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• 2015 - “Peril of Flood” 
statute

• March 2018 - solicitation 
for engineering services

• Jan 2019 - FDEP Resilience 
Planning Grant

• Feb 2019 – Began work on 
an engineering approach 
to vulnerability analysis, 
adaptation, and comp. 
plan updates 

Project Purpose 
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Project Overview
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• Review of past studies, available data & City progress
• Vulnerability analysis
• Stakeholder engagement

Online survey
Public workshop
TAC meeting

• Adaptation Strategies 
 Living shorelines

• Addendum to 2009 
Climate Adaptation Plan

• Funding alternatives



Project Timeline
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Grant 
Awarded and 
City Council 
approved NTP

February 6
2019

Project Kickoff 
meeting with 
City staff 

February 
19 
2019

First public 
workshop 
presentation 
& launch of 
online survey

April 5 
2019

Vulnerability 
Analaysis
Complete

April 10 
2019 

CHNEP TAC 
Meeting 
presentation 

April 19  
2019

Sensitivity 
analysis & 
adaptive 
capacity 
evaluation

May 
2019

Draft Climate 
Adaptation 
Plan submittal 
& Comp Plan 
suggestions

June 12 
2019

Final Climate 
Adaptation 
Plan Update 
Submitted to 
City

June 27 
2019

Final FDEP 
Grant 
Submittal 
Deadline 

June 30 
2019



Documents Reviewed
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• City of Punta Gorda’s
Comprehensive Plan 

• 2009 Adaptation Plan
• County and City 2035 

Long Range 
Transportation Plan

• CHNEP Climate Change 
Vulnerability Assessment

https://floridadep.gov/sites/default/files/AdaptationPlanningGuidebook.pdf

https://floridadep.gov/sites/default/files/AdaptationPlanningGuidebook.pdf


• Sea grass acreage increased 
• Fertilizer ordinance adopted
• Buyout of properties with flood damage
• Relocation of the City’s public works facility
• Construction of new Emergency Management 

Center 
• Improvements to local building codes

City’s Implementation Progress 

Taylor Engineering | 6



• Pervious pavement on roads and sidewalks
• Living shoreline pilot project 
• Tidal flex valves 
• Coastal Resilience Decision Support Tool (TNC)
• Sea Grant Sea Level Rise Outreach Project with UF

Progress Continued
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Adaptation Planning Process
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Source: Florida Adaptation Planning Guidebook



Defining Vulnerability
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Exposure
- How much of the asset is in 
contact with the stressor
- How long is it in contact with 
the stressor

Sensitivity
- Degree of impact if in contact 
with stressor
- Level of existing stress or 
pressure

Adaptive 
Capacity

- Ability of the asset to adjust, 
repair, or respond to stressor

(Source: National Oceanic and Atmospheric Administration)



Vulnerability Analysis Datasets Reviewed
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• 2007 SWFWMD topographic LiDAR (10ft resolution)
• Charlotte County property appraisal records
• County elevation certificates
• City elevation and floodproofing certificates
• City stormwater infrastructure
• City utilities: sanitary sewer system and water 

supply 



Sea Level Studies
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https://nca2018.globalchange.gov/https://www.ipcc.ch/report/ar5/wg1/

https://nca2018.globalchange.gov/
https://www.ipcc.ch/report/ar5/wg1/


Global Mean Sea Level Future Scenarios

Taylor Engineering recommended 1.5’ and 3‘ future SLR 
scenarios for 2019 Climate Adaptation Plan Update

1.5

3

Source: Fourth National Climate Assessment (2018) and IPCC AR5 (2013)
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Storm Surge Flood Scenarios
• FEMA Special Flood Hazard Area data

o 4% annual chance flood (25 year) 
o 2% annual chance flood (50 year) 
o 1% annual chance flood (100 year)
o 0.2% annual chance flood (500 year)
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Coastal Flooding Vulnerability Assessment

Built 
Infra-

structure

Flood 
Risks

Vulner-
abilities

Flood Scenarios:
• MHHW (Blue-Sky Flooding)
• 1.5’ Sea Level Rise
• 3’ Sea Level Rise
• 4%, 2%, 1%, & 0.2%  

annual chance flood

Categorized list of 
vulnerable assets
• Publicly-owned
• Critical/Essential
• Historic
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Data inputs:
• Bldg Location
• FFE & LAG
• Replacement 

