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Introductions

Bob Hamilton

President, Senior Coastal Engineer. 

› 20+ years of experience with Palm 
Beach

› Oversaw technical review of 
Comprehensive Coastal Management 
Program, Coastal Flood Vulnerability 
Assessment

Nasser Brahim

Senior Climate Resiliency Specialist. 

› 15 years of climate resiliency and 
infrastructure experience

› Led development of Implementation 
Plan resilience recommendations
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Flood Risk Model ID /Rank Assets at Risk

Prior Work – CFVA

The Coastal Flood Vulnerability Assessment (CFVA) was 
completed in 2019 to examine future coastal flood risk 
resulting from sea level rise and storms of increasing 
severity and intensity.
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Where We Left off from CFVA...

The CFVA provided the Town:

• Updated picture of its present and future flood risk

• Identification and ranking of its assets at risk

Town pursued an Implementation Plan to:

• Identify specific actions to pursue to build coastal resilience based on the flood risk and 
assets defined in the CVFA

The new findings follow – Introducing Level-Up Palm Beach!
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Next Steps to Complete this Scope of Work

May 27 Shore 
Protection Board

June 8 Town Council 
to Discuss Draft Final 

Report Framework

Draft Final Report

Meeting(s) to Discuss 
Draft Final Report

Final Report

Beyond this 
Scope: Implementati

on
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• Resilience Planning Grants (RPG) for communities with coastal program in comprehensive plan (< $75k)

• Comply with Peril of Flood Statute

• Vulnerability Assessments

• Adaptation and Resilience Plans

• Regional Collaboration Efforts

• Resilience Implementation Grants (RIG) (<$500k)

• Nature-Based Erosion & Flood Control

• Elevation of Public Structures

• Projects in Adaptation / Resilience Plans

• New Sea Level Impact Projection (SLIP) Studies

• New Rule for State-Financed Constructors

• Requires Consideration of Sea Level Rise in Planning/Design

• Enforceable

• Statewide vulnerability study will be conducted per Senate Bill 1954

Florida Resilient Coastlines Program

https://floridadep.gov/rcp/florida-resilient-coastlines-program
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• May 12, 2021 signed into law by Governor DeSantis

• Contemplates $640M+ to ensure state and local communities are prepared

• Resilient coastlines initiative, including resilience projects and coral reefs

• Resilient Florida Grant Program planning efforts

• Federal funding toward statewide resilience projects

• Local community partnering funds

• Statewide Vulnerability Study

• Regional Resilience Coalitions

• Florida Flood Hub at USF with other Collaborators

Senate Bill 1954: Statewide Flooding and Sea Level Rise Resilience

https://www.flsenate.gov/Session/Bill/2021/1954
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Palm Beach has incorporated coastal resilience measures via the 

coastal program, asset-specific designs, and evolving policy to enhance.

Primary sources for present and future coastal flood risk are from the 

Lake Worth side, including diverse public and private property...

...Which makes it complex to achieve community resilience - there is not 

a single independent Town-owned solution.

Although certain Town assets are at risk and can be improved 

independently, community coastal flood resilience will depend on 

public/private cooperation, including forward-thinking policies & 

programs.

The Concept for 
Implementation 

Planning has 
Evolved

Level-Up
Palm Beach
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Level-Up Palm Beach Goal and Purpose

The goal of Level-Up is to set Palm Beach on 
a path to identify and achieve high 
standards of resilience to sea level rise, 
future storms, and related coastal flooding 
from climate change. 

Recommendations are phased over time, 
allowing for an adaptive approach to build a 
resilient and layered system of protection.

Town Facilities and Infrastructure

Floodplain Development

Lake Worth Shoreline

Comprehensive Plan
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Design, construct, and maintain Town assets to mitigate future 
risks from coastal flooding.

