
 

 

Coastal Flood Risk Mitigation  

Assessment Report 

North Bay Village 

 Comprehensive Plan Strategies consistent with the Peril of 

Flood: Principles, and Related Engineering Solutions & Site 

Development Techniques 

Infrastructure Protection Resources 

DELIVERABLE 3.2 

Agreement # P0222 

Improving the Planning Process to Protect Infrastructure Emerging 

from Coastal Flood Hazards 

  



Page | 2  
 

Acknowledgements 

Department of Economic Opportunity   South Florida Regional Planning Council 

Barbara Lenczewski, PhD AICP, Project Manager   Isabel Cosio Carballo, Executive Director  

          Keren Bolter, PhD, Project Manager 

          Christina Miskis, Project Co-Manager 

       Natalia Niera, Planner 

          Vince Edwards, Analyst 

 

North Bay Village   

Frank Rollason, Village Manager 

Jim LaRue, President, LaRue Planning 

Ben Smith, AICP, LaRue Planning 

 

 

This Assessment Report publication was funded by a Community Planning Technical 

Assistance grant, provided pursuant to section 163.3168, F.S., and Specific 

Appropriation 2220, Chapter 2016-66, Laws of Florida, to provide direct and/or indirect 

technical assistance to help Florida communities find creative solutions to fostering 

vibrant, healthy communities, while protecting the functions of important State resources 

and facilities.  

 

 

 

Completed June 2017 

  



Page | 3  
 

Table of Contents 
Introduction ..................................................................................................................... 4 

Highlighted Strategies, Principles, and Related Engineering Solutions ........................... 5 

Six Site Development Techniques .................................................................................. 8 

Background on Peril of Flood and Components .............................................................. 9 

Background on North Bay Village’s Flood Risk ............................................................. 10 

North Bay Village’s Comprehensive Plan Strategies’ consistence with the Peril of Flood 

requirements ................................................................................................................. 10 

Current Implementation of Regional Climate Action Plan .............................................. 14 

Recommendations ........................................................................................................ 18 

References .................................................................................................................... 18 

APPENDIX A: Summary of Crediting Adaptation Strategies Through FEMA’s National 

Flood Insurance Program (NFIP) .................................................................................. 19 

APPENDIX B: NBV Resolution No. 2014-84A .............................................................. 29 

APPENDIX C: Site Development Techniques from the New York City Flood Resilience 

Zoning Amendment ....................................................................................................... 33 

APPENDIX D: North Bay Village Summary of Infrastructure at Risk with Maps ............ 34 

 

  



Page | 4  
 

Introduction 

This North Bay Village (NBV) Assessment Report is supplemental to the 
accompanying Coastal Flood Risk Analysis Report. The South Florida Regional 
Planning Council has prepared this assessment report of North Bay Village’s existing 
comprehensive plan strategies and other implementation tools in terms of potential 
effectiveness in reducing flood risk, consistent with the Peril of Flood requirements set 
out in section 163.3178(2)(f), Florida Statutes. The assessment report also summarizes 
vulnerable development in the local government’s jurisdiction at risk for current and 
future flooding. The vulnerable development is spatially depicted in the Coastal Flood 
Risk Analysis Report, with narrative text and maps, and summarized here in Appendix 
D.  
 
The Florida State Legislature passed the Peril of Flood Act in 2015. This legislation 
placed new requirements for local governments to address flooding, including 
flooding from sea level rise. The Florida Department of Economic Opportunity requires 
each local government to complete a vulnerability assessment to determine specifically 
how they should comply with the new requirements of Florida Statutes. 
The NBV Analysis Report and Assessment Report meet these requirements. This 
Assessment Report focuses on comprehensive plan strategies and adaptation solutions 
with highlighted principles, related engineering solutions, and site development 
techniques. 
 
North Bay Village has minimal vulnerable development in the local government’s 
jurisdiction at risk for current flooding resulting from high-tide events, storm surge, flash 
floods, stormwater runoff, and the related impacts of sea level rise. At a future scenario 
of 6 to 10 inches from 1992 to 2030, extreme tides and storm surge will flood many 
streets in the southern portions of the Village Islands, but there will be limited impacts 
on structures. However, with 14 to 26 inches of sea level rise from 1992 to 2060, there 
will be significant structural damage from both extreme tides and storm surge. For full 
extent, see the colored areas up to yellow in Figure 1. The scenarios were updated to 
reflect sea level rise projections from 2015 because that is when the storm surge and 
elevation data were collected and/or processed.  
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Figure 1: Comparison of Coastal High Hazard Areas (extent of Category 1 hurricane 
storm surge at current and future sea levels, using the Southeast Florida Regional 
Climate Compact high scenarios of 5.6 inches (from 2015) in 2030 and 21.7 inches 
(from 2015) in 2060. 
 

Highlighted Strategies, Principles, and Related Engineering Solutions  

A range of general options are recommended as solutions to reduce flood risk in coastal 
areas resulting from high-tide events, storm surge, flash floods, stormwater runoff, and 
the related impacts of sea level rise. Flood risk reduction strategies are sometimes 
organized into the following: 

Managed relocation strategies - remove structures from areas of flood hazard. 

Accommodation strategies - enable structures to withstand flood events with less or 
no damage. 

Protection strategies - defend properties and structures from potential flood events 
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Taking a different angle, the Federal Emergency Management Agency (FEMA) National 
Flood Insurance Program (NFIP) Community Rating System (CRS) translates these 
categories to series. Table 1 in Appendix A is a summary of “Crediting Adaptation 
Strategies through the National Flood Insurance Program’s Community Rating System 
Coordinator’s Manual” (W. Thomas Hawkins, UF College of Law, 2016), which is a 
resource for Florida’s Local Governments to highlight connections between CRS and  
implementing sea level rise (SLR) adaptation strategies.  

The CRS programs does not organize adaptation options into retreat, accommodation, 
and protection, but rather into series that have a variety of activities, classified into 
public information, mapping, regulations, and flood damage reduction.  

 

The 2017 CRS Coordinator’s Manual (Expiration date March 31, 2020) has been approved in 

accordance with requirements of the Paperwork Reduction Act.  The Manual is available for 

download at www.FEMA.gov by searching for CRS Coordinators Manual in the search box and 

at www.CRSresources.org/manual.   

