Project Administration Department
324 East Pine Street
Tarpon Springs FL 34689
(727) 942-5638

Memorandum
Date:

August 9, 2022

To:

Mark LeCouris, City Manager

From:

Bob Robertson, P.E., Project Administration Department Director

Subject: Whitcomb Bayou Alternatives and Funding Strategy Update

Recommendation
Board of Commissioners direction is requested regarding the Whitcomb Bayou
Alternatives Analysis and Funding Strategy project to be presented by staff and
consultant Arcadis at the August 9, 2022 BOC Regular Session.
Background
On September 28, 2021, the Board of Commissioners authorized a project to study
potential resiliency improvements on the shoreline of Whitcomb Bayou. The purpose of
this project was to analyze alternatives to provide resiliency along the Bayou and,
knowing such a project would be financially challenging, also included an analysis of
grant funding options. The City’s Engineer of Record, Cardno Inc. and its
subconsultant Arcadis have been working diligently to compete this task. Several
iterations of alternatives have been discussed and reviewed with the Sustainability
Committee and with the public through an in-person public meeting as well as online
using the Connect Tarpon Springs portal. These alternatives and the funding strategies
will be presented by Mr. Ajani Stewart, Senior Consultant – Urban and Coastal
Resiliency from Arcadis. Mr. Stewart is the lead project manager and has presented
these options to the Sustainability Committee and attended the public meeting.
The attached slides from the presentation provide details on the alternatives. To
summarize them, a hybrid option that includes an earthen berm coupled with a
concrete barricade known as a “T-wall” is recommended. The recommendation would
also include living shoreline components and would need to include a flood barricade
gate to be installed on the west side of the Whitcomb bridge. The total estimated
construction cost from this recommended option could exceed $41M, so funding
options are a vital component of this project as will be discussed as part of this item.
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Flood Risk Overview

10 Year Flood Inundation Map

Rising sea levels increases and
can compound flood risk from:

• Extreme High Tides
• Heavy Precipitation
• Storm Surge
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Completed Work

© Arcadis 2022

4 August 2022

6

Alternatives Analysis Summary

Alternative 1: T-Wall
 Concrete wall with a cross-section in the shape
of an inverted “T”
 Constructed between the road and the bayou
shoreline
 Watertight gate must be installed for each
existing private dock, maintained, and be selfclosing
 Useful life : 50 yrs.
 Est. Construction Costs $9-15M
 Vertical Lift Gate proposed at bridge for all
alternatives – Est. $17-30M plus design costs

Major Advantages
• Adaptive for future conditions and can
withstand vessel impacts
Major Disadvantages
• Reduced views, and potential additional
costs and USACCE approval for
removing/replacing existing flood control
structures
© Arcadis 2022
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Alternative 2: Road Raising
 Elevation of roads surrounding Whitcomb
Bayou above the 10-year flood level
 Drainage would need to be modified to maintain
flow from low elevated properties to Bayou
 Living shoreline feature can be incorporated to
provide marine habitat and erosion protection
 Useful life : 50 yrs.
 Est. Constr. Costs $11-18M (Most Expensive)
 Vertical Lift Gate proposed at bridge for all
alternatives – Est. $17-30M plus design costs

Major Advantages
• Roads and access functional during storm
events
Major Disadvantages
• Reduced access during construction
• Potential runoff flooding to properties
• High cost
© Arcadis 2022
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Alternative 3: Earth Berm
 Use of fill to construct an elevated earth
berm around the bayou
 A 3:1 slope from the top of the berm to
existing grade on either side of the berm is
necessary
 3ft. to 4ft. roadway clear zone needed for
pedestrian safety
 Disturbed mangroves would be replanted as
part of the living shoreline component
 Useful life : 50 yrs.
 Est. Constr. Costs $4-7M (Least Expensive)
 Vertical Lift Gate proposed at bridge for all
alternatives – Est. $17-30M plus design costs

© Arcadis 2022

Major Advantages
• Aesthetically pleasing with recreational
opportunities
• Adaptive to future conditions
• Low cost
Major Disadvantages
• FDEP approval for potential mangrove
disruption/replanting
4 August 2022
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Alternative 4: Hybrid – Earth Berm and T-Wall
 Install earth berm where ROW is wider &TWall where ROW is limited
 Vegetation can be planted on the berm
 A 3:1 slope from the top of the berm to
existing grade on either side of the berm is
necessary
 3ft. to 4ft. roadway clear zone needed for
pedestrian safety
 Useful life : 50 yrs.
 Est. Construction Costs $7-11M
 Vertical Lift Gate proposed at bridge for all
alternatives – Est. $17-30M plus design costs

Major Advantages
• Combines elements of 2 most favored
alternatives
• Limits mangrove disturbance
Major Disadvantages
• Potential additional costs and USACCE
approval for removing/replacing existing
© Arcadis
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Vertical Lift Gate & Living Shorelines
The alternatives presented (and to be selected) all incorporate a vertical lift gate structure at the bridge and living shoreline components.
Vertical Lift Gate. A Vertical lift gate is proposed to prevent 10-yr
flood event waters from entering the canal system. The gate will be
operated by motors and winches connected to towers on both sides
of the structure. In normal conditions the gate will remain open for
navigation and discharge of canal waters, and will be lowered in
preparation for a storm event such as a tropical storm or hurricane,
to reduce storm surge impacts.

Example of vertical lift gate
© Arcadis 2022

Living Shorelines. Living shorelines are green infrastructure that
may include vegetation and other natural materials like oyster beds,
sand or rock. They can reduce flooding/erosion, enhance water
quality/habitat, and provide other environmental and social benefits.
These low cost/low maintenance solutions are increasingly being
deployed throughout Pinellas County and coastal communities in FL.
Living shorelines and the benefits they present are increasingly
being included as criteria and/or to further competitiveness under
various state and federal grant programs for resilience and hazard
mitigation.

Example of living shoreline concepts
4 August 2022
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Public Feedback
Responses
Alt 4: Any Combination
20%

Alt 1: T-wall only
16%

Alt 2: Road Rasing
26%

Alt 3: Berm
38%

Alt 1: T-wall only

Alt 2: Road Rasing

Alt 3: Berm

Alt 4: Any Combination

Data includes feedback from both public meeting and online survey
© Arcadis 2022
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Next Steps & Recommendations
•

Further coordination with Pinellas County to harmonize City and County efforts for protecting the
entire Bayou as a whole, across both jurisdictions:
 Build on initial project coordination meeting(s) conducted with County Sustainability and Public Works staff, with
more scheduled touchpoints and expanding to other applicable departments/staff from both local govts.
 Investigate opportunities for mutual support and/or co-applications for grant funding.
 Consider formalizing coordination via appropriate interlocal agreement to potentially include data sharing
protocols, outlining areas of responsibilities, identifying matching funds etc.

•

Implement funding strategy and complete vulnerability assessment to be eligible for additional
funding.

•

Advance project design and cost estimation.

•

Further engagement with key stakeholders (general public, community-based organizations,
USACE, USCG etc.) to facilitate coordination and implementation of the selected alternative.

© Arcadis 2022
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Funding Strategy Summary

State & Federal Funding Landscape Highlights
Federal:
•

Over next 5-years $850B to update U.S. infrastructure from Bipartisan Infrastructure Law (BIL),with $50B for resiliency
alone. BIL emphasizes projects addressing climate change and environmental justice.

•

BIL increases funding for FEMA’s Building Resilient Infrastructure & Communities (BRIC) and Flood Mitigation
Assistance (FMA) programs.

•

BIL provides over $1.5B funding for USDOT grant programs including RAISE. USDOT will award almost $9B over next
4 years via PROTECT program for resilient transportation projects.

State:
•

Resilient Florida provides statewide planning & implementation project funding for addressing sea level rise and
flooding with $20M for planning and up to $100M for construction projects in FY21-22 completed vulnerability
assessment required for eligibility).

•

An additional $500M made available through the American Rescue Plan Act (ARPA) to be encumbered by 2024.

•

Further funding available to coastal communities through the Florida Resilient Coastlines program with an emphasis on
natural infrastructure such as living shorelines.

© Arcadis 2022
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Funding Strategy Recommendations
•

Proactively identify, collect and refine mitigation project data for grant application development – and advance project
design and cost estimation.

•

Further coordination with Pinellas County for mitigation project.

•

Complete vulnerability assessment for Resilient Florida implementation project eligibility – and plan now to pursue
phased funding for mitigation project under this program.

•

Consider risk tolerance for FEMA’s highly competitive BRIC and FMA programs – and monitor/be ready for less
competitive FEMA Hazard Mitigation Grant Program (HMGP) funding opportunities resulting from any disaster
declarations during current hurricane season (BRIC and HMGP applications are largely similar).

•

Investigate competitiveness of potential individual property mitigation projects for area NFIP properties to complement
larger mitigation effort for Whitcomb Bayou.

•

Stay abreast of BIL developments.

© Arcadis 2022
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Questions

Thank You
For questions or comments please contact:
Ajani Stewart, CFM, Senior Management Consultant – Urban & Community Resilience Team
Ajani.Stewart@arcadis.com
Paul Walansky, PE, Principal Engineer – Coastal Modeling Team
Paul.Walansky@arcadis.com

© Arcadis 2022

4 August 2022

19

Memo
SUBJECT

TO

Tarpon Springs: Whitcomb Bayou Shoreline Protection

Bob Robertson, PE

Funding Strategy

Project Administration Department Director
City of Tarpon Springs

DATE

PROJECT NUMBER

July 12, 2022

30110569

COPIES TO

NAME

Paul Walansky

Ajani Stewart

Jonathan Trimble

305-302-9628

Melissa Hew

ajani.stewart@arcadis.com

Tim Ware

Contents
I.

Memo Overview ..................................................................................................................................................1

II.

Executive Summary ............................................................................................................................................2

III.

Current Landscape of Federal Funding .............................................................................................................3

IV.

Funding Landscape in the State of Florida ........................................................................................................5

V.

Funding and Whitcomb Bayou ..........................................................................................................................7

VI.

Recommendations .............................................................................................................................................8

I.

Memo Overview

Arcadis has conducted both an Alternative Analysis and a Technical Feasibility Study for the Whitcomb Bayou
Shoreline Protection project area. These analyses provide a basis for this memo and have helped to guide the
types of potential projects, the project alignment, conceptual design, and anticipated costs. This memo serves as
the next phase of study for the project and seeks to examine funding options for implementation of the project and
makes recommendations on a path forward to leverage the identified opportunities.

Arcadis U.S., Inc., 2240 S. County Trail, Suite 5, East Greenwich, Rhode Island, 401 738 3887, www.arcadis.com
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II.