Town Facilities and Infrastructure

Level-Up
Palm Beach
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Design Flood Elevations for Facilities

Maintenance Projects 

End of service life in 2040 or sooner

+2’
Major Rehabilitation Projects 

End of service life in 2041-2060

+3’
New Construction Projects 

End of service life later than 2060

+1’

FEMA BFE = 6’ NAVD88

SOURCE: UNIFIED SEA LEVEL RISE PROJECTION FOR SOUTHEAST FLORIDA (2019)
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Near-Term Recommendations

Facility Recommendation (*to be verified) Flood Risk

Present| Future| Value

Order of Magnitude 

Capital Cost

D-12 SPS 

(Bldg)

Floodproof with deployable barriers, conduit 

sealant, floor drain backflow valve

5% >20% 70 $$

D-6 SPS 

(Bldg)

Raise proposed main disconnect and existing 

30KVA transformer* and Panel L1*

5% >20% 67 $$

E-6 WPS Raise pump junction box and electrical/control 

panels

3% 20% 70 $

D-12 SPS 

(Wet Well)

Extend pump electrical gear wall, raise electrical 

panels, and provide higher access

2% 10% 70 $$

D-5 Raise proposed control panel 3% 20% 63 $

D-17 SPS Raise proposed electrical/controls 2% 10% 57 $

A-6 WPS Raise proposed equipment 1 ft higher than 

planned

1% 10% 73 $$

D-8 SPS Raise proposed air-cooled radiators, pump control 

panel

1% 10% 63 $
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D-12 Stormwater Pump Station

Built in 2001 (20 years old)

Upgrades planned in 2022

Critical for access and property protection:

› 120-acre, largely residential area

› North Fire Station

› Master Wastewater Pump Station

› Recreational and historic resources, 

› Large commercial area with the only 
supermarket on the island

Vulnerabilities at present FEMA BFE:

1. Control Building

• Muffler*

• Motor Control Center (MCC)

• Automatic Transfer Switch (ATS)

• 30KVA step-down transformer*

• Switchgear*

2. Wet Well 

• Electrical panels*

*Field verification required

SOURCE: PHOTO FROM MOCK ROOS STORMWATER PUMP STATION CONDITION ASSESSMENT (2015)
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D-12 Stormwater Pump Station: Control Building (Option 1)

Deployable Barriers

To block the main entry points for 
flooding, install deployable flood 
barriers across the interior of the 
doorways – this avoids the 
aesthetic impact and high cost of 
flood doors.

Seal Utility Conduits In/Out

To prevent flood water from leaking 
into the building through electrical 
conduits, inject watertight foam 
sealant in interior conduit openings 
for incoming and outgoing wires. 

Drain Backflow Valve

To prevent flood water from 
backflowing into the building from 
the drainage system, install a 
check valve in the drain line.

SOURCE: DAMES & MOORE RECORD DRAWINGS (2001)
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D-12 Stormwater Pump Station: Wet Well Electrical Panels

Extend Wall/Foundation

To enable the pump electrical 
panels to be raised, extend the 
existing reinforced wall vertically 
and reinforced foundation 
horizontally, if needed.

Raise Electrical Panels

Once the wall is vertically 
extended, the electrical panels can 
be mounted at the higher elevation 
and wired. Protect any splices 
below the DFE with watertight 
connectors.

Provide Higher Access

If needed due to code 
requirements for panel access, 
raise the existing concrete pad or 
provide a platform. Backfill 
adjacent grade or add railing if 
required by code.
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Medium-Term – Conduct Survey and Prioritize (*exceptions)

Facility

D-18

D-6

D-7

D-14

D-2

D-4

D-9

D-16

D-17 

(Generator)

D-10

Facility

E-15

E-50

E-9

E-10

E-12

E-14

E-16

E-4

E-7

E-8

E-11

Facility

E-17

E-18

E-20

E-22

E-23

A-41

E-19

E-3*

E-21

E-38

E-40

Facility

G-1*

A-7

E-1*

E-2*

E-13*

S-2*

A-5

E-24

E-25

E-44

Facility

Rec Center

Par 3 

Maintenance

Phipps North 

Restrooms

Chilean Ave 

Restrooms

Phipps South 

Restrooms

Par 3 Pro Shop

Stormwater Wastewater Recreation

Refined elevation surveys are recommended for certain at-risk assets to close data gaps and confirm priorities
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Strengthen bulkhead and seawall construction, maintenance, 
and certification standards to initiate the transition towards a 
consistent, higher level of coastal flood mitigation performance, 
while minimizing temporary transitional impacts.