Changes from previous editions of the Coordinator’s Manual will be marked with vertical bars in 

the margins of the pages of the 2017 Coordinator’s Manual. Most changes are clarification and 

improvements. The changes have been presented in issues of NFIP/CRS Update newsletters, 

beginning with the September/October 2016 issue.  Back issues are available at 

www.fema.gov/national-flood-insurance-program-community-rating-system.  

https://www.law.ufl.edu/_pdf/academics/centers-clinics/clinics/conservation/resources/final-deliverable-1B-crs-guidance-document.pdf
http://www.fema.gov/
http://www.crsresources.org/manual
http://www.fema.gov/national-flood-insurance-program-community-rating-system
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“Crediting Adaptation Strategies 
through the National Flood 
Insurance Program’s Community 
Rating System Coordinator’s 
Manual” (W. Thomas Hawkins, UF 
College of Law, 2016) pulls from 
FEMA’s CRS Coordinator’s Manual 
to categorize structural/physical, 
social, and institutional principles 
with a range of engineering 
solutions. 

 

Climate Central also has a CRS guide 
as a resource which provides 
instructions on how to use the 
Surging Seas tool to obtain points 
through the program. The report can 
be found at: 
http://sealevel.climatecentral.org/crs 

 

Structural/Physical - These options include ways to fortify resilience into the built and 
natural environment while enhancing monitoring and improved maintenance of 
infrastructure and water management. 

Social - Stakeholder engagement and various learning platforms facilitate effective risk 
communication. This may include fostering of the understanding of short and long 
terms risks of coastal flooding. Emergency management alerts and vulnerability 
assessments may be posted on the local government's website and distributed via 
other media and outreach networks. Specific strategies to increase awareness may 
include a public information campaign and real-estate disclosures. 

Institutional - Policy changes, financial incentives, and mitigation plans provide 
opportunities to prepare for current and future impacts of extreme events. Policies 
including zoning laws, building standards, and easements can be targeted at flood 
risk reduction. Taxes and subsidies can provide economic avenues for meeting 
funding needs such as infrastructure improvements. Adaptation plans and Disaster 
plans provide a structure for responding to chronic and acute impacts of sea level 
rise.  

 

https://www.law.ufl.edu/_pdf/academics/centers-clinics/clinics/conservation/resources/final-deliverable-1B-crs-guidance-document.pdf
https://www.law.ufl.edu/_pdf/academics/centers-clinics/clinics/conservation/resources/final-deliverable-1B-crs-guidance-document.pdf
http://sealevel.climatecentral.org/crs
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Six Site Development Techniques 

The Following Site Development Techniques are suggested for reduction of 
losses to local government and property owners due to coastal flooding: 

1) Maintaining shoreline protection via hardened structures, beach nourishment and 
green infrastructure such as living shorelines 

2) Increasing stormwater retention basins to enhance drainage and increase natural 
flitration and storage. In planning for larger future stormwater demands, flood losses 
will be reduced. 

3) Improving drainage via pumps, backflow preventers (tide flex valves), and french 
drains. 

4) Implementing low impact development (LID) practices which are a land 
planning, and engineering design approach to manage stormwater runoff as part of 
green infrastructure. LID emphasizes conservation and use of on-site natural 
features to protect water quality. Examples include using runoff for irrigation, 
groundwater recharge, and nutrient reduction.  

5) Retrofitting/floodproofing of existing development. Innovative solutions include the 
"Flex Wall" system, Ridge Barrier Closure, and "Engineered" flood vents. 

6) Creating more stringent standards for new development and redevelopment which 
require finished floor (FF) elevation to be minimum one foot or higher than the 
base flood elevation.  

 

Image description: Illustration of Low Impact Development transition from Hard Engineering Processes. 

Source: http://www.bwdh2o.org/wp-content/uploads/2012/03/Low_Impact_Development_Manual-

2010.pdf 

http://www.bwdh2o.org/wp-content/uploads/2012/03/Low_Impact_Development_Manual-2010.pdf
http://www.bwdh2o.org/wp-content/uploads/2012/03/Low_Impact_Development_Manual-2010.pdf
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Background on Peril of Flood and Components 

The South Florida Regional Planning Council has evaluated North Bay Village’s 
susceptibility to current and future flood risk and prepared a comprehensive plan 
amendment which enhances North Bay Village’s response to Peril of Flood, fulfilling the 
requirements set forth by Senate Bill 10941. These 2015 Florida legislative changes, 
known as “Peril of Flood” (Section 163.3178, F.S.) specify requirements for the coastal 
management element required for a local government comprehensive plans. The 
language directs coastal communities to include a redevelopment component in their 
coastal management element which outlines the principles that must: 

1. Include development and redevelopment principles, strategies, and 

engineering solutions that reduce the flood risk in coastal areas which results 

from high-tide events, storm surge, flash floods, storm water runoff, and the 

related impacts of sea-level rise. 

2. Encourage the use of best practices development and redevelopment 

principles, strategies, and engineering solutions that will result in the removal of 

coastal real property from flood zone designations established by FEMA. 

3. Identify site development techniques and best practices that may reduce 

losses due to flooding and claims made under flood insurance policies issued in 

this state. 

4. Be consistent with, or more stringent than, the flood-resistant construction 

requirements in the Florida Building Code and applicable flood plain 

management regulations set forth in 44 C.F.R. part 60. 

5. Require that any construction activities seaward of the coastal construction 

control lines established pursuant to s. 161.053 be consistent with Chapter 161. 

6. Encourage local governments to participate in the National Flood Insurance 

Program Community Rating System administered by FEMA to achieve flood 

insurance premium discounts for their residents.” 

The redevelopment component shall be based on current research and local data, and 
be consistent with coastal resource plans prepared and adopted pursuant to general or 
special law. Innovative modeling tools and information are constantly being developed in 
terms of infrastructure and habitat impacts from future flood risk2. This consideration 
provides for the translation of science to policy through comprehensive planning.  