Executive Summary

The current landscape for Federal and State level funding has expanded greatly with the passing of the Bipartisan
Infrastructure Law and Florida’s development of the Resilient Florida Program. Still, needs across the Country
and across the State are great, and most funding opportunities remain highly competitive. Tarpon Springs can
take several proactive steps to set themselves and the Whitcomb Bayou Shoreline Protection Project up for future
success. Additionally, continued monitoring and tracking of developing guidance from various programs can
ensure that Tarpon Springs maintains readiness for future funding.
The Bipartisan Infrastructure Law is a $1.3 trillion injection of funding into the infrastructure sector with an
emphasis on addressing the drivers and impacts of climate change and addressing environmental justice issues.
Roughly $50 billion of that funding is specifically categorized as resiliency funding and programs across other
categories integrate resilience into evaluation criteria for applications. Familiar programs such as those
administered by FEMA continue to operate, while new programs expand the options for strategically funding
projects as a whole and/or specific project elements. One such program administered by FEMA is the recently
revamped Pre-Disaster Mitigation (PDM) program, now called Building Resilient Infrastructure and Communities
(BRIC). This program has been incredibly popular in it’s first two years and that competitiveness has led to a very
low success rate for applications. While BRIC remains a viable option for funding work around Whitcomb Bayou
some elements of the project, namely the level of protection, may reduce its appeal to federal reviewers. The
Hazard Mitigation Grant Program (HMGP), which parallels BRIC in its purpose and outcomes, is a recommended
alternative to the competitive environment of BRIC. HMGP funding is available to impacted states following a
presidentially declared disaster, and while Florida does not have an open opportunity for funding through HMGP,
that is likely to change given we are in the midst of another hurricane season. This funding source provides
dollars that are designated exclusively to the state they allocated allocated to, and review of projects is in the
hands of state reviewers who are more familiar with the challenges faced by Florida communities like Tarpon
Springs. Flood Mitigation Assistance (FMA), also administered by FEMA, provides another opportunity for funding
that mitigates flood risk. This program specifically targets the reduction of National Flood Insurance Program
(NFIP) claims, and therefore further investigation of Whitcomb Bayou for the presence of NFIP policies and a
history of repetitive losses is required to make a determination of the project’s fit for the program. FEMA is the
nation’s lead agency for hazard mitigation and disaster assistance, but many other agency programs feature
opportunities for funding the Whitcomb Bayou Shoreline Protection project or elements of it. USDOT offers
several programs focused on resilient transportation infrastructure, including Rebuilding American Infrastructure
with Sustainability and Equity (RAISE) and Promoting Resilient Operation for Transformative, Efficient, and Costsaving Transportation (PROTECT). Additionally, both regular and irregular funding from agencies such as HUD
and others present opportunities that should be considered. Overall, the opportunities for funding at the federal
level are numerous, however applications must compete against projects not only in Florida but across the nation.
In Florida the focus should be on the newly established Resilient Florida program, with additional opportunities
available for targeted project elements. The first priority for pursuing this funding must be the completion of the
City’s vulnerability assessment, a statutory requirement of the program. Upon completion of this assessment the
City would be eligible for this funding source and should continue to track the annual funding cycle. Elements of
the Whitcomb Bayou project, such as the living shoreline, play well into the Resilient Florida program, and Tarpon
Springs should leverage its relationship with Pinellas County who is currently implementing living shoreline work
funded by the program. In addition to Resilient Florida, the Florida Resilient Coastline program offers funding
opportunities for coastal communities, and this source of funding is also a viable option for funding specifically the
www.arcadis.com
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living shoreline element of the project. As sea level rise impacts multiply throughout the State, it is likely that State
leaders will continue to prioritize resilience, and funding opportunities may expand.
Recommendations for the Whitcomb Bayou Shoreline Protection Project are as follows:
1.

Identify, Gather, and Develop Data for Application Development

2.

Coordinate Partnership Agreement with Pinellas County

3.

Seek Partnership with Local Stakeholders and Stakeholder Groups

4.

Advance Project Design and Cost Estimation

5.

Complete Vulnerability Assessment for Resilient Florida Eligibility

6.

Consider Risk Tolerance for Pursuing Funding Under FEMA’s Highly Competitive Building Resilient
Infrastructure and Communities (BRIC) Program and Monitor for Hazard Mitigation Grant Program
(HMGP) Opportunities Resulting from Disaster Declarations Made During the 2022 Hurricane
Season

7.

Plan for Pursuit of Resilient Florida Funding for Whitcomb Bayou and Beyond

8.

Investigate Properties around Whitcomb Bayou for NFIP Policies and Competitiveness Under
FEMA’s Flood Mitigation Assistance (FMA) program.

9.

Continue Tracking and Evaluating Guidance Developed for New and Expanded Programs in the
Bipartisan Infrastructure Law

These recommendations encompass both project specific actions and general actions to take for funding
readiness. Several items require further investigation of conditions in the area and development of more complete
plans and assessments. If not already underway these actions should be initiated as soon as possible. In general,
further development of the project design, backup documentation, and deeper investigation of the project’s
compatibility with programs, such as FMA, should be conducted. Furthermore, completion of the City’s
Vulnerability Assessment is the first step for participating in the growth of funding opportunities coming through
the State. The funding landscape has and continues to expand. Tarpon Springs can take the above actions to
position the Whitcomb Bayou Shoreline Protection Project for successful funding pursuits and to set the City up
for success with future opportunities and future projects.

III. Current Landscape of Federal Funding
Billed as a “once in a generation” investment in infrastructure, the signing of the Bipartisan Infrastructure Law
(BIL) in November 2021 provides a massive injection of resources into the federal funding landscape. Over the
next 5-years, the BIL will provide funding opportunities for broadband, clean energy, transportation, water, and a
host of other programs and projects to repair and modernize America’s infrastructure. The BIL has placed a clear
emphasis on environmental justice, mitigating the drivers of climate change and increasing resilience to it. As a
result, new programs have formulated funding criteria to address these goals, and legacy programs are adjusting
guidance accordingly.
Overall, the BIL provides nearly $850 billion to update America’s infrastructure. The law allocates $50 billion of
funding for Resilient Infrastructure, with the aim of building resilience against climate change, cyber-attacks, and
extreme weather events. This is the largest investment in resilience the U.S. government has ever made, and the
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$50 billion of funding will be distributed through a variety of mechanisms, including grants, cooperative
agreements, and direct federal spending, with over $9 billion in the form of grants available to local governments.
The BIL increases funding for two Federal Emergency Management Agency (FEMA) grant programs related to
hazard mitigation and resilience: the Flood Mitigation Assistance (FMA) program and the Building Resilient
Infrastructure and Communities (BRIC) program. These programs provide funds for states and communities
working to mitigate or reduce losses from natural disasters. The BIL allocates $3.5 billion ($700 million per year
over the next 5-years) to the FMA program, which focuses on reducing the risk of flood damage to buildings
insured by the National Flood Insurance Program (NFIP). The BIL also allocates $1 billion for the BRIC grant
program in addition to the 6% set aside that fund it regularly. BRIC aims to shift federal focus from reactive
disaster spending to community resilience, and of this $1 billion, more than $900 million is allocated to the
National Competition for Mitigation Projects, which awards funds of up to $50 million (federal share). In August of
2021, FEMA announced that $3.46 billion in hazard mitigation funds had been authorized to reduce the effects of
climate change through the Hazard Mitigation Grant Program (HMGP). Of this $3.46 billion, the state of Florida
would receive $185 million for its hazard mitigation planning and projects. This is a major opportunity for the City
of Tarpon Springs as funding through the BRIC program has been extremely competitive during its first two
iterations.
Shifting to the U.S. Department of Transportation (USDOT), another funding opportunity made possible by the BIL
is the Rebuilding American Infrastructure with Sustainability and Equity (RAISE). Through the BIL, USDOT
offers $1.5 billion in grant funding toward projects that help communities around the country carry out projects
with significant local or regional impact. Beginning in 2022, under the BIL, RAISE applicants were evaluated
specifically on the criteria of mobility and community connectivity. USDOT is particularly interested in projects that
address climate change. To date, USDOT has awarded $9.9 billion to more than 700 projects. Along with RAISE,
USDOT also sponsors the Promoting Resilient Operations for Transformative, Efficient, and Cost-saving
Transportation (PROTECT) program. Over the next four years, the program will award $8.7 billion to states and
communities that seek to make transportation infrastructure more resilient. There are two types of opportunities
under PROTECT for cities to plan or improve their assets, planning grants and competitive resilience
improvement grants. Projects related to coastal infrastructure, natural infrastructure, and surface transportation
assets are eligible for award, especially those with a focus on resilience in the face of natural disasters and sealevel rise. The Notice of Funding Opportunity for PROTECT grants has yet to be released for this year, and it
remains an open opportunity.
The Department of Housing and Urban Development (HUD) also provides grants to help communities recover
from Presidentially declared disasters. The Community Development Block Grant Disaster Recovery and
Mitigation (CDBG-DR and CDBG-MIT) programs are administered by the Florida Department of Economic
Opportunity (DEO). Also called Rebuild Florida, these programs fund infrastructure restoration, improvement,
and mitigation projects in communities impacted by disasters. More than $818 million has been made available
for recovery and mitigation in areas impacted by Hurricane Irma and other storms in 2016 and 2017. Although
there is not currently an opportunity for this funding available, it is likely there will be in the future given Florida’s
vulnerability to natural disasters.
Beyond the federal funding available, other national organizations are directing funds to coastal resilience as well.
The National Coastal Resilience Fund and Emergency Coastal Resilience Fund are two programs offered in
a partnership between the National Oceanic and Atmospheric Administration (NOAA) and the National Fish and
Wildlife Foundation (NFWF). Established in 2018, these funds invest in projects that restore, increase, and
strengthen natural infrastructure to protect coastal communities. NFWF also runs the Resilient Communities
www.arcadis.com
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Program, which has funded $24 million of projects related to water quality and quantity declines, forest health
concerns, and sea level rise. These programs may be good options for expanding the scope of the project or as
an alternative source of funding for certain elements of the project, such as the proposed living shoreline.
In addition to the funding outlined above, there have been several other recent developments around the
allocation and use of federal dollars. In 2021, President Biden issued Executive Order 14008, Tackling the
Climate Crisis at Home and Abroad. Section 223 of the Executive Order includes the Justice40 Initiative, which
directs federal spending to be conducted so that 40% of the overall benefits from those dollars are conveyed to
disadvantaged communities. These disadvantaged communities are identified by Census Tract based on a set of
environmental and social characteristics and can be viewed in their beta form through the GIS viewer hosted by
the Council on Environmental Quality. Several programs have already released guidance providing for a more
favorable review of projects benefiting these communities, some of which also provide for low-to-no cost-share
requirements for projects meeting that criterion.
A second key development are the requirements put into place by the Build America, Buy America (BABA) Act.
On May 14, 2022, BABA went into effect dictating that the iron, steel, manufactured products, and construction
materials utilized in federally funded projects must be produced in the United States. These requirements apply to
new awards made on or after that date, as well as for new or adjusted requests obligated under an existing
award. Under the Act, a project is defined as any activity related to the construction, alteration, maintenance, or
repair of infrastructure within the United States. The requirements also cover the inputs for manufactured goods
being made in the U.S., mandating that at least 55% of the total cost of inputs have a U.S. origin. The
requirements apply to only those articles, materials, and supplies that are consumed in, incorporated into, or
affixed to an infrastructure project, and do not cover tools, equipment, or supplies used on the job, nor do they
apply to equipment and furnishings used at or within a finished project. Agencies may waive the application of
BABA provided that: (1) applying the domestic content procurement preference would be inconsistent with the
public interest (a “public interest waiver”); (2) types of iron, steel, manufactured products, or construction materials
are not produced in the United States in sufficient and reasonably available quantities or of a satisfactory quality
(a “nonavailability waiver”); or (3) the inclusion of iron, steel, manufactured products, or construction materials
produced in the United States will increase the cost of the overall project by more than 25 percent (an
“unreasonable cost waiver”). Additional waivers may also be available through the administering agency or within
specific program guidance, and in some cases entire programs, such as FEMA’s HMGP and Public Assistance
(PA), have been exempted.
Federal funding opportunities were greatly expanded with the passage of the Bipartisan Infrastructure Law. With a
focus on resilience and addressing climate change much of that funding seeks to mitigate hazards such as those
faced around Whitcomb Bayou. Still, programs remain competitive as aging infrastructure drives demand and
local governments across the country clamor for a slice of the pie. Furthermore, guidance for many new programs
is still under development as agencies work to manage the influx of funding while still maintaining other
responsibilities. New regulations also must also be taken into account with the implementation of the Justice-40
initiative and the Build America, Buy America Act. Regardless of these challenges the opportunity is an immense
one that can and should be taken advantage of by departments across the City of Tarpon Springs.