Improve the efficiency and effectiveness with which Lake Worth 
shoreline flood mitigation infrastructure is improved and 
maintained to higher standards

Lake Worth Shoreline

Level-Up
Palm Beach
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Sunny Day Flooding on the Lake Trail during King Tides

January 2018 September 2019 October 2019 October 2019
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Higher Probability Shoreline Flood Pathways

Present 

10-Year 

Flood
Depth

There are limited opportunities to implement small, independently-effective coastal flood control projects due to the 

long, low-lying shoreline and expansive, interconnected floodplain
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Potential Neighborhood-Scale Flood Control System Alignments

Ownership

Town

ROW Easement

Private

State
1

2

3

4

6

5

8

9

10

11

13

A

A

C
B

7

12
A

C

B

As many as thirteen areas have been identified which could conceptually be served by large, independently-effective 

flood control systems with a performance goal of meeting FEMA base flood elevations plus two feet of freeboard
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Strengthen bulkhead and seawall construction, maintenance, and certification standards to initiate the transition towards higher coastal flood 
mitigation performance, while minimizing temporary transitional impacts. 

- Amend the Code of Ordinances, Chapter 62, Article II [and Article III], Construction Specifications for bulkheads and seawalls on [the 
Atlantic Ocean and] Lake Worth[, respectively].

› Specify flood-based design requirements for Lake Worth bulkheads to make explicit that they perform coastal flood mitigation functions, not 
only land retention and erosion control.

› Specify minimum top elevations for bulkheads and seawalls on Lake Worth and Atlantic Ocean to mitigate higher flood levels. (FEMA BFE + 
2 ft)

› Specify bulkhead and seawall cap requirements to mitigate potential negative aesthetic or functional impacts due to differences in 
adjoining structure heights.

› Specify adjacent grade elevations, relative to bulkhead or seawall top elevations to mitigate potential negative impacts to accessibility and 
scenic vistas of Lake Worth from the Lake Trail and private property. (FEMA BFE - 0.5 ft).

› Create a mechanism, proposed as a system of temporary waivers and easements, to facilitate a smoothing of adjacent grades across
property lines as adjoining shoreline structures are brough up to a consistent higher top elevation over time.

› Provide more explicit expectations for engineering information to be submitted with bulkhead and seawall permit applications to facilitate 
consistency and ease of review.

› Require notification at critical construction milestones to facilitate timely inspection.

- Amend the Code of Ordinances, Chapter 62, Sec. 62-77. – Maintenance and Certification of All Bulkheads and Seawalls.

› Strengthen maintenance standards in terms of flood mitigation performance.

› Require more frequent recertification. (10 years)

› Specify timeline for correcting violations of maintenance standards to increase the speed of transition. (1 year)

› Define more stringent conditions under which improvements or repairs will trigger the need to comply with stronger construction 
specifications to increase the speed of transition. (new construction or substantial improvement of primary structure, improvement to 25% 
of structure length, overland flow through property up to FEMA BFE + 2 ft)

Summary of Code of Ordinances Recommendations
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Existing Recommended Modifications1 (continued)

A condition survey of any seawall or bulkhead

prepared by a professional engineer licensed to

practice in the state along with plans required to

implement the engineer's recommendation for repair

or replacement shall be submitted to the town when

a new building is proposed or when renovations

exceeding 50 percent of the value of the primary

structure are proposed. Upon project completion

certification by a professional engineer licensed to

practice in the state must be submitted to the town.

Recertification of the seawall by a professional

engineer licensed to practice in the state shall be

required very 15 years from the date of the original

certification.

A condition survey of any seawall or bulkhead prepared by a professional engineer licensed to practice in the state along with plans

required to implement the engineer's recommendation for repair or replacement shall be submitted to the town when new construction

or substantial improvement, as defined in Sec. 18-232, to the primary structure are proposed. Upon project completion certification by a

professional engineer licensed to practice in the state must be submitted to the town. Recertification of the seawall by a professional

engineer licensed to practice in the state shall be required every 10 years from the date of the original certification.