Value
• Contents 

Value
• Year Built
• Type of 

Construction



Twelve Flood Scenarios Modeled
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# Flood Scenario

1 2019 water level (MHHW)

2 1.5 ft sea level rise

3 3 ft sea level rise

4 2019 water level (NAVD88) + 4% annual chance flood

5 2019 water level (NAVD88) + 1% annual chance flood

6 2019 water level (NAVD88) + 0.2% annual chance flood

7 1.5 ft sea level rise + 4% annual chance flood

8 1.5 ft sea level rise + 1% annual chance flood

9 1.5 ft sea level rise + 0.2% annual chance flood

10 3 ft sea level rise + 4% annual chance flood

11 3 ft sea level rise + 1% annual chance flood

12 3 ft sea level rise + 0.2% annual chance flood



Flood Scenario Publicly Owned Acreage 
Flooded

% Of Publicly 
Owned Acreage 

Flooded

MHHW (Nuisance Flooding) 4.7 acres 1%
1.5' Sea Level Rise 151.3 acres 18%
3.0' Sea Level Rise 218.5 acres 25%
4% Annual Chance Flood 459.5 acres 53%
1.5 ft SLR + 4% Annual Chance 587.2 acres 68%
3 ft SLR + 4% Annual Chance 607.9 acres 71%
1% Annual Chance Flood 608.0 acres 71%
1.5 ft SLR + 1% Annual Chance 614.4 acres 71%
0.2% Annual Chance Flood 616.3 acres 72%
3 ft SLR + 1% Annual Chance 617.5 acres 72%
1.5 ft SLR + 0.2% Annual Chance 633.1 acres 74%
3 ft SLR + 0.2% Annual Chance 728.8 acres 85%

Sensitivity Analysis
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Percent of Public Property Flooded in the 12 Coastal Flooding Scenarios



• GIS Graphic of MHHW 
in 2019 

• Large Scale

Combined Inundation Scenarios
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Assigning Focus Areas
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Downtown Focus Area
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Fire Station Focus Area
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41 Corridor Focus Area
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Public Workshop
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Public Workshop and Outreach 
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Public Workshop
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Property Votes
Old City Hall 6

Railroad Depot 4
Charlotte High School 3

History Park 2
County Courthouse 2
PG Women's Club 2

Blanchard House Museum 2
A.C. Freeman House 1

Ice House 1
Smith Arcade 0

First National Bank 0

Historic Properties
Property Votes

Wastewater Station - Henry St. 11
County Grace St Annex 5

Cooper St Recreation Center 3
Fire Station III - Aqui Esta 3
County Visual Arts Center 2

Oak Tree Village - Public Housing 1
Charlotte High School 1

PG Boat Club 0
Bayfront Center YMCA 0

County Tax Collector's Office 0

Publicly-Owned Properties

• “Top 10” list of properties vulnerable to flooding
• Asked participants to prioritize assets for protection
• Requested “write-in candidates” for other assets

Property Votes
Fresh Water Supply 

(Shell Creek Reservoir) 6

Hospital 4
Post Office 2

Punta Gorda Police Station 2
Electrical Power 1

Charlotte County Jail 1

Critical Infrastructure


Sign-In

		Climate Plan Public Workshop

		Sign-In Sheet

		Name		Email		Do you want to be contacted for future workshops? Y/N		How did you hear about this workshop?

		Linda Wolf		lindawolf432@gmail.com		Y		At another meeting - PGI Civic Center

		Jim Blue		jim@jimblue.com		Y		Newspaper

		David Moe		MR2005201@msn.com		Y		Facebook

		John & D. Tiller		deftiller@gmail.com		Y		PGICA

		Gary Skillicorn		garyskillicorn@hotmail.com		Y		PGICA

		Sheri Lenora		sherilenore@gmail.com		Y		PGICA

		Gabriole Van Bryce		gabriolevb@gmail.com		Y		Char. Sun

		Michele Moe		MR2005201@msn.com				(With David Moe)