IV. Funding Landscape in the State of Florida
In recent years the State of Florida has shown a strong interest in addressing resilience throughout the State.
Standing up the Resilient Florida Program in May of 2021, opened an entirely new funding source for local
governments in the state. The program is aimed at protecting inland waterways, coastlines, and shores by making
www.arcadis.com
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investments in resilience through Resilient Florida Grants, a Statewide Assessment, establishing the Florida
Flood Hub, implementing requirements for Sea Level Impact Projection (SLIP) Studies, and other initiatives.
Resilient Florida also places an emphasis on nature-based solutions, in particular living shorelines, and makes
completion of a vulnerability assessment a prerequisite for project funding.
Performing a community-wide vulnerability assessment is an essential first step to initiate the adaptation planning
process and a requirement for Resilient Florida Grant Funding. Vulnerability assessments may be funded by the
Resilient Florida Grant Program—for which the City of Tarpon Springs has already been awarded funding. Once a
vulnerability assessment is completed, communities are eligible to receive funding through one of the Resilient
Florida Funding opportunities discussed below.
The Resilient Florida Grant Program provides funding for planning grants and resilience projects that focus on
addressing flooding and sea level rise. More specifically, the program funds efforts such as comprehensive plan
amendments, vulnerability assessments, adaptation plans, and projects that will adapt critical assets to the threat
of rising seas and flooding. Examples of projects funded by the Resilient Florida Grant Program during FY 202122 include: $1.6+ million toward the Living Shoreline projects in Pinellas County (City of Treasure Island &
Philippe Park), $14.1 million toward the Tidal Flooding Mitigation and Shoreline Protection project for the City of
Hollywood in Broward County, and $800,000 toward the Floridatown Park Living Shoreline Implementation project
for Santa Rosa County, to name just a few. In addition to Resilient Florida Grants, the Resilient Florida Program
includes provisions for a Statewide Flooding and Sea Level Rise Resilience Plan. This component of Resilient
Florida was created to supplement grant-funded projects channeled through the Resilient Florida Grant Program
in the form of a 3-year rolling list of projects. In its inaugural years, projects will be identified through submittals to
FDEP by entities having completed a vulnerability assessment, however beginning in year three of the program
projects will be taken from those identified in the Statewide Assessment which will leverage those community
level vulnerability assessments.
Florida Resilient Coastlines Program Grants, supported through a partnership with NOAA, provide another
source of funding for planning and implementation of projects that deal with sea level rise, flooding, erosion and/or
habitat shifts. Florida’s coastal communities who are required to have a coastal management element in their
comprehensive plan are eligible for funding under either Resilience Planning Grants or Resilience Implementation
grants. Activities under the planning grant category should be able to be complete within 10 months and must fit
into one of four categories: 1) Compliance with the “Peril of Flood” statute; 2) Completion of vulnerability
assessments, other than that necessary for compliance with the Peril of Flood; 3) Adaptation/resilience plans; or
4) Regional collaboration efforts. Resilience Implementation Grants are aimed at supporting communities in their
implementation of adaptation/resiliency plans. Projects must also be able to be completed within 10-months and
should fall into one of three eligible project types: 1) Support nature-based options for erosion and flood control; 2)
Elevation of public structures; or 3) Projects specifically included in existing adaptation/resilience plans. Funding
of up to $75,000 and $500,000 is available for planning and implementation grants respectively.
In general, the State of Florida has demonstrated a vested interest in nature-based solutions, and in living
shorelines specifically. Through the above-mentioned grant-funding programs, the State of Florida has allocated a
total of $6.9 million toward living shoreline projects across the state. This dedication to implementing living
shorelines as a strategy to protect Florida communities is reflected in the Florida Adaptation Planning Guidebook.
In this guidebook, the State of Florida regularly emphasizes the importance of including living shorelines as a
viable “soft armoring” technique in protecting coastlines. According to the guidebook, living shorelines are
particularly suited for certain areas that cannot be significantly altered or relocated as is the case for parts of the
Whitcomb Bayou Shoreline Protection Project alignment. Overall, there are several options for resilience funding
www.arcadis.com
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through the State, however Tarpon Spring should prioritize completion of its vulnerability assessment in order to
meet eligibility requirements.

V. Funding and Whitcomb Bayou
The chosen alternatives for Whitcomb Bayou are estimated to require between $25 million and $55 million to
complete, depending on details of the finals project design. This amount of capital investment is not trivial, and
Tarpon Springs may benefit from funding through a number of programs including those administered through
FEMA, the State of Florida, and/or via other funding included as a part of the Bipartisan Infrastructure Law.
The project contains elements that help it to fit well into some funding programs while others may be more
competitive and therefore challenging to differentiate itself for a successful application. One primary challenge
when considering FEMA funding is the anticipated level of protection (LOP) the project design would provide.
Although significant to residents, and others who will bear the costs of an unmitigated hazard event, the targeted
10-year event LOP could be looked upon by FEMA reviewers, particularly under BRIC, as not doing enough. The
flip side to this challenge must consider the residents themselves and the use and enjoyment of the Bayou.
Though Arcadis’ engagement with the public and City officials, continued access to, and enjoyment of the Bayou,
as well as maintaining unobstructed views, were noted as major priorities that must be considered in future
mitigation solution(s). Therefore, any potential funding programs for this project must strike an appropriate
balance between hazard mitigation and alignment with the desires of residents.
An additional consideration for this project is the previously discussed Justice-40 initiative. The project area
straddles two Census Tracts identified as Pinellas County Census Tract 275.01 and 275.02 (2019 vintage
geography) (275.03 in the Current Vintage). Neither of these tracts qualify as disadvantaged communities,
although Census Tract 274.02 (2019 vintage) (274.04 in the Current Vintage) directly to the east and south of the
project location does qualify and could provide and avenue to linking benefits of the project to a disadvantaged
tract. While benefiting a disadvantaged tract is not often made a requirement for funding, it can sometimes
provide a leg up in the review process.
Each of the proposed alternatives for the Whitcomb Bayou Shoreline Protection Project encompass elements of a
living shoreline. Living shorelines provide environmental benefits, help to attenuate wave action, reduce erosion,
and provide habitat. Living shorelines also have the ability to migrate upland as sea levels rise, which could be
made even more effective when combined with the earthen berm alternative. It is also a nature-based solution,
something that is receiving greater recognition under programs from FEMA and through the State under the
Resilient Florida Program. Additionally, living shorelines are a mitigation option that enhances the aesthetic value
of its surroundings, helping to ease resident worries of an unsightly modification to the area.
A greenway situated on top of the proposed earthen berm alternative provides another consideration for this
project. Greenways can add value to surrounding properties and provide for improved bicycle and pedestrian
transportation/recreation options that promote health and wellness. A greenway also provides an opportunity for
Tarpon Springs to connect residents around Whitcomb Bayou and in surrounding areas to Craig Park, further
enhancing recreational opportunities. This element of the project, if chosen to move forward, could be scheduled
so that it happens after completion of the mitigation portion of the project as a separate endeavor. This might
allow for easier management of capital improvement funds, as well as providing an opportunity to pursue
separate funding if chosen to move forward.
The Whitcomb Bayou Shoreline Protection Project provides an opportunity for the City to protect residents from
the hazards of flooding and enhance the services available to them in the area. The inclusion of a living shoreline
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may provide additional protection from wave action and would certainly provide ecosystem services that could
augment the benefits captured as avoided loses within a benefit costs analysis. A living shoreline may also
enhance the competitiveness of the project as more funding programs seek to reward nature-based solutions. A
greenway as a part of the earthen berm alternative would provide recreational opportunities for residents,
although this addition should be weighed carefully against the benefits expected from the project relative to the
added cost and maintaining cost-effectiveness. With the project potentially having several advantages that could
align well with various funding streams, the inclusion of a living shoreline component is likely to further increase its
competitiveness with reviewers of most programs.

VI. Recommendations
10.Identify, Gather, and Develop Data for Application Development
Applications for federal funding require sufficient data and design to develop a compelling case for a project’s
eligibility and competitiveness. Through meetings with Pinellas County staff, it was determined that the County
has extensive relevant datasets, and that data should be leveraged for any future applications for funding. These
datasets may include an asset inventory for critical facilities and infrastructure, as well as hazard data for tidal
flooding and storm surge. Comprehensive review of this data is needed for the City to identify potential gaps
relevant to the project, and recommendations for addressing them. One potential area where data gaps may exist
is with flood data. The previously conducted Alternatives Analysis relied on a bathtub model and FEMA’s Flood
Insurance Study (FIS) for water surface elevations (WSEs). While this method provides accurate data it does not
consider all the dynamics at play during a flood scenario, including stormwater and wave action. Considering the
potential cost of the project this effort may be highly beneficial in reaching a benefit cost ratio (BCR) of one
through revealing damages not captured in the more simplistic modelling. After reviewing data received from the
County, Tarpon Springs staff should determine if further Hydrologic & Hydraulic (H&H) modelling is necessary
and/or what other gaps remain.

11.Coordinate Partnership Agreement with Pinellas County
Partnership and coordination with Pinellas County will also need to go beyond the sharing of data. Whitcomb
Bayou and the area surrounding it presents jurisdictional challenges in who is responsible for the management of
what assets. Part of the project area is under City jurisdiction, while the other portion’s responsibility lies with
Pinellas County. The City and County should continue exploring opportunities for partnering on this project and
broaden conversations to include other relevant City and County and programs including for transportation and
roadways. The City and County should consider formalizing partnering efforts via a joint agreement (interlocal,
MOU etc.) that at a minimum expresses and serves as a letter of mutual support, outlines areas of authority and
responsibilities such as maintenance, and identifies potential sources of matching funds from both entities. Having
this agreement in place will be advantageous to include in future grant applications, from either entity.

12.Seek Partnership with Local Stakeholders and Stakeholder Groups
Outside of the City or County, it may also be beneficial to seek partnership with other local organizations. Local
environmental groups could be one option for support, particularly those who deal with living shorelines.
Continued engagement with residents around the Bayou is also a recommended effort. Soliciting additional public
feedback from residents could reveal more information about preference for various project elements than what
was captured in the public meeting that occurred on April 27, 2022. This effort will also show goodwill on the part
of the City potentially circumventing any conflicts later on. It may also be necessary to reach agreements with
www.arcadis.com
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some property owners in order to identify a location for tie-in of the flood protection to higher elevation. Overall,
forming partnership with local interest group and residents will show reviewers the support the project has from
the community. Inclusion of a group specializing in living shorelines or in another area will also show reviewers
that expertise from the City is backed by the expertise of specialists and instill confidence that the project is
technically feasible and that capabilities and capacity for implementation exist.