Bulkhead or seawall improvements constituting substantial repair at the time of permit application shall meet the construction

specifications for the continuous bulkhead or seawall for the length of the property. For the purposes of this section, the substantial

repair threshold shall mean the following:

1) Any improvement to the bulkhead of more than twenty-five percent (25%)2 of the length of the structure, which for the purposes of

this section, shall include both the bulkhead and cap; or

2) Any improvement to the bulkhead which results in an elevation change along more than twenty-five percent (25%)3 of the length of

the structure.

Higher Standards for Bulkhead Maintenance and Certification
Code of Ordinances, Sec. 62-77. – Maintenance and Certification of All Bulkheads and Seawalls

1 Modified from Fort Lauderdale, FL Code of Ordinances.
2 Alternatively, a higher percent value could be specified. 
3 Alternatively, a higher percent value could be specified.
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- Expand the Town’s public services charter to include “coastal flood control”.

- Conduct a high-resolution shoreline elevation and condition survey along the Lake Worth to inform prioritization, design, 
and cost estimating.

- Update list of first-, second-, and third-priority neighborhood-scale flood mitigation systems considering updated elevation 
survey data amongst other criteria.

› Areas 2 and 3 have the most linear feet of roadway and gravity sewer at risk. 

› Areas 3, 5, and 7 have the most critical public facilities at risk, including sewer and stormwater pump stations and 
public safety facilities. 

› Neighborhood-scale flood control systems for these areas, or others, could be planned individually, as two larger areas, 
or a single area bridging main island areas from Area 2 to Area 7.

- Begin planning potential flood control systems.

Neighborhood-Scale Coastal Flood Control System Planning

12345789101213

611
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Evaluate Feasibility of Surge Barrier at Lake Worth Inlet

If feasible, could benefit the Town and its neighbors along the Lake Worth shoreline by mitigating coastal flooding from storms.

Limit the height to which bulkheads and other shoreline infrastructure need to be raised - future high tide and small storms.

US Army Corps of Engineers “Back Bay” Coastal Storm Risk Management Studies (ongoing in Miami-Dade, New Jersey)

› Evaluate the costs, benefits, and environmental impact of various non-structural measures (e.g., elevating homes) and structural measures 
(e.g., perimeter protection and surge barriers) to mitigate coastal flood risks, with recommendations for federal funding of Army Corps 
implementation projects.

The process is long, so start soon by collaborating with Palm Beach County and neighboring jurisdictions, including the Port:

› Determine if there is shared interest and the roles each partner would play (who would be non-federal sponsor).

› Request a US Army Corps of Engineers Feasibility Study for Lake Worth coastal storm risk management measures, including inlet surge 
barrier(s).

› Advocate for Congressional authorization and budgetary appropriations for the Army Corps to implement the study. 
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Strengthen standards for residential and non-residential 
development in the future floodplain to protect people and 
property from high and increasing flood risks. 

Floodplain Development

Level-Up
Palm Beach
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Development in Palm Beach’s Floodplain is Particularly At-Risk

Palm Beach residences, businesses, roads, and 
public infrastructure and facilities are located 
within the regulatory floodplain

1st
In flood insurance losses and loss payments in 
aggregate since 1978 out of all local jurisdictions in 
Palm Beach County

1st
In repetitive loss properties and repetitive loss 
payments out of all local jurisdictions in Palm 
Beach County, accounting for almost a third of each

Most
In total flood insurance in-force in Town of Palm 
Beach, covering only a fraction of at-risk value

4th
In number of flood insurance policies out of all 
incorporated jurisdictions in Palm Beach County

2nd
In total flood-insured value in-force policies out of 
all incorporated jurisdictions in Palm Beach County

$2 
Billion

SOURCES: PALM BEACH COUNTY LOCAL MITIGATION STRATEGY (2020), TOWN OF PALM BEACH ANNUAL FLOOD REPORT (2019)
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Strengthen standards for residential and non-residential development in the future floodplain to protect people and property 
from high and increasing flood risks. (Policies 15.1 and 15.2)

- Amend the Code of Ordinances, Chapter 18, Article IV. – Florida Building Code, Division 1 and Division 2. 

