF R AST R UCT U R E A ND
COMMUNITIES (BRIC)
•

Funder: Federal Emergency Management Agency (FEMA)

•

Amount: Up to $50M

•

Deadline: Estimated January 2023

Funds hazard mitigation projects to reduce the risks communities face from disasters and
natural hazards. Prioritizes funding for disadvantaged communities (Justice 40 Initiative).
Funds may be used for capability and capacity building activities, mitigation projects, and
management costs. States are allocated BRIC money, but local governments may enter the
National Competition for specific projects. Excludes maintenance and capital improvements.
Requires clear mitigation scope, BCA and detailed ground disturbance maps to apply. FDEM will
perform proposal reviews and guidance. Project pipeline begins with Local Mitigation Strategy
(LMS) listing.
https://www.fema.gov/grants/mitigation/building-resilient-infrastructure-communitie

F L O O D M I T I G AT I O N A S S I S TA N C E ( F M A )
•

Funder: FEMA in partnership with Florida Department of Emergency Management (FDEM)

•

Amount: Not specified (high)

•

Deadline: Estimated November 2022

Funding to protect life and property from natural disasters with the goal of reducing or
eliminating claims under the National Flood Insurance Program. Projects that mitigate repetitive
loss properties in communities disproportionately impacted by flooding are prioritized. Project
types include elevation, flood control, acquisitions, mitigation reconstruction, and engineering,
environmental, feasibility, and/or benefit-cost analysis. Funds may be used for individual
property mitigation projects, community flood mitigation, technical assistance, project scoping,
flood hazard planning, and management costs. Must use FEMA’s software to complete a Benefit
Cost Analysis. Local governments must apply as a subapplicant through FDEM.
https://www.fema.gov/grants/mitigation/floods/flood-mitigation-assistance-fy-2021subapplication-status
https://www.floridadisaster.org/dem/mitigation/flood-mitigation-assistance-program/
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H A Z A R D M I T I G AT I O N G R A N T P R O G R A M
•

Funder: FEMA through FDEM

•

Amount: Not specified

•

Deadline: Following a presidentially declared disaster

Grant funding is available after a presidentially declared disaster. Provides funding to develop
hazard mitigation plans and rebuild in a way that reduces or mitigates future disaster losses in
communities. Applicants must develop and adopt a hazard mitigation plan to receive funding
for hazard mitigation projects. Funds can be used to retrofit existing buildings, purchase
hazard prone property to remove people and structures from harm’s way, utility and
infrastructure retrofits to reduce risk of failure due to natural hazards, drainage improvement
projects to reduce potential for flood damage, slope stabilization, developing and adopting
hazard mitigation plans, floodplain and stream restoration, flood diversion and storage, or
green infrastructure methods to reduce impact of flood. Must apply as a sub applicant through
FDEM. Project must be listed in Local Mitigation Strategy (LMS) or Post Disaster
Redevelopment Plan.
https://www.fema.gov/grants/mitigation/hazard-mitigation

P R E - D I S A S T E R M I T I G AT I O N
•

Funder: FEMA through FDEM

•

Amount: Not specified

•

Deadline: Not posted; FEMA authorized 68 projects in 2022

Funds mitigation projects including property acquisition and structure demolition or relocation,
structure elevation, mitigation reconstruction, dry floodproofing, generators, localized/nonlocalized flood control projects, retrofitting of existing facilities, soil stabilization, resilient
infrastructure, etc. Local governments must apply as subapplicants through FDEM.
https://www.floridadisaster.org/dem/mitigation/pre-disaster-mitigation-grant-program/

COOPERATIVE AGREEMENT – FLOOD PROTECTION PROJECTS
•

Funder: Southwest Florida Water Management District (SWFMD)

•

Amount: Not specified. Requires a 1:1 match. (sharing match funds across
departments; demonstrate collaboration)

•

Deadline: Estimated October 2022

Funds support projects associated with flood protection beyond the local system level
(especially on a watershed basis) and natural system improvements and may be used for
evaluation, analysis, reporting, mapping, surveying, preliminary engineering, engineering design,
permitting, construction documents, land and easement acquisition, and construction. Separate
applications for each project phase.
https://www.swfwmd.state.fl.us/business/finance/cooperative-funding-initiative

NEXT STEPS & FUNDING

R E B U I L D I N G A M E R I C A N I NF R AST R UCT U R E W I T H
S U S TA I N A B I L I T Y A N D E Q U I T Y ( R A I S E )
(FORMERLY BUILD)
•