                                            
1 SB 1094, Florida Senate (2015), available at 

https://www.flsenate.gov/Session/Bill/2015/1094/BillText/Filed/PDF (last visited March 30, 2017) 
2 See Erin L. Deady & Thomas Ruppert, The Link Between Future Flood Risk and 

Comprehensive Planning, 37 ELULS REPORTER 7, 10 (Sept. 2015), available at 

http://eluls.org/wp-content/uploads/2015/06/September-2015-Edition-Final.pdf 

http://eluls.org/wp-content/uploads/2015/06/September-2015-Edition-Final.pdf
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Background on North Bay Village’s Flood Risk 

North Bay Village is entirely within the AE FEMA Flood Zone Designation. The current 

Coastal High-Hazard Area (CHHA) is mainly within about a ½ mile of roadway 

segments along the southwest corner of Treasure Island, mainly along Treasure Drive. 

Despite the installation of a pump at the corner where flooding is most extensive, tidal 

flooding was observed in this area during the King Tide Flooding in 2016. The Village 

has an RFP out to install backflow preventers on over 50 of their existing storm water 

outfalls. By 2030, the CHHA only widens the extent along existing areas or road 

segment currently within the CHHA, but by 2060, it may expand to large portions of both 

Treasure Island and North Bay Island. The entire extent of the Village is landward of the 

coastal construction control lines. The Village has seven repetitive loss properties. North 

Bay Village is currently in the process of participating in the National Flood Insurance 

Program Community Rating System. The resources produced in this project may allow 

the Village to obtain more credits. 

North Bay Village’s Comprehensive Plan Strategies’ consistence with 

the Peril of Flood requirements 

North Bay Village’s existing comprehensive plan strategies and other implementation 

tools are now consistent in terms of potential effectiveness in reducing flood risk, 

consistent with the Peril of Flood requirements set out in section 163.3178(2)(f), Florida 

Statutes. 

 

AN ORDINANCE OF NORTH BAY VILLAGE, FLORIDA AMENDING 

THE NORTH BAY VILLAGE 1987 COMPREHENSIVE PLAN AS 

AMENDED BY REVISING THE COASTAL MANAGEMENT ELEMENT; 

AMENDMENT TO THE COASTAL HIGH HAZARD AREA MAP, AS 

MANDATED BY FLORIDA STATUTES 163.3178(F); IN ACCORDANCE 

WITH THE MANDATES SET FORTH IN CHAPTER 163; FLORIDA 

STATUTES; AUTHORIZING TRANSMITTAL OF THESE 

AMENDMENTS TO THE SOUTH FLORIDA REGIONAL PLANNING 

COUNCIL, STATE LAND PLANNING AGENCY, AND OTHER 

APPLICABLE AGENCIES FOR REVIEW AND COMMENT AS 

REQUIRED BY FLORIDA STATUTES; PROVIDING FOR CONFLICTS; 

PROVIDING FOR SEVERABILITY; AND PROVIDING AN EFFECTIVE 

DATE. 

 

On May 2, 2017, the North Bay Village Planning and Zoning Board met to review the 

proposed Comprehensive Plan Amendments. The board gave full acknowledgement 

and approval after the changes and significance were explained by the South Florida 

Regional Planning Council’s staff, Dr. Keren Bolter.  
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North Bay Village’s Peril of Flood Language Summary 

Goal: Achieve a flood resistant community by: promoting protecting and adapting 

public infrastructure, services, natural systems and resources from climate 

change impacts; providing for a redevelopment component that outlines the 

principles that shall be used to eliminate inappropriate and unsafe development 

in the coastal areas when opportunities arise as identified by the Peril of Flood 

legislation, (Section 163.3178, F.S.) and; continuing to coordinate with other 

agencies to address climate change at the local, County, Regional, State, 

Federal, and global levels. 

Based upon modeling of current and future sea level rise, compounded with 

extreme tides, using the NOAA Sea Level Rise Inundation Methodology, the 

Village shall consider results from this project to identify potential impacts, and 

identify and map areas vulnerable to these impacts. This shall include the 

identification of existing, pending, and proposed development and infrastructure 

potentially at risk due to current and future flood hazard. 

 

Key Changes include: 

• Additions to Objective 8.1 on evacuation and hazard mitigation strategies 

o Policy 8.1.10: Implement County’s Hurricane Procedures, to identify 
immediate actions necessary to protect the health, welfare, and safety of its 
residents.  

o Policy 8.1.11: Monitor updates to the Miami-Dade County Local Mitigation 
Strategy (LMS) and the Miami-Dade County Emergency Operations Plan 
procedures  

• Additions to Objective 8.4 on runoff reduction 

o Policy 8.4.2: Reduce unpaved landscape and use native landscaping 
methods recommended by the County 

• Additions to Objective 8.6 on Coastal High Hazard Area Land Use and 
Infrastructure 

Policy 8.6.6: to integrate innovative climate adaptation and mitigation 

• Additions to Objective 8.7 on evaluate sea level rise risks of existing 
infrastructure  

o Policy 8.7.1: to work with Southeast Florida Regional Climate Compact data 



Page | 12  
 

o Policy 8.7.6: to review Florida Department of Economic Opportunity’s 
“Community Resiliency Initiative: Planning for Sea Level Rise,” 

o Policy 8.7.7: to use NOAA methods for Sea Level Rise modelling 

o Policy 8.7.8: to participate in the Miami-Dade Water and Sewer 
Department’s “Resilient Utilities Coalition” 

o Policy 8.7.9: to utilize technical assistance from County, Regional, and State 
resources 

o Policy 8.7.10: to complete (in progress) lining of waterwater pipes by 
December 2017 

o Policy 8.7.11: to continue installing flap gates, sleeve valves and/or duckbill 
valves as appropriate 

• Additions to Objective 8.9 to achieve a flood resilient community 
assessments will inform redevelopment practices as identified by the Peril 
of Flood legislation, (Section 163.3178, F.S.)   

o Policy 8.9.1: to evaluate Miami Dade County and other local government 
post-disaster guidelines and propose appropriate guidelines for post-
disaster development 

o Policy 8.9.2: to implement development and redevelopment principles, 
strategies, and engineering solutions that reduce the flood risk in coastal 
areas. This language includes references to the language on page 1, but 
only the first four points as those are the only applicable ones. 

o Policy 8.9.12: integrate adaptation strategies into Village zoning codes, the 
Land Development Regulations, and Comprehensive Plan. 

o Policy 8.9.13: continue to work with the South Florida Regional Planning 
Council and other agencies  
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APPENDIX B presents the language adopted in NBV Resolution No. 2014-84A, which 

requires that the village manager consider potential impacts of sea level rise for all 

infrastructure projects at all phases. North Bay Village is also adhering to Florida 

building code requirements for finished floor elevations (FF), as referenced and 

illustrated below. 