13.Advance Project Design and Cost Estimation
This project currently sits at a conceptual level of design. In order to put forward a strong application for funding
Tarpon Springs should take one of two approaches. The first would be to move design to a more advanced stage
prior to seeking funding. This would allow for more precise cost estimates to be developed and would provide a
clearer picture of the details that will go into implementation of the project. A greater level of design should also
include flood modelling for the post-mitigation alignment of the project to back up the benefits that are claimed as
part of a benefit cost analysis. As mentioned above, the County may have data resources available for inputs into
this effort, however these would not include the post-mitigation conditions of the Bayou needed to justify avoided
losses. The alternative to conducting design work up front is to pursue a phased project. Several funding
programs allow for phasing projects, which provides an opportunity to complete design during Phase I, and to
implement the project during Phase II. The drawback to this is of course the additional time required to complete
the project with this approach. Additionally, a project must be re-evaluated for cost-effectiveness following Phase
I. This brings the risk of rising material costs into play and could potentially derail funding for the project with a
benefit cost ratio that is already stretched thin. Either approach would still require refinement of the project and
would involve modelling of the post-mitigation expected damages.

14.Complete Vulnerability Assessment for Resilient Florida Eligibility
Completing the Resilient Florida-funded vulnerability assessment is an important and required step for accessing
further Resilient Florida funding for planning and implementation projects, which could include aspects of any
proposed mitigation project for Whitcomb Bayou.

15.Consider Risk Tolerance for Pursuing Funding Under FEMA’s
Highly Competitive Building Resilient Infrastructure and
Communities (BRIC) Program and Monitor for Hazard Mitigation
Grant Program (HMGP) Opportunities Resulting from Disaster
Declarations Made During the 2022 Hurricane Season
Tarpon Springs has several options for a path forward to fund the Whitcomb Bayou Shoreline Protection Project.
The first steps taken, however, should be to complete work on the City’s vulnerability assessment ensuring State
statutory requirements are met. This will open up access to the Resilient Florida Program and increase the
opportunities available to the City. Prior to completion of that assessment the City would still be eligible for funding
through other federal programs including those through FEMA and the USDOT. Given the 10-year level of
protection chosen, pursuing funding through FEMA under HMGP is preferred to such a pursuit under the BRIC
program. Being a national competition BRIC has been shown to be extremely competitive, receiving request for
funding totaling $4.16 billion out of an available $1 billion. In contrast, reviews under HMGP are conducted at the
State level by the Florida Department of Emergency Management (FDEM), and the pool of funding is specifically
dedicated to activities in the State. Pursuit of funding under HMGP can also be phased allowing for time and
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resources to complete design in Phase I and implement the project in Phase II. Currently there are no active
HMGP funding opportunities, however, with another hurricane season upon us, that is likely to change. One
option that exists is to apply under BRIC during the upcoming Fall application cycle, with the understanding of
how competitive the programs is, and that funding may not be awarded. If indeed the application is not
successful, the overlap between BRIC and HMGP would allow the submitted BRIC application to be easily
repackaged into a future application for HMGP funds that would likely be made available in FY23.

16.Plan for Pursuit of Resilient Florida Funding for Whitcomb Bayou
and Beyond
A second path forward is to pursue funding under the Resilient Florida Program, contingent on completion of a
vulnerability assessment. It is recommended that this also be conducted in a phased manner, first pursuing
funding for planning of the project, followed by application for funding under an implementation grant. This
approach again allows the City to spread out the costs of the project and receive funding for both design and
implementation. Funding applications for planning projects through Resilient Florida are available May 1 – June
22, 2022, and for implementation projects July 1 – September 1, 2022. Given the status of the vulnerability
assessment eligibility requirements would not be met for the June 22 deadline and possibly not for the September
1 deadline as well. Additionally, pursuit of the September opportunity would likely require the City to fund a more
complete, if not still partial, design independently of receiving funding to do so. Overall pursuit of funding under
Resilient Florida Grants would begin with completion of the vulnerability assessment, followed by a grant pursuit
that would likely take place for FY 2023 – 24 funding.

17.Investigate Properties around Whitcomb Bayou for NFIP Policies
and Competitiveness Under FEMA’s Flood Mitigation Assistance
(FMA) program.
Some additional alternatives to the paths laid out above include pursuit of funding through the USDOT or through
FEMA’s Flood Mitigation Assistance (FMA) program. FMA provides federal funds to reduce or eliminate risk of
repetitive flood damage to properties insured under the National Flood Insurance Program (NFIP) with the overall
goal of reducing NFIP flood claims. Assuming residents around Whitcomb Bayou carry NFIP policies, the
Whitcomb Bayou Shoreline Protection Project would be eligible as a “Localized flood control” measure, with the
application period being the same as BRIC and opening late summer to early fall. Further due diligence would be
required to determine a go/no-go decision for this grant, namely examining the availability of NFIP policy data,
and the presence of repetitive (RL) and severe repetitive loss (SRL) structures.

18.Continue Tracking and Evaluating Guidance Developed for New
and Expanded Programs in the Bipartisan Infrastructure Law
Alternatively, the BIL established a new funding opportunity through USDOT, the Promoting Resilient Operations
for Transformative, Efficient, and Cost-saving Transportation (PROTECT) discretionary grant program. The
purpose of PROTECT is for planning, resilience improvements, community resilience and evacuation routes, and
at-risk coastal infrastructure. Guidance for this new program is still under development, but a Notice of Funding
Opportunity (NOFO), coinciding with opening of the application period, is expected later in the year. Arcadis will
continue to track this opportunity and can provide updates as they become available. Finally, the City may choose
to fund various project elements through different programs. The primary flood protection project could be funded
www.arcadis.com
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through FEMA, while elements such as the living shoreline and potential greenway could take advantage of
funding through other sources. Ultimately the choice of what approach to take for funding should consider the
City’s desired timeline for the project, impacts on the benefit cost ratio, and the choice of a preferred alternative.
Regardless, multiple opportunities exist for planning and implementation of the Whitcomb Bayou Shoreline
Protection Project.
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Executive Summary

In the Whitcomb Bayou area of the City of Tarpon Springs, flood risk is increasing as a result of rising sea levels,
aging infrastructure, and extreme weather events. The manifestation of this growing risk is experienced with impacts
from heavy precipitation, storm surge, and tidal flooding events which have, and can compound on each other.
Whitcomb Bayou has approximately two miles of shoreline and is primarily surrounded by a single-family residential
community. In addition, the Bayou spans jurisdictions for both the City and Pinellas County. The Bayou is an
important community asset that is widely used for recreational activities, and provides numerous social, economic,
environmental and risk mitigation benefits for the community and its residents. With sea levels in Pinellas County
expected to rise 3.9 feet from 2000 to 2100 (using the NOAA 2017 Intermediate Scenario), flood risk will continue
to increase especially in absence of effective mitigation measures.
Recognizing the need for action as quickly as possible, the City commissioned this Alternatives Assessment
(project) to evaluate the feasibility of potential mitigation alternatives with respect to increasing shoreline and flood
protection for the Bayou and the surrounding community. Input from the community stakeholders was a key factor
in determining alternatives feasibility, as preserving the character of this this unique asset, and reflecting the
priorities of residents who have enjoyed the Bayou for generations – were high priority goals for the City, for this
project. As such, the City oversaw extensive, multi-format outreach and engagement activities, including directly
engaging with members of the public with key stakeholders such as Pinellas County and the City’s Sustainability
Committee. This technical memorandum summarizes the project activities conducted, provides information on key
findings and recommendations, and lays the foundation for the future scoping of the selected mitigation alternative
for strategic alignment with available state, federal and other funding sources. The City retained Arcadis U.S. Inc.
(Arcadis) in partnership with Cardno Inc. to conduct this assessment. Arcadis was tasked with project management,
technical feasibility assessment, mitigation alternatives analysis, funding strategy evaluation, and assisting with
outreach.
After providing a high-level identification of a range of potential flood mitigation alternatives using best available
data, Arcadis worked with the City to select four potentially feasible alternatives for further refinement and to gain
input from the public and key stakeholders. The four alternatives presented (and detailed herein) were 1) T-Wall; 2)
Road Raising; 3) Earth Berm; and 4) Hybrid Earth Berm and T-Wall. While the Earth Berm alternative was preferred
by most of the public engaged (via an April 2002 public meeting and online survey conducted during May 2002) –
the Hybrid Earth Berm and T-Wall alternative was deemed the most feasible alternative for achieving the desired
level of protection, aligning with potential sources of funding, and reflecting the input of the community and its
residents.
Moreover, as right of way space varies around the Bayou, this solution was seen as optimal as it allows for
installation of the earth berm and T-Wall strategies in the areas where they are best suited, while allowing for living
shoreline components (a major priority for the City and several potential funding sources) to be incorporated
throughout the project area. Major next steps for the City include furthering coordination with Pinellas County to
refine and advance the scope of project; and strategically aligning the project, and its potential phases and
components with available state, federal and other funding sources and timeframes – as outlined in the
accompanying Funding Strategy that was conducted in parallel to this Alternatives Assessment.
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Figure 1:Whitcomb Bayou Shoreline Protection Alternatives Analysis project location
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Alternatives Analysis Objective

Arcadis performed an analysis to examine the strengths and weaknesses of three flood mitigation alternatives from
the technical feasibility assessment. The alternatives are compared for their respective cost effectiveness, design
challenges, environmental impacts, public input, and eligibility for funding pursuits. Cost estimates have been
developed to inform the City of Tarpons Springs (City) of the potential costs associated with each alternative. This
document is intended to help guide decisions on which alternative will be selected by the City for implementation.
Finally, a funding strategy will be developed to guide the chosen alternative towards the best opportunities for
funding the project.

2.1

Alternatives from Feasibility Assessment

After review of the existing conditions, the following flood protection alternatives have been proposed based on
the 10-Year Flood Event elevation of 5.8 feet. The 10-Year Flood Inundation Map is shown in Figure 2. Since all
of the alternatives will protect to the 10-Year Flood event, the total property damages avoided was estimated to
be $22,535,000. The calculation of this damage reduction estimate is described in Section 2 of this report.
2

Figure 2: 10-Year Flood Inundation Map

2.1.1

Alternative 1: T-Wall

T-walls are so named because their cross-section is in the shape of an inverted “T”. With respect to flood
protection, T-Walls performed well during Hurricane Katrina in Louisiana. Figure 3 and Figure 4 show conceptual
drawings of the side and front views of the proposed T-Wall. A 3ft. to 4ft. roadway clear zone is required for this
3

alternative to provide safety between the drivers and the T-Wall. A watertight gate must be installed for each
existing private dock, maintained, and be self-closing. Living shoreline features can be added to the existing
mangroves to provide habitat for marine life and prevent shoreline erosion. From experience during hurricane
Katrina in Louisiana, T-Walls performed much better than I-Walls since the base of a T-Wall provides much
greater support during flooding conditions.