Funder: U.S. Department of Transportation with technical assistance from Federal
Transit Administration

•

Amount: Not specified

•

Deadline: Estimated April 2023

Funds projects to strengthen infrastructure resilience to all hazards including climate change.
Goals include reducing greenhouse emissions, increase use of low-carbon travel modes such
as transit and active transportation, increase climate resilience, incorporate lower-carbon
pavement and construction materials, and to address environmental justice. A recently funded
$18M project in Tampa included adding a transit lane, widening sidewalks, installing new
crosswalks, improving intersections, improving storm sewer system to address flooding. A 2020
BUILD grant awarded to Tampa supported multimodal paths, new pavement, traffic calming,
connection of sidewalks, landscaping, lighting, sea wall repair, living shorelines, etc. (Riverwalk
expansion). Application focus on mobility and transportation
https://www.transportation.gov/RAISEgrants

TA M P A B AY E N V I R O N M E N TA L R E S TO R AT I O N F U N D
(TBERF)
•

Funder: Tampa Bay Estuary Program (TBEP)

•

Deadline: Estimated March 2023

•

Amount: Not specified. There is $1,600,000 in the pot. 1:1 match required. The minimum
project funding level requested from the TBERF is $25,000. There is no established
maximum funding amount.

TBEP’s Comprehensive Conservation and Management Plan (CCMP) for Tampa Bay and/or
the 2020 Habitat Master Plan. Water quality and habitat focus. Funding available for design/
engineering (via local match). TBERF Projects should not exceed a three-year timeline from
contract execution to completion.
https://tbep.org/tberf-2022/

F D E P WA S T E WAT E R G R A N T P R O G R A M
•

Funder: FDEP

•

Amount: Not specified

•

Deadline: Not posted

Supports wastewater projects that reduce excess nutrient pollution within a basin management
action plan.
https://floridadep.gov/wra/wra/content/wastewater-grant-program
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POLLUTION RECOVERY FUND EPC HILLSBOROUGH
COUNTY
•

Funder: EPC -HC

•

Amount: $5,OOO - $50,000 match is not required

Supports projects that enhance and/or restore polluted areas within Hillsborough County. This
includes actions that reestablish and protect natural areas within the County. Any organization
or governmental unit within the County can apply for these funds. This opportunity is opened
periodically as funds from enforcement cases are assembled and complied before this grant is
opened. Anticipated to be opened again later this year (2022).
https://www.epchc.org/divisions/water/pollution-recovery-fund

T R A N S F O R M AT I O N A L H A B I TAT R E S TO R AT I O N A N D
C O A S TA L R E S I L I E N C E G R A N T S
•

Funder: NOAA

•

Amount: Up to $85 Million is available

•

Deadline: September 6, 2022

In collaboration with NOAA, selected partners will use these funds to implement locally-led
habitat restoration actions that restore marine, estuarine, coastal, or Great Lakes ecosystems,
using approaches that enhance the resilience of communities to climate hazards. Funding
will prioritize habitat restoration actions that rebuild productive and sustainable fisheries,
contribute to the recovery and conservation of threatened and endangered species, use natural
infrastructure to reduce damage from flooding and storms, promote resilient ecosystems and
communities, and yield socioeconomic benefits. The funding priorities and selection process
of this opportunity emphasize support for underserved communities. There is no non-federal
matching requirement for this funding. Proposals may include: planning and assessments;
feasibility studies; engineering design and permitting; on-the-ground implementation; pre- and/
or post-implementation monitoring; or any combination of phases. Proposals may also include
capacity-building and stakeholder engagement to support the proposed restoration. Cost
sharing and partnerships are encouraged and are considered within the evaluation criterion for
selecting projects.
www.grants.gov

NEXT STEPS & FUNDING

C O A S TA L H A B I TAT R E S TO R AT I O N A N D R E S I L I E N C E
GR ANTS FOR UNDERSERVED COMMUNITIES
•

Funder: NOAA

•

Amount: Up to $10 Million is available

•

Deadline: September 30, 2022

NOAA is concurrently releasing a separate Notice of Funding Opportunity to support
opportunities for underserved communities, tribes, and/or tribal entities to meaningfully engage
in coastal habitat restoration activities. The opportunity is focused on building organizational
capacity and/or supporting restoration activities that benefit underserved communities
and enhance their resilience to climate hazards. Meaningful engagement of underserved
communities is intended to ensure that communities are integral to the visioning, decisionmaking, and leadership for coastal habitat restoration projects; to ensure that the scope of
such projects are inclusive of the priorities and needs of communities; and/or to ensure that
the benefits of such projects flow back to underserved communities. Potential activities can
include: 1 Capacity building, which may include participation in municipal or regional-scale
resilience planning, project planning and feasibility studies, stakeholder engagement, proposal
development for future funding, and outreach and education; and/or 2 Restoration project
activities, including demonstration projects, which may include engineering and design,
permitting, on-the-ground restoration, and pre- and post-project implementation monitoring.
www.grants.gov

O U R TO W N
•

Funder: National Endowment for the Arts

•

Amount: $150,000. 1:1 match required.