 

Florida building code FF requirements (2010/2014)  

•Reference ASCE 24 & FEMA guidance  

•Occupancy category I bldgs., FF = BFE  

•Occupancy category II & III bldgs., FF = BFE + 1  

•Occupancy category IV bldgs., FF = BFE + 2  
 

 

Source: http://www.adaptationclearinghouse.org/resources/new-york-city-flood-

resilience-zoning-amendment.html 

See Appendix C for more Options on Site Development Techniques from the New York 
City Flood Resilience Zoning Amendment 
 

http://www.adaptationclearinghouse.org/resources/new-york-city-flood-resilience-zoning-amendment.html
http://www.adaptationclearinghouse.org/resources/new-york-city-flood-resilience-zoning-amendment.html
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Current Implementation of Regional Climate Action Plan 

In 2012, the Southeast Florida Regional Climate Compact (Compact) produced the 

Regional Climate Action Plan (RCAP), a strategic roadmap for the region to address a 

multitude of identified issues associated with climate change. Within this publication, the 

Compact explicitly outlined over 100 recommendations, from broad sustainability 

measures to specific infrastructure improvements. In 2016, the Compact released an 

update to their Implementation Guidance Series, assessing municipal implementation of 

the Compact’s recommendations in the region. Table 1 was distilled from this 

publication3; categories included in the table were chosen based upon the goals of this 

report: SP= sustainable planning, WS=water supply, management, and infrastructure, 

NS=natural systems, and RR=risk reduction and emergency management.  

Table 1: North Bay Village’s RCAP implementation matrix, as of 2016, as reported by the Compact. 

Regional Climate Action Plan Implementation Matrix 
North Bay Village, 2016 

SP-1 SP-2 SP-3 SP-4 SP-5 SP-6 SP-7 SP-8 SP-9 

SP-10 SP-11 SP-12 SP-13 SP-14 SP-15 SP-16 SP-17 SP-18 

SP-19 SP-20 SP-21 SP-22 SP-23 SP-24 SP-25 SP-26 SP-27 

SP-28 SP-29 SP-30 SP-31 SP-32 SP-33 WS-1 WS-2 WS-3 

WS-4 WS-5 WS-6 WS-7 WS-8 WS-9 WS-10 WS-11 WS-12 

WS-13 WS-14 WS-15 WS-16 WS-17 WS-18 NS-1 NS-2 NS-3 

NS-4 NS-5 NS-6 NS-7 NS-8 NS-9 NS-10 NS-11 NS-12 

NS-13 NS-14 RR-1 RR-2 RR-3 RR-4 RR-5 RR-6 RR-7 

         

  = Implemented      

  = Not Implemented     
 

Many of these recommendations directly address infrastructure vulnerabilities to tidal 

flooding and sea level rise, including transportation networks and water infrastructure. 

While a full assessment of these implementations is beyond the scope of this work, this 

progress report may be helpful in gauging what comes next.  

Based on this table, it’s apparent that North Bay Village has begun making considerable 

progress in implementing many of the suggestions laid out in 2012 through the RCAP. A 

sample of some of these implemented recommendations is discussed on the next 

several pages; these recommendations were chosen as items to highlight based upon 

their relevance to the goals of this project.  

                                            
3 For more information and a full description of the recommendations, please see the full report here: 
http://www.southeastfloridaclimatecompact.org/wp-content/uploads/2017/03/2016-Regional-Climate-
Action-Plan-Municipal-Implementation-Survey-Report_Final.pdf 

http://www.southeastfloridaclimatecompact.org/wp-content/uploads/2017/03/2016-Regional-Climate-Action-Plan-Municipal-Implementation-Survey-Report_Final.pdf
http://www.southeastfloridaclimatecompact.org/wp-content/uploads/2017/03/2016-Regional-Climate-Action-Plan-Municipal-Implementation-Survey-Report_Final.pdf
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The following recommendations are considered implemented in North Bay Village per 

the Compact’s 2016 update to their Implementation and Guidance series, and serve to 

highlight some of the work that has already been done in the community to enhance 

infrastructure protections through resiliency-guided planning. 

The Village has been proactive in addressing a variety of sea-level rise related issues, 

including more dramatic King Tides, groundwater intrusion, and transportation 

infrastructure flooding. Several policies include attention to maintaining clear drainage 

structures and the implementation of pumps to reduce road inundation. 

 

While The Village has not yet implemented Adaptation Action Areas, citing the necessity 

of garnering substantial public input before the implementation4, a great deal of interest 

exists in defining the Coastal High Hazard Area, including Policy 8.8.13, which identifies 

protocol to guide post-storm redevelopment5. The investigation done in this project 

serves to validate and enhance existing storm surge zone delineation mapping for The 

Village. Policy 8.7.1 identifies the necessity of periodic collaborations with stakeholders 

to identify “risks, vulnerabilities and opportunities” over various planning horizons, and 

8.7.2 highlights the need to address vulnerable facilities and other assets, two additional 

examples of The Village’s proactive approach to meeting the recommendations outline 

in SP8. 

North Bay Village is currently in the process of assessing the condition of existing water 

and wastewater infrastructure, making repairs where necessary. The findings in Part 3A 

                                            
4 More information on page 214: http://www.nbvillage.com/Pages/NorthBayFL_News/05-10-
2016%20Village%20Commission%20Meeting%20Agenda%20Packet.pdf 
5 More information on page 8-7: 
http://www.nbvillage.com/Pages/NorthBayFL_Building/Comp%20Plan%20Amended%205-10-2016.pdf 

Sustainable Communities and Transportation Planning – SP8 

Identify locations within Adaptation Action Areas or similarly vulnerable areas where targeted 

infrastructure improvements, new infrastructure, or modified land use and/or development 

practices could reduce vulnerability and/or improve community resilience. 