Figure 3: T-Wall for 10 Year Flood Event (Front View)

Figure 4: T-Wall for 10-Year flood event (Side View)
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2.1.2

Alternative 2: Road Raising

Elevating the roads surrounding Whitcomb Bayou above the 10-year flood level would result in dry passable
access to local transportation routes during flood events. Both Whitcomb Bayou Boulevard and South Spring
Boulevard have elevations of 2-4 feet. Roads at low elevation are at risk of flooding, this could impede possible
evacuation routes or prevent emergency vehicles from entering. Roadway drainage systems must be updated
accordingly when they are elevated. This alternative does not require access or gates for private docks. This
alternative would require modifications to connecting roads and properties along Whitcomb Bayou. A living
shoreline feature would also be included in this alternative in order to provide habitat for marine life as well as
provide protection from shoreline erosion. Figure 5 and Figure 6 show a front and side view of the road raising.

Figure 5: Road Rising for 10 Year Flood Event (Front View)
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Figure 6: Road Raising for 10 Year Flood Event (Side View)

2.1.3

Alternative 3: Earth Berm

Constructing an elevated berm around the bayou would raise the earth to protect the community behind it against
the 10-year flood. A 3:1 slope from the top of the berm to existing grade on either side of the berm is necessary.
In addition, a 3ft. to 4ft. roadway clear zone is required for this alternative to provide safety between the drivers
and pedestrians. The distance between the road and shoreline is less than 10ft. for stretches of the road around
the Bayou, therefore this alternative could have major impacts on the mangroves. Living shoreline features will
also be included in this alternative. Disturbed mangroves would be replanted as part of the living shoreline
component of the improvements. Figure 7 and Figure 8 show a front and side view of the earth berm.
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Figure 7:Earth Berm for 10 Year Flood Event (Front View)

Figure 8: Earth Berm for 10 Year Flood Event (Side View)

2.1.4

Alternative 4: Hybrid – Earth Berm and T-Wall

A hybrid alternative of an earth berm and concrete T-Wall can be designed to limit total impacts on mangroves, by
utilizing the T-Wall in narrow shoulders. In wider shoulders, a more aesthetic elevated berm can serve as a flood
barrier. The end of the concrete wall would be buried into the berm. Wherever possible the earth berm will be
7

utilized to minimize costs. Mangroves and vegetated swales can be established to conceal the wall and provide
living shoreline elements. Figure 9 shows a side view of the hybrid alternative.

Figure 9: Hybrid – Earth Berm and T-Wall

3
3.1

Additional Flood Protection Measures
Seawall Ordinance

The canals connected to the Bayou in the southeast corner of the project area, compound the flooding issue. A
10-Year Event could potentially flood these canals and overtop the seawalls. In this case, water could circumvent
the selected mitigation alternative and flood the areas behind the flood mitigation measures. The City could
consider implementing a seawall ordinance requiring a minimum seawall elevation be set for properties adjacent
to the Bayou. The ordinance could potentially include maintenance or permitting for major repair as a trigger for
sea wall raising. Upon the triggering event, property owners would be required to raise their seawalls to a higher
elevation to improve community resilience.

3.2

Vertical Lift Gate

In lieu of a seawall ordinance, a vertical lift gate is proposed to block the 10-Year Flood waters from entering this
canal system. The gate would be operated by motors and winches connected to towers on both sides of the gate.
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This style of gate is proposed to maintain navigational access for the residences along the canals. The
advantages of a vertical lift gate include the following:
•
•
•
•
•

Gate can span entire canal entrance
Little space is required
Raised gate is accessible for maintenance
Gate is out of the water most of the time, so it is less exposed to corrosion
Proven concept

Some of the disadvantages include:
•
•
•

Raised gate is subject to wind loads
Gate wheels are a weak spot due to wearing
Smooth slide is required (marine growth must be removed)

Under normal conditions the vertical lift gate would remain in the open position to allow navigation and flushing of
the canal system. When a storm is approaching, the vertical lift gate would be lowered to prevent storm surge
from entering the canals. After a storm has passed, the gate would then be raised again to restore navigation
access to the canal system.
Any of the four alternatives selected would require a vertical lift gate to prevent flood water from entering the canal
system. An example of a vertical lift gate is shown in Figure 10 .
In preparation for an approaching storm, the City, in coordination with the Florida Department of Transportation
(FDOT) and the U.S. Coast Guard (USCG), could begin closing the vertical lift gate eight hours in advance of
tropical storm-force winds of 39 mph or higher. The system is reactive and could be closed within a two hour
notice. These canals would be closed to marine navigation and would remain closed for the duration of severe
weather and until the waterways could be assessed for damages.
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Figure 10: Example Vertical Lift Gate

4

Flood Protection Level

The flood protection level or level of protection (LOP) is the elevation above the mean high-high water (MHHW)
mark to which a mitigation project will mitigate the physical damages and disruptions caused by flood events.
The FEMA Flood Insurance Study (FIS) for the area provides flood elevations corresponding to the 10-, 25-, 50-,
100-, and 500-year events. Among these events, the base flood elevation (BFE) informs the elevation above
mean sea level to which the 100-year storm is expected to reach. Residential areas adjacent to the Whitcomb
Bayou are identified to have a BFE of 10.1 ft NAVD88. According to Partial Implementation of the Federal Flood
Risk Management Standard for Hazard Mitigation Assistance Programs, “For all other non-critical actions
involving project types other than structure elevation, dry floodproofing, and mitigation reconstruction, applicants
may choose to apply the FFRMS-FVA or any other higher elevation as long as the project remains technically
feasible and cost effective.” Protection to the 100-year storm may not be feasible due to resident concerns of an
obstructed viewshed and a narrow working area between the road and existing shoreline. It is recommended that
such justification should be stated as a part of any future applications for funding. The level of protection in this
analysis will examine the cost effectiveness of protecting the Bayou to the 10-, 25-, 50-, 100-, and 500-year
events as well as the public appetite for implementing such projects.
The cost-effectiveness of the flood protection is informed by the damages in dollars that are avoided (known as
avoided losses) and by implementing a mitigation solution that protects from each flood elevation and its
associated return period. Analysts used LiDAR elevation data to determine the mean ground elevation of
structures. Those values were subtracted from the flood elevations listed in the FIS to determine flood depths at
each structure. Applying Depth Damage Functions (DDFs) from the North Atlantic Coast Comprehensive Study:
Resilient Adaptation to Increasing Risk – Physical Depth Damage Function Summary Report (2015) and HAZUS
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standard values, physical damages including contents damages, as well as displacement and relocation costs
were calculated to determine potential losses avoided through mitigation. The cost-effectiveness of a project is
determined through a Benefit Cost Analysis (BCA), which compares the annualized costs and benefits (losses
avoided) of a project, with a Benefits to Cost Ratio (BCR). A BCR above one is deemed cost-effective. This
measure of cost-effectiveness is an eligibility requirement for FEMA-Hazard Mitigation Assistance (HMA) grants
including for the Building Resilient Infrastructure and Communities (BRIC) program, Hazard Mitigation Grant
Program (HMGP), and Flood Mitigation Assistance (FMA) program. For scoping purposes, avoided losses can
inform a “cap” dollar amount that project costs can accumulate to and maintain cost-effectiveness under federal
funding criteria. Table 1 shows an approximate value for losses avoided through mitigation of each expected
event.

Table 1: Approximate Loss Values

Return
Period
(Years)

Flood
Elevation

Building

Contents

Displacement

Avoided

Avoided

Avoided

Damages

Damages

Amount

Total Damages
Avoided

10

5.8’

$8,600,000

$10,500,000

$3,400,000

$22,500,000

25

7.2’

$25,900,000

$33,800,000

$15,600,000

$75,400,000

50

8.5’

$39,200,000

$55,400,000

$31,500,000

$126,100,000

100

10.1’

$55,700,00

$77,100,000

$56,300,000

$189,200,000

500

14.4’

$98,000,000

$126,000,000

$141,800,000

$365,800,000

For FEMA programs the Total Damages Avoided column is input into FEMA’s BCA toolkit to determine an
annualized value for pre-mitigation damages. An identical method would be followed for expected damages
following mitigation, with the difference between pre- and post-mitigation damages being the calculated benefits
of the project. For the purposes of this analysis the post-mitigation damages are assumed to be zero for the flood
event which the mitigation is designed to address. In other words, the mitigation alternative is assumed to
completely mitigate damages for the given event. As a part of the calculations conducted through the BCA toolkit
the useful life of the project is taken into account to estimate the probability of an event occurring over the life of
the project. This probability calculation distributes expected damages across the life of the project and then
discounts those back to present day values at a rate of 7 percent set by the Federal Office of Management and
Budget (OMB). This calculation places expected Standard Mitigation Benefits at approximately $30 million for a
flood protection project that fully mitigates the 10-year flood event and has a useful life of 50-years. As mentioned
above this number can be used to estimate a maximum project cost that would remain cost-effective for a
proposed shoreline protection alternative.
Some notes of caution for this analysis should be considered based on the flood data used and assumptions
made about fully mitigating a flood event. While using FIS data is a common practice for determining flood
damages, the assumption that a proposed project will fully mitigate those damages is just that, an assumption.
Many factors can determine the effectiveness of a mitigation action and absent a full project design and hydrology
and hydraulic (H&H) modelling it cannot be determined with surety that those benefits will necessarily accrue.
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Additionally, cost-effectiveness is not a guarantee of funding. In its second iteration, FEMA’s BRIC program
received applications for $4.16 billion in funding to be allocated from a pot of funding totaling only $1.16 billion. In
such a competitive program mitigating to only the 10-year event may be looked upon less favorably by reviewers
than mitigating to the 100-year event or greater. This does not preclude the City from obtaining funding, however
such a pursuit may be more successful under the HMGP program, where recipients are determined to a greater
degree at the State level. Nonetheless, this analysis shows a clear need for shoreline protection to address the
threat of flooding around Whitcomb Bayou and can be used to further refine project designs and development of a
grant funding strategy.

5

Environmental Impacts

The following species may be impacted by this project: Manatees, Seagrasses, Mangroves
This project will comply with environmental standards which may be prescribed pursuant to the following:
a) Institution of environmental quality control measures under the National Environmental Policy Act of 1969.
b) Protection of wetlands pursuant to EO 11990.
c) Protection of endangered species under the Endangered Species Act of 1973.
Mangroves and seagrasses are discontinuous along the Whitcomb Bayou shoreline. The seagrass is listed by
FWC and will require surveys if construction impacts affect the water. The Bayou is a part of the National Wetland
Inventory. There will be no fill in national recognized wetlands. Mangrove loss or damage should be mitigated
onsite, or within the county. There is no existing mitigation bank, therefore, onsite is preferred (Pinellas County
Environmental Management). Manatees have been sighted within the Bayou and it is an important habitat for this
species according to Pinellas County Comprehensive Plan.