•

Deadline: August 4, 2022

Creative placemaking grant to support activities that integrate arts, culture, and design into
local efforts that strengthen communities and advance local economic, physical, or social
outcomes. Requires a partnership between a nonprofit organization/cultural organization and a
local government entity. Tampa received a grant for crosswalk painting.
https://www.arts.gov/grants/our-town

93

94

R E S I L I E N T R E A D Y TA M P A B AY

TRANSPORTATION ALTERNATIVES PROGRAM
•

Funder: FDOT

•

Amount: Not specified

•

Deadline: Not posted

Funds small scale transportation projects such as pedestrian and bicycle facilities, recreational
trails, safe routes to school projects, community improvements such as historic preservation
and vegetation management, and environmental mitigation related to stormwater and habitat
connectivity.
https://www.fdot.gov/planning/systems/tap/default.shtm

FLORIDA RECREATION DEVELOPMENT ASSISTANCE
PROGRAM & LAND AND WATER CONSERVATION FUND
•

Funder: FDEP

•

Amount: Not specified

•

Deadline: Not posted

These competitive, reimbursement grant programs provide financial assistance for acquisition or
development of land for public outdoor recreation. Eligible participants include all county
governments, municipalities in Florida and other legally constituted local governmental entities
with the responsibility for providing outdoor recreational sites and facilities for the general public.
https://floridadep.gov/lands/land-and-recreation-grants/content/frdap-assistance
https://floridadep.gov/lands/land-and-recreation-grants/content/lwcf-assistance

NATIONAL PARKS AND RECREATION ASSOCIATION
(NRPA)
•

Funder: NRPA

•

Amount: Not specified

•

Deadline: Not posted

The NRPA periodically posts information about grant and fundraising opportunities that are
available for park and recreation agencies and affiliated friends groups and 501(c)(3) nonprofits.
https://www.nrpa.org/our-work/Grant-Fundraising-Resources/

NEXT STEPS & FUNDING

SHARED USE NON-MOTORIZED (SUN) TRAIL PROGRAM
•

Funder: FDOT

•

Amount: Not specified

•

Deadline: Not posted

Funding from the SUN Trail program helps develop a statewide paved multi-use trail system of
high-priority (strategic) corridors and connections for bicyclists and pedestrians, physically
separated from the road. This SUN Trail network is a refined version of the Florida Greenways
and Trails System Plan’s Land Trail Priority Network. Implementing projects in the SUN Trail
network increases the reliability of Florida’s transportation system.
http://floridasuntrail.com/

NATIONAL FISH & WILDLIFE FEDERATION (NFWF)
NATIONAL COASTAL RESILIENCE FUND
•

Funder: FDOT

•

Amount: Not specified

•

Deadline: Not posted

The National Coastal Resilience Fund restores, increases and strengthens natural infrastructure
to protect coastal communities while also enhancing habitats for fish and wildlife. Established
in 2018, the National Coastal Resilience Fund invests in conservation projects that restore or
expand natural features such as coastal marshes and wetlands, dune and beach systems, oyster
and coral reefs, forests, coastal rivers and floodplains, and barrier islands that minimize the
impacts of storms and other naturally occurring events on nearby communities.
https://www.nfwf.org/programs/national-coastal-resilience-fund?activeTab=tab-1

FLORIDA FISH AND WILDLIFE CONSERVATION
COMMISSION
•

Funder: Florida Fish and Wildlife Conservation Commission

•

Amount: Not specified

•

Deadline: Not posted

Florida's State Wildlife Grants Program is supported by the federal State and Tribal Wildlife
Grants Program, which provides annually appropriated funding to every state and territory.
This is a matching grants program, which provides financial support for projects that address
conservation needs identified in the State Wildlife Action Plan.
https://myfwc.com/conservation/special-initiatives/cwci/grants/
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