~Southeast Florida Regional Climate Action Plan~ 

 

Sustainable Communities and Transportation Planning – SP2 

Develop policies, strategies and standards that will serve as guidance for climate change related 

planning efforts. Municipal and County planning authorities are encouraged to develop policies to 

improve resilience to coastal and inland flooding, salt water intrusion, and other related impacts 

of climate change and sea level rise… 

~Southeast Florida Regional Climate Action Plan~ 

 

http://www.nbvillage.com/Pages/NorthBayFL_News/05-10-2016%20Village%20Commission%20Meeting%20Agenda%20Packet.pdf
http://www.nbvillage.com/Pages/NorthBayFL_News/05-10-2016%20Village%20Commission%20Meeting%20Agenda%20Packet.pdf
http://www.nbvillage.com/Pages/NorthBayFL_Building/Comp%20Plan%20Amended%205-10-2016.pdf
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of this project recommend continuing this process, as updates are likely to increase 

resilience to salt water intrusion. 

 

The results of this project will provide additional details to support the recommendations 

made in WS3—most noteably, the inclusion of King Tide flooding estimates, which 

serve as a useful proxy for future sea-level rise scenarios. 

 

In alignment with RR7,The Village’s Comprehensive Plan Ammendment includes the 

following additions to Objective 8.1 on evacuation and hazard mitigation strategies: 

o Policy 8.1.10: Implement County’s Hurricane Procedures, to identify immediate 

actions necessary to protect the health, welfare, and safety of its residents.  

o Policy 8.1.11: Monitor updates to the Miami-Dade County Local Mitigation 

Strategy (LMS) and the Miami-Dade County Emergency Operations Plan procedures  

 

 

 

Water Supply, Management, and Infrastructure – WS2 

Develop a regional saltwater intrusion baseline and utilize saltwater intrusion models to identify 

wellfields and underground infrastructure at risk of contamination/infiltration by saltwater with 

increases in sea level. 

~Southeast Florida Regional Climate Action Plan~ 

 

Water Supply, Management, and Infrastructure – WS3 

Utilize existing and refined inundation maps and stormwater management models to identify 

areas and infrastructure at increased risk of flooding and tidal inundation with increases in sea 

level, to be used as a basis for identifying and prioritizing adaptation needs and strategies. 

~Southeast Florida Regional Climate Action Plan~ 

 

Risk Reduction and Emergency Management – RR7 

Continue to implement and enforce strong building codes that require new construction and 

substantial improvements to existing structure to mitigate again the impacts of flooding, severe 

winds, and sea level rise, and which are consistent with Climate Change Adaptation policy. 

~Southeast Florida Regional Climate Action Plan~ 
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The SP5 and SP12 Recommendations are very similar to SP8 and has been mapped 

for NBV in supplementary reports.  

 

 

 

 

 

 

  

Sustainable Communities and Transportation Planning – SP12 

Develop new community flood maps reflective of a 100-year storm event under future sea level 

rise scenarios and use this information, in conjunction with similarly updated storm surge models 

for revising required elevations for new and redevelopment, and in the permitting/licensing of 

transportation projects, water management systems, and public infrastructure. 

~Southeast Florida Regional Climate Action Plan~ 

 Plan~ 

 
Sustainable Communities and Transportation Planning – SP5 

Conduct new or utilize existing vulnerability analysis and other technical tools as they are 

developed as a means for identifying Adaptation Action Areas as well as other areas requiring 

adaptation improvements related to coastal flooding and sea level rise, to provide guidance for 

adaptation planning efforts in areas especially at risk to sea level rise, tidal flooding and other 

related impacts of climate change. 

~Southeast Florida Regional Climate Action Plan~ 

 Plan~ 
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Recommendations 

In Part 3A of this package, two published estimates of various sea-level rise scenarios 

are presented: NOAA’s 2017 scenarios for Key West and a composite graph showing 

predictions from multiple agencies. This report suggests officials align planning 

timelines with the USACE High curve, which serves as the top of the likely range of sea-

level rise as presented by the Southeast Florida Climate compact in their Sea Level 

Rise Working Group’s 2015 publication6. Planning for the maximum height of the likely 

range serves to reduce the possibility of poor investment into insufficient protections 

and improvements. 

North Bay Village is in the process of receiving Community Rating System (CRS) Class 

8 by earning at least 1,000 points. NBV currently has 7 repetitive loss properties. To get 

into the Community Rating System under the streamlined CRS/CAV Pilot Program, the 

community will need to close the Community Assistance Visit, and adopt an ordinance 

based on the State Model. This will be done by updating the Flood Damage Prevention 

Ordinance and Substantial Improvement/Substantial Damage determination. To 

succeed in CRS, North Bay Village can implement the Seven Performance Measures, 

which is a toolkit of procedures that will help to maintain compliance with the NFIP. The 

Village is encouraged to adopt cumulative substantial improvements to gain initial points 

and to obtain additional points.   

 

References 

Southeast Florida Regional Climate Change Compact. (2017). 2016 Regional Climate 

Action Plan Municipal Implementation Survey Report(RCAP Implementation 

Guidance Series, Rep.). FL. 

Southeast Florida Regional Climate Change Compact. (2012). Regional Climate Action 

Plan: A Region Responds to a Changing Climate(Rep.). FL. 

                                            
6 Full report here: http://www.southeastfloridaclimatecompact.org/wp-content/uploads/2015/10/2015-
Compact-Unified-Sea-Level-Rise-Projection.pdf 

http://www.southeastfloridaclimatecompact.org/wp-content/uploads/2015/10/2015-Compact-Unified-Sea-Level-Rise-Projection.pdf
http://www.southeastfloridaclimatecompact.org/wp-content/uploads/2015/10/2015-Compact-Unified-Sea-Level-Rise-Projection.pdf


APPENDIX A: Summary of Crediting Adaptation Strategies Through FEMA’s National Flood Insurance Program (NFIP) 

 

 “Crediting Adaptation Strategies through the National Flood Insurance 

Program (NFIP)’s Community Rating System Coordinator’s Manual” (W. 

Thomas Hawkins, UF College of Law, 2016) is available at 

https://www.law.ufl.edu/_pdf/academics/centers-

clinics/clinics/conservation/resources/final-deliverable-1B-crs-guidance-

document.pdf) 

 

The following pages summarize sea level rise adaptation strategies that 

communities can adopt to receive CRS credits, as outlined in the above 

referenced Coordinator’s Manual. These credits determine a local 

government’s CRS Class, which qualifies their residents for flood insurance 

rate reductions, up to 45% (see table).  

 

-Sea level rise strategies are sometimes organized 

into the three categories of retreat, 

accommodation and protection 

 -Retreat strategies remove insured 
structures from areas of flood hazard. 