6

Community Impacts

Each alternative presents potential community impacts and tradeoffs that were considered during the assessment
process. These include potential impacts concerning how residents have traditionally used, accessed, and
enjoyed the Bayou, and potential impacts to surrounding properties and infrastructure from the proposed
alternatives. Some of the potential impacts considered in the assessment and to be considered for future
implementation include:
1. How current views may be obstructed by the proposed alternatives, including from any elevation or
installation of structures, planting of vegetation, or other measures
2. How traffic patterns and roadway access could potentially be disrupted especially during construction
activities
3. The potential for unintended flooding of neighboring/adjacent properties from proposed alternatives
4. The potential for existing natural systems like mangroves to be affected /displaced by proposed
alternatives
5. How existing access to the Bayou may be affected by proposed alternatives

12

7

Alternatives Advantages and Disadvantages

Table 2 illustrates the advantages and perceived disadvantages associated with each alternative. Table 2 also
includes unique project concerns to be considered for each alternative.
Table 2: Alternatives Advantages and Disadvantages
Alternatives

Concrete T-Wall
•

•

Advantages

•

•

•

•

Disadvantages

•
•

•

Relative Cost
of Alternatives

Road Raising

Designs for stormwater
utilities to go through
wall to maintain
existing draining
pattern
Able to withstand
vessel impacts
Incorporates living
shoreline solutions to
combat erosion

•

Section 408 approval
by USACE to replace
existing flood structure
on site is required
Additional costs for
removing existing
structures may be
required
Power lines may need
to be relocated
Mangrove disturbance
Additional drainage
features in open
drainage areas
May block views with
increasing protection
and general access to
Bayou

•

Medium

•

•

•
•

Transportation access
stays functional during
flood event up to
chosen protection
height
Minimized impacts to
existing mangroves,
existing flood mitigation
projects, property views
Incorporates living
shoreline solutions to
prevent erosion
Connecting road
transitions need to be
modified to provide
proper slope to existing
grade
Loss of road access
during construction
Possible easement
acquisition on
properties for elevated
road slope to existing
grade may be needed

Earth Berm
•
•

•

•

•

•

•

•
•
•

•

Highest

Relatively aesthetically
pleasing solution
Incorporates living
shoreline solutions to
prevent erosion

Hybrid

Section 408 approval
by USACE to replace
existing flood structure
on site is required
Additional costs for
removing existing
structures may be
incurred
Power lines may need
to be relocated
Major mangrove
disturbance
FDEP could reject
project due to
mangrove impacts
Additional drainage
features in open
drainage areas

Lowest

•

•

•

•

Takes advantage of
existing landscape
to limit existence of
T-wall
Incorporates living
shoreline solutions
to prevent erosion
Limits mangrove
disturbance

Section 408
approval by USACE
to replace existing
flood structure on
site is required
Additional costs for
removing existing
structures may be
incurred
Power lines may
need to be
relocated
Additional drainage
features in open
drainage areas

Medium/Low

13

•

•

Unique Project
Concerns

•

•

8

•

Installation of
watertight gates for
access to existing
docks required
Gates must be closed
in anticipation of
flooding event
Possible scouring
around the heel of the
T-wall during high rain
events
Roadway clear zone
between road and wall
needed

•

•

Drainage would need to
be modified to maintain
flow from low elevated
properties to Bayou.
For example, swales
leading to outlets into
Bayou
Driveway and road
connections may need
to be modified

•

•

•

Addressing ADA
concerns by providing
access to crosswalks,
and existing private
docks
Possible extension of
shoreline to provide
proper slope down to
grade
Roadway clear zone
between road and
berm slope needed

•

•

•

Installation of
watertight gates for
access to existing
docks required
Gates must be
closed in
anticipation of
flooding event
Possible scouring
around the heel of
the T-wall during
high rain events
Roadway clear
zone between road
and wall needed

Opportunities for Phased Construction

The implementation of these flood protection alternatives should consider phased construction. This will reduce
the impacts to residents and traffic flow along Whitcomb Bayou by constructing smaller segments of the roadway
improvements at a time.

9

Estimated Design and Construction Costs

Table 3 illustrates ranges of estimated costs associated with each alternative. Total cost estimates include cost of
construction and design and investigation costs.
Table 3: Estimated Construction Costs

Cost Range
Alternative 1
T-Wall construction
Vertical Gate at Bridge

Length
(feet)
11,200

Lower Cost

Upper Cost

$8,971,200

$13,955,200

50

$17,000,000

$30,000,000

$897,000

$1,395,000

$26,868,200

$45,350,200

Length
(feet)
11,200

Lower Cost

Upper Cost

$10,584,000

$16,464,000

50

$17,000,000

$30,000,000

$1,058,000

$1,646,000

Design / Investigation
Costs
Total
Alternative 2
Road Raising
construction
Vertical Lift Gate at
Bridge
Design / Investigation
Costs

14

Total
Alternative 3
Earth Berm
construction
Vertical Lift Gate at
Bridge
Design / Investigation
Costs
Total
Alternative 4
Hybrid: Earth Berm &
T-Wall construction
Vertical Lift Gate at
Bridge
Design / Investigation
Costs
Total

$28,642,000

$48,110,000

Length
(feet)
11,200

Lower Cost

Upper Cost

$4,435,200

$6,899,200

50

$17,000,000

$30,000,000

$443,000

$689,000

$21,878,200

$37,588,200

Length
(feet)
11,200

Lower Cost

Upper Cost

$6,700,000

10,400,000

50

$17,000,000

$30,000,000

$670,000

1,040,000

$24,370,000

$41,440,000

10 Estimates of Operations, Project Useful Life and
Maintenance Costs
Table 4 outlines the project useful life for each alternative and lists maintenance costs associated with each
alternative. The vertical lift gate will be needed for all four alternatives.
Table 4: Alternatives Useful Life and Maintenance Costs

Mitigation Type

Project Useful Life

Maintenance Costs ($/year)

Concrete T Wall

50 years

$112,000

Road Raising

50 years

$112,000

Earth Berm

50 years

$123,000

Hybrid: Earth Berm &
T- Wall

50 years

$117,500

Vertical Lift Gate

50 years

$100,000
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11 Alignment with Pinellas County Plans
As the project area spans both City and County boundaries, and the challenges and risks facing Whitcomb Bayou
transcend political jurisdictions – continued coordination between the City and Pinellas County is critical for
successful actions for mitigating flood risk for Whitcomb Bayou as a whole. This collaboration and coordination
should include appropriate representation at the department, and leadership levels for both entities. Coordination
with Pinellas County will help facilitate harmonization with future/planned County-led work affecting the Bayou,
especially pertaining to upgrades for public works and transportation infrastructure. In addition, coordination and
mutual support may be required for and/or increase the competitiveness of any future grant applications to
applicable state and federal funding programs. Coordination may also identify potential synergies that may reduce
costs to both the City and County and minimize disruptions to the public.
Pinellas County has conducted and development numerous relevant models, studies, plans and strategies that
may help inform and guide the any future mitigation action the City may take for Whitcomb Bayou. The City,
where applicable and appropriate, should seek opportunities to align this project with the key findings, goals,
recommendations, and requirements from the most recent versions of these County-led efforts. Some of the
recent, relevant documents and initiatives from Pinellas County that present opportunities for alignment include,
but are not limited to:
•
•
•
•

Pinellas County Local Mitigation Strategy
Pinellas County All Hazards Preparedness Guide
Pinellas County Sustainability and Resiliency Action Plan (SRAP)
Pinellas County Sea Leve Rise and Storm Surge Vulnerability Assessment

12 Steps for Full Project Design
Potential next steps for project implementation may include:
•
•
•
•
•

Topographic / Bathymetric Survey
Seagrass Survey
Geotechnical Investigation
Permitting
Design

13 Recommendations
A hybrid solution between the T-Wall and Earth Berm alternatives may be the optimal solution for the project.
While the Earth Berm is the lowest cost solution, space within the right of way between Whitcomb Blvd and the
Bayou is limited in some areas. A hybrid option would allow the T-Wall to be placed in areas where space is
limited, and the Earth Berm could be installed when enough space is available. However, the living shoreline
elements would remain consistent regardless of the flood protection alternative. The living shoreline will
incorporate natural vegetation and existing mangroves with a harder shoreline structure like oyster reefs and
riprap, and also may provide opportunities for community involvement. In addition, the vertical lift gate at the
bridge would be required for all of the flood protection options. Without this protection for the canals, flood waters
could overtop the seawalls and circumvent the flood protection alternatives.
16

The next steps include implementing a funding strategy memo to assist the City in securing funding to help offset
the costs of implementing these flood alternatives. That memo will serve as the next phase of study for the
project and will seek to examine funding options for implementation of the project and make recommendations on
a path forward to further scope the project to best leverage the identified funding opportunities.
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Appendix D. Cost Estimate Details

Project Summary
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Subtotal

Total

Concept Alternatives
Alt 1

1,000 LF

890.00

883,955

AACE Class (-%) Adjusted Direct Cost

-10.00 %

-89.00

801.00

AACE Class (+) Adjusted Direct Cost

40.00 %

356.00

1,246.00

CONCRETE T-WALL

890,000

Class (4) AACE Range of Probability Cost per Foot

Maintenance Cost | Repair Wall & Gates, if required
Landscape Plant Maintenance

Alt 2

50.0 LF

140,000

1,000.0 LF

10,000

1,000 LF

1,050.00

1,040,085

AACE Class (-%) Adjusted Direct Cost

-10.00 %

-105.00

945.00

AACE Class (+) Adjusted Direct Cost

40.00 %

420.00

1,470.00

ELEVATED ROAD

1,050,000

Class (4) AACE Range of Probability Cost per Foot

Alt 3

Maintenance | Mill & Repave Road

2,667 SY

EARTH BERM without Sidewalk

1,000 LF

440.00

430,231

AACE Class (-%) Adjusted Direct Cost

-10.00 %

-44.00

396.00

AACE Class (+) Adjusted Direct Cost

40.00 %

176.00

616.00

80,000

440,000

Class (4) AACE Range of Probability Cost per Foot

Alt 4

Maintenance Cost per 1,000 LNFT

1.0 year

Navigable Flood Control Gate

75 LF

11,000

25,000,000

Class (5) AACE Range of Probability Cost per Foot

6/2/2022 2:24:25 PM

AACE Class (-%) Adjusted Direct Cost

-15.00 %

-3,750,000.
00

21,250,000

AACE Class (+) Adjusted Direct Cost

50.00 %

12,500,000.
00

37,500,000

Flood Mitigation Alternatives

Arcadis
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Project Summary
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Subtotal

Total

Optional Cost, if needed
Sheet Piling Support

1,000 LF

500.00

495,966

500,000

*Cost can vary +/- depending on type, size, and
depth of piling

**Basis of Cost used 1,000 LNFT to derive a cost
per LNFT

6/2/2022 2:24:25 PM

Flood Mitigation Alternatives

Arcadis
Page 2 of 2

Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

CONCRETE T-WALL
Temporary Barriers and Staging
Survey and Layout Data
Boundary & survey markers, layout, 3 person crew

1.0 day

2,810.00

2,810

Utility Locating | Pot Holing

1.0 day

3,730.00

3,730

35.0 day

675.00

23,625

8.97

8,966

subtotal
Staging Areas
Traffic Control Allowance per 1,000 ft
Temporary Barrier Enclosure

1,000.0 lf

Construction Entrance | 20'x 40'

89.0 sy

23.25

2,070

Repair Grades @ Demobilization

556.0 sy

3.91

2,172

subtotal

General Requirements

1,000.0 lf

40,562

Earthwork

Clearing and Grubbing
Temporary Silt Fence

1,000 lf

4.27

4,270

0.46 ac

8,890.00

4,089

Topsoil Stripping

1,389 sy

5.92

8,222

Fine grading, fine grade for slab on grade, machine

1,389 s.y.

2.25

3,125

Top Soil Placement & Seeding

1,389 sy

4.00

5,559

Clearing and Grubbing

subtotal

Total Earthwork

62,098

Shoreline Protection
Rip Rap Toe
Rip Rap Toe Protection

223

TN

221.20

49,339

3,000 s.f.

1.00

3,000

334 e.a.