		Wendy Mueller		wendysue1052@Att.net		Y		Web

		Donald Mueller		wendysue1052@Att.net		Y		Web

		Regina Saladino		regsaladino@gmail.com		Y		Civic Center - Betty the Sciencetist

		Jim Beever		jbeever@swfrpc.org		Y		Email

		Kelly Geylord		kgeylord320@gmail.com		Y		PGICA

		Jennifer Hecker		jhecker@chnep.org		Y		City

		Nancy Johnson		nancy.johnson@comcast.net		Y		City



mailto:lindawolf432@gmail.commailto:wendysue1052@Att.netmailto:regsaladino@gmail.commailto:jbeever@swfrpc.orgmailto:kgeylord320@gmail.commailto:jhecker@chnep.orgmailto:nancy.johnson@comcast.netmailto:jim@jimblue.commailto:MR2005201@msn.commailto:deftiller@gmail.commailto:garyskillicorn@hotmail.commailto:sherilenore@gmail.commailto:gabriolevb@gmail.commailto:MR2005201@msn.commailto:wendysue1052@Att.net

Historic Properties

		Historic Properties

		Property		Votes

		Old City Hall		6

		Railroad Depot		4

		Charlotte High School		3

		History Park		2

		County Courthouse		2

		PG Women's Club		2

		Blanchard House Museum		2

		A.C. Freeman House		1

		Ice House		1

		Smith Arcade		0

		First National Bank		0





Critical Infrastructure

		Critical Infrastructure

		Property		Votes

		Fresh Water Supply 
(Shell Creek Reservoir)		6

		Hospital		4

		Post Office		2

		Punta Gorda Police Station		2

		Electrical Power		1

		Charlotte County Jail		1





Publicly-Owned Properties
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		Property		Votes
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		Charlotte High School		1

		PG Boat Club		0

		Bayfront Center YMCA		0

		County Tax Collector's Office		0
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Adaptation Planning Process
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Source: Florida Adaptation Planning Guidebook



• Protect
• Accommodate
• Strategic Relocation
• Avoidance

Adaptation Strategies
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St Johns Shore Protection Project
St Augustine Beach, FL

Photograph– The St. Augustine Record



Protect: Adapting Seawalls
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Protect: Temporary Door Dams
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Protect: Stormwater Valves
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Protect: Passive Flood Barriers
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Protect: Large-Scale Flood Gates
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Accommodate: Raising Lift Stations 
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Accommodate: Raising Lift Stations 
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Accommodate: Wet Floodproofing

Taylor Engineering | 35



Accommodate: Stormwater Improvements
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Accommodate: Living Shoreline
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Accommodate: Floodable Parks
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Accommodate: Water Storage and Reuse 

Taylor Engineering | 39



Accommodate: Elevate
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Strategic Relocation: Move Assets
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Strategic Relocation: Buyouts
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Avoidance: Restricting Development
April 25, 2019



Avoidance: Policy Changes
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• Regulatory and Planning
 Local Mitigation Strategy 
 Local Comprehensive Plan
Adaptation Action Areas

• Infrastructure Upgrades
Capital Improvements 

Plan
Stormwater 

Management Plan
Historic Preservation 

Plan
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• Buyouts of Repetitive 
Loss Properties

• Land Conservation
• Increased Setbacks
• Building Codes
• Land Development 

Codes (BFE+)
• Transfer of 

Development Rights
• Rolling Easements
• Real Estate Disclosures

Avoidance: Policy Changes
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Adaptation Matrix: Options



Recommend: Expand Existing Adaptation Strategies
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Living Shorelines
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(USACE EWN)

(NOAA adapted from USACE SAGE, 2015)



Adaptation Planning Process
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Source: Florida Adaptation Planning Guidebook



• Comp Plan Policy Changes 
 Consider Adaptation Action Areas

• Identify and prioritize projects within Focus Areas 
• Pursue funding via grant opportunities 

 FDEP, NOAA, NFWF, RESTORE funds
 FEMA 

 Pre-Disaster Mitigation 
 Flood Mitigation Assistance
 Hurricane Mitigation

• Pursue partnerships 
 FDEP, FDOT, CHNEP, Bayfront Health, Charlotte County, 

Public Utilities, CSX RR, adjacent communities, businesses
• Continue to update Climate Adaptation Plan as new data 

becomes available

Next Steps 
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THANK YOU

Questions?