-Accommodation strategies allow structures 
to survive flood events with less damage. 

-Protection strategies defend properties 
from potential flood events 
These are straightforward and easily 

comprehensible but fails to accommodate many 

SLR adaption strategies.  

Adaption strategies categorized in FEMA’s NFIP  

are structural/physical, social, and institutional.  
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Adaption 
Strategy 
Category 

Action Summary CRS Notes CRS Points 

Structural/
Physical 

Hard 
Stabilization 
(seawalls) 

• Shoreline protection through constructed, 

man-made measures, ex: of hard stabilization 

that protects against sea level rise is a 

seawall.  

• Hard stabilization halts the natural eroding 

and accrual action, and often considered a 

permanent solution to coastal erosion.  

•  

• CRS Manual generally 

discourages hard stabilization in 

favor of natural or soft 

stabilization approaches, due to 

hard stabilization greatly 

influencing changes in 

ecological, geomorphology, and 

aesthetic character of an area.  

-No credits available 
for construction of sea 
walls.  
 
-Credits can be 
awarded for 
prohibiting hardened 
structures. 

 Increase 
Stormwater 
Storage 

• Elevated sea levels reduce the vertical 

storage volume and coastal communities will 

be impacted by decreased drainage capacity 

during storm events.  

• Stormwater detention is holding stormwater 

on a property during a storm event so that 

the discharge of water from the site is 

slowed.  

• Stormwater detention is holding water on a 

property after the conclusion of the storm 

event, retained runoff is then used for 

irrigation, groundwater recharge or held to 

reduce pollution.  

• Planning for larger stormwater demands than 

a coastal property currently experiences is a 

proactivew ay to address sea level rise.  

• A community is eligible for more 

points if they require 

compensatory storage for any 

fill used to elevate structures 

above base flood elevation.  

-Maximum of 825 
credits awarded 
 -Up to 225 credits 
from Activity 
452.a(2)., additional 
150 credits available 
for storms more 
severe than 100 year 
storm.  
-Up to 25 credits 
available under sub-
element 452.a.(3) 
-Element 452.b. up to 
315 credits 
-Element 432.a. 
awards up to 195 
credits.  
-432.b. awards up to 
65 credits.  

Social Knowledge 
sharing and 
learning 
platforms 

• Communities can create new knowledge 

sharing platforms or modify existing 

knowledge sharing platforms to address sea 

level rise.  

• Points awarded for all site visits.  

• Protection advice on sea level 

rise inundation and associated 

flood hazard vulnerabilities can 

be given during these visits. 

-Maximum of 110 
credits available for 
Activity 360 
-Section 322.e. awards 
up to 20 credits.  
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• Integrating sea level rise will create 

awareness of risk amongst the community 

members 

• Greater awareness will lead to better 

informed decision making and 

responsiveness to risks of sea level rise.  

• To ensure sea level rise will be 

discussed during site visits, a 

prompt to discuss sea level rise 

can be added to the 

community’s protection advice 

checklist.  

• Points also awarded for sharing 

information about special flood 

related hazards and precautions 

that should be taken during 

property development or 

improvement, including sea 

level rise and other coastal 

hazards.   

 Outreach 
Projects 

• Planning for and protecting from sea level 

rise can be a key message in outreach 

projects.  

• Outreach can focus on considering long-term 

flood hazards during building projects.  

• Outreach can target specific groups by 

identifying vulnerable properties to sea level 

rise.  

• Outreach projects awards up to 

6 credits per topic for outreach 

projects and encourages 

communities to identify 

additional priority topics, sea 

level rise can be incorporated 

into messages for these six 

topics and can stand on its own 

as an additional topic.  

• Credits awarded when 

community develops a flood 

response package to outreach 

during and after flood, and is an 

appropriate time to discuss 

protection from or 

-Maximum of 350 
credits available for 
Activity 330. 
-331.a.(c) awards up 
to 6 credits.  
 
-332.b. awards up to 
50 credits.  
 
-332.c is 40% 
multiplier to sections 
331.a(c) and 332.b. 
worth up to 80 
credits.  
 
-Section 332.d is 30% 
multiplier of to 
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accommodation to future sea 

level rise.  

section 331.a worth 
up to 50 credits.  
 

 Elevation 
Certificates 

• Building elevation data is essential to 

accurately estimating flood risk.  

• When local governments consistently and 

accurately complete flood elevation 

certificates, reliable information is available 

to help calculate flood risk.  

• Elevation certificates for all 

construction prone to future 

flooding encourages 

communities to require or 

complete FEMA elevation 

certificates for new construction 

in flood prone areas outside the 

SFHA.  

• A sea level rise risk vulnerability 

analysis can determine areas 

that may be prone to flooding in 

the future.  

-Maximum of 116 
credits available for 
Activity 310.  

 Hazard and 
Vulnerability 
Mapping 

• Creating regulatory maps with higher 

standards than those provided by FEMA, 

communities can protect more structures 

from flood damage.  

• Proactive approach to mapping floodplain 

addresses sea level rise because sea level rise 

may increase the extent of areas prone to 

inundation. 

• Credits available for providing 

information to inquirers about 

flood problems other than those 

on the Flood Insurance Rate 

Map. 

• Including areas predicted to be 

flooded in future due to sea 

level rise, and areas likely to 

experience local drainage 

problems due to sea level rise.  

• Making an impact adjustment 

map to include sea level rise 

impacts to show areas effected 

for which CRS credit is 

requested.  

-Maximum of 20 
credits available 
through section 322.c. 
-Maximum of 110 
credits available 
through activity 370 
-Maximum of 160 
credits available 
through Section 
412.d. 
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• Higher study standards awards 

credits when a community uses 

sea level rise projections at the 

time of study. Credit is received 

when a community estimates 

the sea level rise anticipated by 

the year 2100 or later. They 

must use mean estimates or 

higher.  

 Infrastructur
e Inventory 

• Infrastructure inventory is an assessment of 

the built and natural environment for sea 

level rise.  

• A community might inventory all public 

buildings and infrastructure that are 

vulnerable to sea level rise within the sea 

level rise planning horizon and determine 

whether they should be protected.  

• Counting buildings used for 

impact adjustments based on 

the number of buildings in the 

community that are impacted by 

a flood hazard.  