3.50

1,169

4.0 day

3,006

12,024

Exterior Improvements
Wetlands Restoration
Wetland Planting Soil Prep
Saltmeadow Cord-grass | 2" Plug
Installation
subtotal
6/2/2022 10:41:22 AM

Flood Mitigation Alternatives

65,532
Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total
(Continued)

CONCRETE T-WALL

Cast-in-Place Concrete Retaining Walls
Concrete Floodwall
Structural Concrete | Footing

445.0 cy

308.48

137,273

Structural Concrete | Stem

208.0 cy

678.47

141,122

1.54

101,913

157.54

15,754

15,905.70

31,811

Steel Reinforcement

66,062 lbs

Expansion & Control Joints

100.0 lf
subtotal

Flood Barriers
3'0" width by 3'6" high Aluminum Hinged Gate

2.0 ea

**Assumes 1 ea every 500' needed.
Total CIP Wall

427,874

Sheet Piling (optional)
see Optional Cost

subtotal

Cost of Work Subtotal

555,504

Mobilization and Demobilization

2.00 %

11,110

Cost of Work Escalation to Mid-Point of Constr | April 2023

6.10 %

33,886

Construction Contingency

5.00 %

27,775

SUBTOTAL

Contractor General Conditions & Requirements

628,275

2.00 mo

SUBTOTAL

130,000
758,275

Contractor Overhead

8.00 %

60,662

Contractor Profit

5.00 %

37,914

SUBTOTAL
6/2/2022 10:41:22 AM

65,000.00

Flood Mitigation Alternatives

856,850
Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Total
(Continued)

CONCRETE T-WALL
Contractor Bonding

1.50 %

12,853

Insurance

0.90 %

7,712

Total Construction Cost

6/2/2022 10:41:22 AM

Rate

Flood Mitigation Alternatives

877,415

Arcadis
Page 3 of 17

Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

Maintenance Cost | Repair Wall & Gates, if required
Assumed Repair and Replacement
Repair Accidently Vehicler Wall Damage

50.0 lf

Flood Gate Oil Mechanical Joints and Repaint

2.0 ea

Replace Plantings Allowance per 1,000 LF

1.0 ls

per 1,000
LF
10,000.00

Temporary Barriers and Staging
Staging Areas
Traffic Control Allowance per 1,000 ft

5.0 day

Temporary Barrier Enclosure

200.0 lf

675.00

3,375

8.97

1,793

Construction Entrance | 20'x 40'

89.0 sy

23.25

2,070

Repair Grades @ Demobilization

278.0 sy

7.81

2,172

42.70

4,270

2.25

156

subtotal

Earthwork

Site Repair
Temporary Silt Fence

100 lf

Fine grading, fine grade for slab on grade, machine

69 s.y.

Top Soil Placement & Seeding

69 sy

80.05

5,559

Structural Concrete | Footing

23.0 cy

314.02

7,222

Structural Concrete | Stem

11.0 cy

654.06

7,195

1.52

5,799

159.75

1,597

770.00

1,540

subtotal

Cast-in-Place Concrete Retaining Walls
Concrete Floodwall

Steel Reinforcement

3,821 lbs

Expansion & Control Joints

10.0 lf
subtotal

Flood Barriers
3'0" width by 3'6" high Aluminum Hinged Gate | Service - Oil & Repaint

2.0 ea

**Assumes 1 ea every 500' needed.

Cost of Work Subtotal

6/2/2022 10:41:22 AM

Flood Mitigation Alternatives

42,748

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

(Continued)

Maintenance Cost | Repair Wall & Gates, if required
Mobilization and Demobilization

2.00 %

855

Future Construction Escalation Assumption

10.00 %

4,275

Construction Contingency

5.00 %

2,137

SUBTOTAL

Contractor General Conditions & Requirements

50,016

1.00 mo

SUBTOTAL

65,000.00

65,000
115,016

Contractor Overhead

8.00 %

9,201

Contractor Profit

5.00 %

5,751

SUBTOTAL

129,968

Contractor Bonding

1.50 %

1,950

Insurance

0.90 %

1,170

Total Construction Cost

6/2/2022 10:41:22 AM

Total

Flood Mitigation Alternatives

133,087

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

Landscape Maintenance
Assumed Repair and Replacement
Replace Plantings Allowance per 1,000 LF

1.0 ls

10,000.00

1,000.0 LF

100.00

Planting
Replacement of Plant Material and Bedding Allowance

Cost of Work Subtotal

6/2/2022 10:41:22 AM

Flood Mitigation Alternatives

100,000

100,000

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

ELEVATED ROAD
General Requirements
Survey and Layout Data
Boundary & survey markers, layout, 3 person crew

2.0 day

2,810.00

5,620

Utility Locating | Pot Holing

1.0 day

3,730.00

3,730

60.0 day

675.00

40,500

8.97

8,966

Staging Areas
Traffic Control Allowance per 1,000 ft | Flagmen
Temporary Barrier Enclosure

1,000.0 lf

Construction Entrance | 20'x 40'

89.0 sy

23.25

2,070

Repair Grades @ Demobilization

556.0 sy

3.91

2,172

subtotal

General Requirements

1,000.0 lf

63,057

Demolition
Selective Site Demolition
Intersection Modification

1.0 ea

3,500.00

3,500

2,445.0 sy

11.98

29,291

510.0 cy

25.00

12,750

2,445.0 sy

1.17

2,861

1,000 lf

4.27

4,270

0.46 ac

8,890.00

4,089

Topsoil Stripping

1,389 sy

5.92

8,222

Fine grading, fine grade for slab on grade, machine

1,389 s.y.

2.25

3,125

Top Soil Placement & Temp Seeding

1,389 sy

4.00

5,559

445.0 s.y.

3.97

1,767

REM Asphalt Paving
Haul Off and Disposal
Grade & Compact
subtotal

Earthwork

Clearing and Grubbing
Temporary Silt Fence
Clearing and Grubbing

subtotal

Fine Grading
Swale Drainage
Fine grading, fine grade for small irregular areas

6/2/2022 10:41:22 AM

Flood Mitigation Alternatives

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total
(Continued)

ELEVATED ROAD
Geosynthetic soil stabilization, geotextile fabric, woven, heavy duty, 600
lb. tensile strength

445.0 s.y.

Sodding includes fertilizing - Banks & Flat; soil treatment and watering

445.0 sy

2.92

1,299
0

subtotal

Excavation and Fill
Fill
Current Elevation 3.0' to 5.8 high
Fill Under Road | 24' wide x 2'6" high

2,778.0 l.c.y.

Fill Slope 3:1 | (2) sides

417.0 l.c.y.

Surveyor

2.0 wk

5,400.00

10,800

Select Fill Material

3,195.0 l.c.y.

30.00

95,850

Cycle hauling(wait, load, travel, unload or dump & return) time per cycle,
loose cubic yards, 15 min load/wait/unload, 12 C.Y. truck, cycle 50 miles,
50 MPH, excludes loading equipment

3,195.0 l.c.y.

20.46

65,370

Load/Haul/Placement

3,197.0 l.c.y.

11.14

35,615

Compact and Fine Grade Fill Material

2,667.0 e.c.y.

0.61

1,627

subtotal

Earthwork Subtotal

1,000.0 lf

285,995

Shoreline Protection
Rip Rap Toe
Rip Rap Toe Protection

223

TN

221.20

49,339

3,000 s.f.

1.00

3,000

334 e.a.

3.50

1,169

4.0 day

3,006

12,024

Exterior Improvements
Wetlands Restoration
Wetland Planting Soil Prep
Saltmeadow Cord-grass | 2" Plug
Installation
subtotal

65,532

Exterior Improvements
Asphalt Paving
Mobilization
6/2/2022 10:41:22 AM

1.0 ls
Flood Mitigation Alternatives

2,500.00

2,500
Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total
(Continued)

ELEVATED ROAD
Compacted SubGrade

2,667 sy

1.12

2,987

6-inch Graded Aggregate Base

2,667 sy

9.41

25,096

Prime Coat

2,667 sy

3.97

10,588

1 1/2" - Type "B"Binder

2,667 sy

8.92

23,790

1 1/2" - Type "Ë"Asphalt Topping

2,667 sy

9.91

26,430

5 day

1,000.00

5,000

Demolish, remove concrete, mesh reinforced, to 6" thick, hydraulic
hammer

612.0 s.y.

23.89

14,621

Base course drainage layers, aggregate base course for roadways and
paved areas, bank run gravel, spread and compacted, 4" deep

612.0 s.y.

6.95

4,253

Sidewalks, driveways, and patios, sidewalk, concrete, cast-in-place with 6
x 6 - W1.4 x W1.4 mesh, broomed finish, 3,000 psi, 6" thick, excludes
base

2,500.0 s.f.

8.84

22,100

Sidewalks, driveways, and patios, sidewalk, concrete, cast-in-place with 6
x 6 - W1.4 x W1.4 mesh, broomed finish, 3,000 psi, 4" thick, excludes
base

3,000.0 s.f.

6.80

20,400

4.0 no

99.75

399

Hauling
subtotal

Concrete Paving

subtotal

Pavement Markings
Stop Bar
5-inch Sold double yellow

1,000 ft

1.96

1,960

4-inch White Side Marker

2,000 ft

1.13

2,260

subtotal
Landscape
Segmental Retaining Wall @ Large Trees Allowance

10.0 ea

5,000.00

50,000

Replace Bushes & Plants similar Allowance

20.0 ea

250.00

5,000

10,000.00

10,000

3,334.0 s.y.

1.59

5,301

667.0 s.y.

9.00

6,003

Irrigation Relocation and Replacement as needed

1.0 ls

Fine grading, loam or topsoil fine grade for large area
Sod Replacement
subtotal

Site Improvements and Repair Subtotal

1,000.0 lf

Cost of Work Subtotal
6/2/2022 10:41:22 AM

Flood Mitigation Alternatives

238,688

643,922
Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

(Continued)

ELEVATED ROAD
Mobilization and Demobilization

2.00 %

12,878

Cost of Work Escalation to Mid-Point of Constr | April 2023

6.10 %

39,279

Construction Contingency

5.00 %

32,196

SUBTOTAL

Contractor General Conditions & Requirements

728,276

2.50 mo

SUBTOTAL

65,000.00

162,500
890,776

Contractor Overhead

8.00 %

71,262

Contractor Profit

5.00 %

44,539

SUBTOTAL

1,006,577

Contractor Bonding

1.50 %

15,099

Insurance

0.90 %

9,059

Total Construction Cost

6/2/2022 10:41:22 AM

Total

Flood Mitigation Alternatives

1,030,735

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

Maintenance | Mill & Repave Road
Scope Of Maintenance
Patch or Resurface Asphalt Pavement

2,667 sy

Exterior Improvements
Asphalt Paving
Mobilization

1.0 ls

2,500.00

2,500

Cold milling asphalt paving, 1" to 3" asphalt pavement, cold planing &
cleaning

2,667 s.y.