› Define substantial improvement and substantial damage more stringently than the 2020 FBC to increase the speed at 
which existing buildings are brought into compliance with higher standards for flood-resistant construction. Earns CRS 
credit points. (25% of value over 10 years)

› Set elevation requirements for non-residential structures (including Town facilities) higher than the 2020 FBC minimums 
to increase resilience to higher flood levels by adding freeboard. Earns CRS credit points, compliance lowers individual 
insurance premiums. (FEMA BFE + 3 ft)

› Set elevation requirements for residential structures higher than the 2020 FBC minimums to increase resilience to 
higher flood levels by adding freeboard. Earns CRS credit points compliance lowers individual insurance premiums. 
(FEMA BFE + 3 ft)

- Amend the Code of Ordinances, Chapter 50, Article II, Division 2, Sec. 50-38. – Submission of Additional Data to Establish 
Flood Hazard Areas. 

› Expand the definition of flood hazard areas wherein new construction and substantial improvement is subject to 
floodplain management and flood-resistant construction standards to increase resilience in areas beyond the current 
100-year flood zone. Earns CRS credit points compliance lowers individual insurance premiums. (ground elevation below 
FEMA BFE + 3 ft)

- Amend the Code of Ordinances, Chapter 31, Article 1, Sec. 134-2. – Definitions for building heights.

› Mitigate disincentives to redevelopment and substantial improvement caused by higher elevation requirements by 
setting the new construction and substantial improvement zero datum for building height calculations at the minimum 
flood elevation including freeboard.

Summary of Floodplain Development Recommendations



2828

Update Comprehensive Plan data and analysis, goals, objectives, 
and policies for coastal flood resilience, and designate 
Adaptation Action Areas for prioritized coastal flood risk 
mitigation planning and infrastructure funding

Comprehensive Plan

Level-Up
Palm Beach
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Future Land Use, Coastal Management, Intergovernmental Coordination

The issue of increasing coastal flood risk due to projected sea level rise and climate change and proposed actions should be 
described in the Executive Summary under a new Adaptation Action Areas section.

› Adaptation Action Areas (AAAs), in accordance with F.S. 163.3164(1) and F.S. 163.3177(6)(g)(10), are intended to 
identify areas at high risk from coastal flooding and sea level rise for prioritized flood risk mitigation planning and 
infrastructure funding. Maps from 

The AAAs for coastal flood control the Town wishes to designate must be mapped and included in the Index of Maps and 
Charts and Additional Information sections. There are a few options for delineating the boundaries of these areas:

› The entire Town could be designated,

› The Town could designate areas within the flood hazard area, as recommended herein to be redefined in the Code of 
Ordinances, Sec. 50-38 based on the FEMA base flood elevation plus three feet, 

› The Town could designate each of the potential neighborhood-scale coastal flood control areas identified herein or a 
subset of priority areas, or

› The Town could create a Policy establishing the intent to designate AAAs following the completion of a subsequent 
technical and/or public planning process.

Existing Objectives and Policies related to coastal flooding and climate change should be consolidated and expanded under a 
new Adaptation Action Areas Objective:

› Objective 15 should be disaggregated, separating for Coastal High Hazard Area vs future coastal flood hazard areas. 

› Integrate Lake Worth seawall and bulkhead construction, maintenance, and certification policies.

› Integrate strengthened floodplain development standards. 

› Add policy for future neighborhood-scale flood control planning and Town’s potential role within AAAs.

› Add or integrate policy for a US Army Corps study for the Lake Worth, including surge barrier at the Inlet.



3030

Thank you

Key Input Needed on the Level-Up 
Implementation Plan

• Overall evolving concept? Need feedback on 
the balanced approach emphasizing both asset 
specific actions, and Town-wide policies.

• Comments on the asset-specific actions; other
assets to consider?

• Opinions on the Town-wide policy
recommendations, specifically:

• Design flood elevation (DFE) recommendations

• Policy recommendations for private properties

• Town interest in taking responsibility for actions 
including private property on Lake Worth

• Degree to pursue inlet surge barrier with USACE and 
other stakeholders

• How to make Draft Final Report most helpful?

• Contents and format

• What level of budgetary information short-term
tangible actions and/or larger-scale, longer-term
coastal resilience?

• How much focus on monitoring and trigger points?

• Other information to include?

www.woodsholegroup.com