• Creating a flood hazard layer in 

GIS will allow community to 

complete and revise 

community-wide sea level risk 

vulnerability analyses.  

• Providing information about 

Natural Floodplain Functions 

grants  

• credit to local governments that 

provide information about 

natural floodplain  

Functions that justify protecting an 
area.  

• a local government may address 

sea level rise through this 

activity by providing information 

-No credits available 
under 302.a.  
-Maximum of 20  
credits available for 
Element 322.g. 
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about areas credited under 

Open Space or the community’s 

Natural Floodplain Functions 

plan indicating: 

•  a) natural wave breaking 

capabilities for rising sea levels 

• b) a landward migration buffer 

for coastal, wetland or riparian 

habitats  

• c) shoreline stabilization in areas 

potentially impacted by rising 

sea levels.  

 Public 
Information 
Campaign 

• Local program to raise awareness of hazards 

of sea level rise by communicating risks. 

• To be effective, public information campaigns 

should deliver information multiple times in 

varied formats.  

• Locally pertinent documents 

awards credits for 

supplementing the basic FEMA 

documents with additional 

information about local flood 

hazards including coastal 

flooding resources that provide 

information about sea level rise.  

• Credits can also be awarded for 

a flood protection website for 

sea level rise information. 

• Website must inform visitors of 

services the community 

provides related to sea level rise 

information.  

-Section 352.b. 
awards up to 10 
credits  
 
-Section 352.c. awards 
up to 76 credits.  

 Real Estate 
Disclosure 

• Requiring disclosure of sea level rise risk 

(property location on projected inundation) 

will: lead to less development in areas 

• Other disclosure requirements” 

provides credits per regulation 

to  

-Maximum of 25 creits 
available under 
Section 342.b.  
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threated by sea level rise, lead buyers to 

retrofit, and could reduce value of properties 

threatened by sea level rise.  

Community’s which can cite up 
to five ordinances or state laws 
requiring disclosure of a 
property’s exposure to flooding.  

• Examples of requirements that 

integrate future sea level rise 

include:  

• requiring final recorded 

subdivision plats to show sea 

level rise intrusion at year 2100 

• requiring signs posted in 

subdivisions to advise visitors of 

projected sea levels at year 2100 

• requiring all property sellers to 

disclose where the property will 

be subject to coastal flooding 

caused by sea levels at year 

2100 

• requiring real estate agents to 

notify potential purchasers of 

the potential for sea level rise 

encroachment at year 2100.  

• Disclosure of other hazards to 

furnished information about 

increased flooding due to 

climate change and sea level 

rise.  

 
-Maximum of 8 credits 
available under 
Section 342.d.  

Institutiona
l 

Adaptation 
Financing 

• Provides funding for property owners that 

retrofit structures to make them resistant to 

flood hazards and sea level rise.  

• When residents take advantage 

of sea level rise 

adaptation/protection advice 

-Maximum credits 
available under 
Element 362.c is 15. 
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provided by a community, the 

community may receive credit.  

-Financial assistance 
advice may award 10 
credits.  
     -If assistance advice 
is part of a Program 
for Public Information 
credited under 
Activity 330, and 
additional 5 credits 
are available.  
 

 Extended 
Planning 
Horizon 

• Planning horizons which are too short will 

not consider changes due to long term sea 

level rise.  

• Using an extended planning horizon, 

improves community awareness of the sea 

level rise risks.  

• Credits may be awarded when 

local governments use higher 

standards in floodplain mapping, 

than required by FEMA.  

• When estimates for sea level 

rise anticipated by 2100 or later 

are used additional credits may 

be awarded.  

-Section 412.d. 
awards up to 160 
credits.  

 Freeboard 
(elevation 
above base 
flood 
elevation) 

• Requirement that new buildings be elevated 

to a higher than the base flood elevation.  

• Freeboard regulation address sea level rise 

by requiring construction be adequate for 

higher than existing base flood elevations.  

• Credits are subject to an impact 

adjustment based on the 

portion of the floodplain that is 

subject to the freeboard 

regulation.  

-Maximum of 500 
credits available under 
Activity 432.b. 
     -Freeboard 
requirement of one 
foot above base flood 
elevation when fill is 
prohibit is eligible for 
120 points, 280 points 
for two feet above 
base flood elevation, 
and 500 points for 
three feet above base 
flood elevation.  
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 Low Impact 
Developmen
t Standards 

• Stormwater management approach that 

attempts to mimic natural drainage and 

recharge functions.  

• Low impact development techniques can aid 

communities when addressing sea level rise, 

by retrofitting developed areas to handle 

more stormwater, or reducing costs of 

handling increased demand for handling 

stormwater.  

• Points can be awarded for 

retaining runoff from 100 year 

storm events. 

 

• Points also awarded if 

regulations require developers 

to give preference to use of low 

impact development techniques 

to control runoff.  

•  

-Section 432.i. up to 
20 points  
  

• -Section 

452.a.(3) 

awards up to 

25 points.  

 Low Intensity 
Zoning 

• Restrictions of development intensity can 

reduce flood risk to structures  

• Can further address sea level rise by using 

clustered development or transferable 

development rights to local development 

areas away from areas that will be affected 

by sea level rise.  

• Points awarded for communities 

that use innovative land use 

regulations to limit impact of 

development in the floodplain. 

• - Section 

422.e. awards 

up to 250 

credits  

 Riparian/litto
ral buffers 
 

• Communities can be prepared for floods by 

locating buildings away from areas of 

flooding risk 

• Future projections of shoreline location due 

to sea level rise can be included in setback 

regulation to accommodate rising sea levels.  

• Points can be awarded for 

mapping areas that should be 

protected because of natural 

floodplain functions.  

• Points also awarded for 

preventing development in the 

floodplain.  

• Points awarded for communities 

that adopt maps showing areas 

prone to erosion over the  next 

30 to 100 years,  

•  

-Section 322.g. awards 
up to 22 credits. 
 
-Activity 420 awards 
up to 1450 credits.  
 
-Section 410CE 
awards up to 125 
credits  
 

• -Section 430CE 

awards up to 

25 credits.  
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 Rolling 
conservation 
easement  
 

• Restricts property owners to harden property 

against sea level rise, property much give 

way to rising sea levels.  