3.40

9,068

Prime Coat

2,667 sy

3.97

10,588

1 1/2" - Type "Ë"Asphalt Topping

2,667 sy

9.91

26,430

1,000.00

5,000

Hauling

5 day
subtotal

Cost of Work Subtotal

53,586

Future Construction Escalation Assumption

10.00 %

5,359

Construction Contingency

5.00 %

2,679

SUBTOTAL

61,624

Contractor Overhead

8.00 %

4,930

Contractor Profit

5.00 %

3,081

SUBTOTAL

Contractor Bonding

1.50 %

1,045

Insurance

0.90 %

627

Total Construction Cost

6/2/2022 10:41:22 AM

69,635

Flood Mitigation Alternatives

71,306

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

EARTH BERM without Sidewalk
Temporary Barriers and Staging
Survey and Layout Data
Boundary & survey markers, layout, 3 person crew

1.0 day

2,810.00

2,810

Utility Locating | Pot Holing

1.0 day

3,730.00

3,730

21.0 day

675.00

14,175

8.97

8,966

subtotal
Staging Areas
Traffic Control Allowance per 1,000 ft
Temporary Barrier Enclosure

1,000.0 lf

Construction Entrance | 20'x 40'

89.0 sy

23.25

2,070

Repair Grades @ Demobilization

556.0 sy

3.91

2,172

subtotal

General Requirements

1,000.0 lf

31,112

Earthwork

Clearing and Grubbing
Temporary Silt Fence

1,000 lf

4.27

4,270

0.46 ac

8,890.00

4,089

Topsoil Stripping

1,389 sy

5.92

8,222

Fine grading, fine grade for slab on grade, machine

1,389 s.y.

2.25

3,125

Top Soil Placement & Temp Seeding

1,389 sy

4.00

5,559

Clearing and Grubbing

subtotal

Excavation and Fill
Fill
Current Elevation 3.0' to 5.8 high
Fill Embankment | 5'0"' wide x 2'8" high

695.0 l.c.y.

Fill Slope 3:1 | (2) sides

417.0 l.c.y.

General Fill Material Purchase

1,112.0 l.c.y.

30.00

33,360

Trucking Fill Material less than 50 miles

1,112.0 l.c.y.

20.46

22,752

Load/Haul/Placement

1,112.0 l.c.y.

11.14

12,388

Fine grading, fine grade for slab on grade, with hand grading

1,223.0 s.y.

2.85

3,486

Compact and Fine Grade Fill Material

1,000.0 e.c.y.

0.61

610

subtotal
6/2/2022 10:41:22 AM

Flood Mitigation Alternatives

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total
(Continued)

EARTH BERM without Sidewalk
Revetments
Revetments, concrete matt, includes all labor, material and equipment for
complete installation

2,000.0 sf

Earthwork Subtotal

1,000.0 lf

32.25

64,500

189,743

Shoreline Protection
Rip Rap Toe
Rip Rap Toe Protection

223

TN

221.20

49,339

3,000 s.f.

1.00

3,000

334 e.a.

3.50

1,169

4.0 day

3,006

12,024

Exterior Improvements
Wetlands Restoration
Wetland Planting Soil Prep
Saltmeadow Cord-grass | 2" Plug
Installation
subtotal

65,532

Exterior Improvements
Landscape
Move, Replant, Palm Trees as necessary

2.0 ea

Sod Slope

667.0 s.y.

2,500.00

5,000

9.00

6,003

subtotal

Site Improvements and Repair Subtotal

1,000.0 lf

Cost of Work Subtotal

266,278

Mobilization and Demobilization

2.00 %

5,326

Cost of Work Escalation to Mid-Point of Constr | April 2023

6.10 %

16,243

Construction Contingency

5.00 %

13,314

SUBTOTAL

6/2/2022 10:41:22 AM

11,003

Flood Mitigation Alternatives

301,160

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

(Continued)

EARTH BERM without Sidewalk
Contractor General Conditions & Requirements

1.00 mo

SUBTOTAL

65,000.00

65,000
366,160

Contractor Overhead

8.00 %

29,293

Contractor Profit

5.00 %

18,308

SUBTOTAL

413,761

Contractor Bonding

1.50 %

6,206

Insurance

0.90 %

3,724

Total Construction Cost

6/2/2022 10:41:22 AM

Total

Flood Mitigation Alternatives

423,691

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

Maintenance Cost per 1,000 LNFT
Scope Of Maintenace
Turf and Grasses
Mowing, lawn mowing, improved areas, riding mower

50.0 m.s.f.

Monthly Maintenaces Trees & Shrubs

12.0 mo
subtotal yearly cost

6/2/2022 10:41:22 AM

Flood Mitigation Alternatives

2.96

5,920

397.37

4,768
10,688

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

Navigable Flood Control Gate
Sector Gate
Canal Control Gate

75.0 LF

200,000.00

Cost of Work Subtotal

15,000,000

Mobilization and Demobilization

2.00 %

300,000

Cost of Work Escalation to Mid-Point of Constr | April 2024

12.00 %

1,800,000

Construction Contingency

10.00 %

1,500,000

SUBTOTAL

Contractor General Conditions & Requirements

18,600,000

24.00 mo

SUBTOTAL

65,000.00

1,560,000
20,160,000

Contractor Overhead

10.00 %

2,016,000

Contractor Profit

8.00 %

1,612,800

SUBTOTAL

23,788,800

Contractor Bonding

1.50 %

356,832

Insurance

0.90 %

214,099

Total Construction Cost

6/2/2022 10:41:22 AM

15,000,000

Flood Mitigation Alternatives

24,359,731

Arcadis
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Project Summary Breakout
Project: Whitcomb Bayou

Details: Concept Alternatives R.O.M._Maintenance

Building: Flood Mitigation Alternatives

Code

Description

Quantity

Unit

Rate

Total

Sheet Piling Support
Sheet Piling (optional)
Steel sheet piling seawalls, vinyl sheeting, 12' high, shore driven

1,000.0 l.f.

Whaler, 12"x12" prestressed concrete

1,000.0 lf

315.24

315,240

35.00

35,000

subtotal

Cost of Work Subtotal

350,240

Mobilization and Demobilization

2.00 %

7,005

Cost of Work Escalation to Mid-Point of Constr | April 2023

6.10 %

21,365

Construction Contingency

5.00 %

17,512

SUBTOTAL

Contractor General Conditions & Requirements

396,121

0.50 mo

SUBTOTAL

32,500
428,621

Contractor Overhead

8.00 %

34,290

Contractor Profit

5.00 %

21,431

SUBTOTAL

484,342

Contractor Bonding

1.50 %

7,265

Insurance

0.90 %

4,359

Total Construction Cost

6/2/2022 10:41:22 AM

65,000.00

Flood Mitigation Alternatives

495,966

Arcadis
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Appendix E. Benefit Cost Analysis (BCA) Reports for each Alternative

F. Alternatives Summaries

Alternative 1 : T-Wall

Description: A concrete wall with a cross-section in the shape of and inverted “T”
constructed between the road and the bayou shoreline.
Project Considerations: A watertight gate must be installed for each existing private dock,
maintained, and be self-closing. Living shoreline features can be added to the existing
mangroves to provide habitat for marine life and prevent shoreline erosion.
Alternative 1
T-Wall construction
Vertical Lift Gate
Design / Investigation Costs
Total

Length
(feet)
11,200
50

Project Useful Life
50 years

Benefits
• Stormwater utilities can go through wall to
maintain existing drainage pattern
• Can withstand vessel impacts
• Relatively lower cost

Lower Cost

Upper Cost

$8,971,200
$17,000,000
$897,000
$26,868,200

$13,955,200
$30,000,000
$1,395,000
$45,350,200

Maintenance Costs ($/year)
$112,000 ( T-Wall)
$100,000 (Vertical Lift Gate)

Trade-Offs
• Section 408 approval by USACE needed to
replace existing flood structure on site
• Additional costs for removing existing
structures may be required
• Power lines may need to be relocated
• Mangrove disturbance
• Additional drainage features in open
drainage areas
• May block views with increasing protection
and general access to Bayou
• Possible scouring around the heel of the Twall during high rain events

Alternative 2 : Road Raising

Description: Elevation of roads surrounding Whitcomb Bayou above the 10-year flood level.
Project Considerations: Drainage would need to be modified to maintain flow from low
elevated properties to Bayou. Driveway and road connections may need to be modified.
Alternative 2
Road Raising construction
Vertical Lift Gate at Bridge
Design / Investigation Costs

Length
(feet)
11,200
50

Total
Project Useful Life
50 years

Benefits

• Transportation access remains
functional during flood event up to
chosen protection height
• Minimized impacts to existing
mangroves, existing flood mitigation
projects, property views
• Incorporates living shoreline
solutions to prevent erosion

Lower Cost

Upper Cost

$10,584,000
$17,000,000
$1,058,000

$16,464,000
$30,000,000
$1,646,000

$28,642,000

$48,110,000

Maintenance Costs ($/year)
$112,000 ( Road-Raising)
$100,000 (Vertical Lift Gate)

Trade-Offs
• Connecting road transitions need to
be modified to provide proper slope
to existing grade
• Road will not be accessible during
construction
• Possible easement acquisition may
be required on properties for
elevated road slope to existing grade

Alternative 3 : Earth Berm

Description: Construction of an elevated earth berm around the bayou. Vegetation could be
planted on the berm.
Project Considerations: A 3:1 slope from the top of the berm to existing grade on either side
of the berm is necessary.
Alternative 3
Earth Berm construction
Vertical Lift Gate at Bridge
Design / Investigation Costs
Total

Length
(feet)
11,200
50

Project Useful Life
50 years

Benefits
• Relatively aesthetically pleasing
• Incorporates living shoreline
solutions to prevent erosion
• Potential to incorporate public
green space and recreational
opportunities (e.g. walking path,
bike trail)
• Facilitates ability to connect the
neighborhood to Craig Park
• If combined with living shoreline
components, living shoreline can
migrate with anticipated sea level
rise
• Least expensive option

Lower Cost

Upper Cost

$4,435,200
$17,000,000
$443,000
$21,878,200

$6,899,200
$30,000,000
$689,000
$37,588,200

Maintenance Costs ($/year)
$123,000 (Earth Berm)
$100,000 (Vertical Lift Gate)

Trade-Offs
• Section 408 approval by USACE
needed to replace existing flood
structure on site
• Additional costs for removing
existing structures may be
required
• Power lines may need to be
relocated
• Major mangrove disturbance
• FDEP could reject project due to
mangrove impacts
• Additional drainage features in
open drainage areas

Alternative 4: Hybrid

Description: A combination of an earth berm and T-Wall. The hybrid alternative can be
designed to limit total impacts on mangroves, by utilizing the T-Wall in narrow shoulders. In
wider shoulders, a more aesthetic elevated berm can serve as a flood barrier.
Project Considerations: Mangroves and vegetated swales can be established to conceal
the wall and provide living shoreline elements
Alternative 4
Hybrid: Earth Berm & T-Wall
construction
Vertical Lift Gate at Bridge
Design / Investigation Costs
Total

Length
(feet)
11,200

Lower Cost

Upper Cost

$6,700,000

10,400,000

50

$17,000,000
$670,000
$24,370,000

$30,000,000
1,040,000
$41,440,000

Project Useful Life
50 years

Maintenance Costs ($/year)
$117,500 (Hybrid: Earth Berm & T-Wall)

Benefits
• Takes advantage of existing
landscape to limit existence of Twall
• Incorporates living shoreline
solutions to prevent erosion
• Limits mangrove disturbance

$100,000 (Vertical Lift Gate)

Trade-Offs
• Section 408 approval by USACE
to replace existing flood structure
on site is required
• Additional costs for removing
existing structures may be
incurred
• Power lines may need to be
relocated
• Additional drainage features in
open drainage areas