• Rolling easement requires property owners 

to respond to sea level rise with retreat.  

Credits awarded for the removal of 
threatened structures, protection of 
large buildings, and setback regulations 
for accreting and rocky shorelines.  

-Section 430CE up to 
75 credits awarded  
 

 “Adaptation 
Action Area”  
 

• Can facilitate local government in prioritizing 

funding for infrastructure and adaptation 

planning to community’s response to sea 

level rise.  

• Floodplain Management 

Planning: 

-Credits awarded for creating 
community wide floodplain 
management plan.  
-Credits awarded for creating 
mitigation plan for repetitive 
loss areas.  
-Credits awarded for developing 
plan to protect natural functions 
in community’s floodplain.  

• Related Activities under the 

community rating system: 

Community could seek to 

connect to an objective source 

for sea level rise projections. 

-Activity 510 awards a 
total of 622 credits: 
under sections 512.a., 
512.b., and 512.c. 



APPENDIX B: NBV Resolution No. 2014-84A 
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APPENDIX C: Site Development Techniques from the New York City Flood 

Resilience Zoning Amendment 

 
The zoning amendments facilitate flood-resilient construction in the following 

ways: 

• Building height is measured from the FRCE and not grade. This allows 
the structure to be rebuilt to its pre-damage size but also elevated 

above what would have been previously allowed under height 
restrictions. 

• To provide for outdoor stairs to access elevated structures, the zoning 
amendments allow for encroachments into the backyard. 

• To provide for indoor stairs to access elevated living space, the zoning 
amendments exempt enclosed entryways from floor area calculations. 

• Deployable flood walls to provide flood protection to commercial 
structures are permitted in yards, courts and other open areas as 

permitted obstructions.  
• Lifts in yards and open areas are permitted obstructions to provide 

access to persons with disabilities. 
• Mechanical systems can be removed from below-grade spaces and are 

permitted obstructions in rear or side yards or on rooftops. 

• Where compliance with flood-resistant standards results in the loss of 
parking spaces, the zoning amendments allow for waiver of 

requirements to provide parking spaces, or conversion of front or side 
yards to parking. 

• Where compliance with the flood-resistant standards results in loss of 
usable ground floor space, the zoning amendments allow for flood-

proofing of ground floor space and conversion to parking, commercial, 
or community space. 

• Where habitable space must be elevated to comply with the FRCE, the 
zoning amendments allow for parking facilities like garages to remain at 

grade. 
• Yards in some districts can be raised and graded to provide flood 

protection. 
• The zoning amendments provide for different streetscape enhancements 

(like porches, plantings, and raised yards) to soften the visual transition 

of elevated homes. 
• Additional elevation can be allowed for homes that must be raised 

between 6-8 feet to accommodate parking and storage below the 
building. 

• Waterfront yards can be sloped at a 3 percent grade to soften the effect 
of structural elevation. 
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APPENDIX D: North Bay Village Summary of Infrastructure at Risk with Maps 

Sea level rise and coastal flood risk: Summary for North Bay Village, FL 

From Climate Central’s Surging Seas Risk Finder 

Sea level rise and flood forecast Even small amounts of sea level rise make rare floods 

more common by adding to tides and storm surge. Climate Central has estimated risk by 

combining local sea level rise projections with historic flood statistics from the NOAA water 

level station at Vaca Key, FL, 99 miles from the center of North Bay Village. For reference, 

our extreme values analysis indicates that the "100- year" flood height, is 2.6 feet above 

local Mean Higher High Water (high tide line)1 . The highest observed flood at this location, 

in records from 1995 to 2015, reached 5.8 feet MHHW in 2005. Taken all together, these 

values suggest that floods above 3 feet likely pose significant concerns. Based on the 

National Climate Assessment intermediate high sea level rise scenario, we project 4.2 feet 

of rise locally by 2100, from a 1992 baseline. Our analysis translates this to 17 percent multi-

year risk of at least one flood exceeding 3 feet from 2016 to 2030, a 59 percent risk by from 

2016 to midcentury, and a 100 percent risk by 2100. Under the Assessment's highest 

scenario, these chances increase to 20, 98, and 100 percent, respectively, and we compute 

a 100 percent risk of at least one flood exceeding 6 feet by the end of the century. Risk 

Finder's forecast tool allows exploration of a wide range of other flood heights (1-10ft), risk 

statistics (e.g., annual flood risk), and localized sea level projections (with choice of scientific 

models and climate pollution scenarios). See Methods section below for more discussion of 

the research approach used and important guidance on how to interpret results. 
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Climate Central's interactive, embeddable online Risk Zone Map shows exposed areas 

and how they intersect with population density, social vulnerability, property value, and 

more. Risk Finder also shows exposure at each water level for dozens of variables, based 

on data from over ten federal agencies. Here are a few values for North Bay Village on land 

below 3 feet MHHW, in total and excluding land that may be protected by levees or isolation: 

 

At 6 feet, 6,204 people (86.9 percent of the total population in North Bay Village) and 

$938 million are exposed in total. 
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 Source:  

Citation: Climate Central (2016). Sea level rise and coastal flood exposure: Summary 

for North Bay Village, FL. Surging Seas Risk Finder file created July 21, 2016. 

Retrieved from http://ssrf.climatecentral.org.s3-website-us-east- 

1.amazonaws.com/Buffer2/states/FL/downloads/pdf_reports/Town/FL_North_Bay_Villa

gereport.pdf 

File details • Creation date: July 21, 2016 • Name: Summary for North Bay Village, FL 

• File URL: http://ssrf.climatecentral.org.s3-website-us-east- 

1.amazonaws.com/Buffer2/states/FL/downloads/pdf_reports/Town/FL_North_Bay_Villa 

ge-report.pdf • Download from: 

ssrf.climatecentral.org/#p=L&state=Florida&location=FL_Town_1249225 

Main references 

 Strauss, B. H., Ziemlinski, R., Weiss, J. L., & Overpeck, J. T. (2012). “Tidally adjusted 

estimates of topographic vulnerability to sea level rise and flooding for the contiguous 

United States.” Environmental Research Letters, 7(1), 014033. Tebaldi, C., Strauss, B. 

H., & Zervas, C. E. (2012). “Modelling sea level rise impacts on storm surges along US 

coasts.” Environmental Research Letters,7(1), 014032.  

 

 


