
Local Mitigation Strategy 

 
 
 
 
 

 

 

 

 

 

 

 

 

Whole Community 

Hazard Mitigation 
Part 4:  The Appendices 

 

 

 

 

 

 
 

 

 

November 2014 
 



The Miami-Dade Local Mitigation Strategy 

Part 4: Appendices 

 

November 2014   P4-ii 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

This page left intentionally blank. 

  



The Miami-Dade Local Mitigation Strategy 

Part 4: Appendices 

 

November 2014   P4-iii 
 

PART 4 - THE APPENDICES 
 

Appendix A:  List of LMS Changes ....................................................................... 2 

Appendix B:  LMS Working Group and Subcommittee Agencies 2013-2014 .... 6 

Appendix C:  LMS Committees ............................................................................ 20 

Appendix D:  Miami-Dade Resolution Adopting the LMS .................................. 22 

Appendix E: State Letter Approving the Local Mitigation Strategy.................. 26 

Appendix F:  FEMA Letter Approving the Local Mitigation Strategy ............... 28 

Appendix G:  Metropolitan Form of Government ............................................... 30 

Appendix H:  Integration Document .................................................................... 34 

Appendix J:  Risk Assessment and Hazard Profile ........................................... 35 

Appendix J:  Economic Assessment .................................................................. 37 

Appendix K: Maps................................................................................................. 46 

Appendix L: 2014 Community Survey ................................................................. 52 

 
 



The Miami-Dade Local Mitigation Strategy 

Part 4: Appendices 

 

November 2014   P4-1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page left intentionally blank.   



The Miami-Dade Local Mitigation Strategy 

Part 4: Appendices 

 

November 2014   P4-2 
 

Appendix A:  List of LMS Changes 
 

2014 Changes 

Section Name Date Change Made Purpose 

Global -- 11/25/2013 Added section numbers to 
make tracking easier 

Formatting  

 11/04-11/19 Incorporated comments from 
public 

Incorporation of comments 

Introduction   Re-wrote section to reflect 
current updates  

 

Part 1   Formatting changes Formatting 

Mitigation 
Opportuniti
es  

8/20/014 Added guidance for pre- and 
post-disaster opportunities 
for mitigation  

 

Mitigation 
Goals and 
Objectives 

8/26/2014 Updated Goals and 
Objectives 

 

Revisions 
Since Last 
Adoption  

8/04/2014 Added section to highlight 
revisions of plan  

 

Measuring 
Overall 
Effectivene
ss 

8/11/2014 Updated section to highlight 
effectiveness of 
accomplishments 

 

Hazard 
Mitigation  

8/28/2014 Aligned potential mitigation 
measures to hazards 
identified in the THIRA 

 

Part 2 Projects 7/22/2014 Mid year update of projects.   

Methodolo
gy 

8/29/2014 Added section to highlight 
the process for LMS Projects 

 

BCR 7/22/2014 Moved Benefit Cost Review 
to Part 2 from Part 4 

Restructuring  

Appendix 1  
Sample 
Project 

8/29/2014 Added sample project from 
database  

 

Part 3 Funding 10/15/2014 Updated Listing of all Funding 
sources 

Update with current 
information, incorporated 
wildfire information from the 
State 

Part 4 
Appendices 

All   Re-alignment of appendices   

J changed 
to A 

7/24/2014 Re-alignment of appendices  

I changed 
to B 

7/24/2014 Re-alignment of appendices  

H Changed 
to C 

7/24/2014 Re-alignment of appendices   

H   Added Integration Document  Provide a review of other 
planning documents and 
identify areas of alignment 
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2014 Changes 

Section Name Date Change Made Purpose 

and areas for consideration 
for future actions  

G  7/14/2014 Moved Benefit Cost Review 
to Part 2 – The Projects  

Streamline document 

I  9/02/2014 Added Climate Change 
chapter to THIRA  

Include future hazard  

J  08/05/2014 Added Economic Analysis Provide an overview of the 
economic sectors and 
potential vulnerabilities within 
Miami-Dade County. 

K - Maps 1/13/2014 Updated Land Use Map 
within 50 Mile Ingestion 
Pathway for Turkey Point 
Nuclear Power Plant 

Updated map 4/09/2013 

K– Maps* 1/13/2014 Moved and Updated FEMA 
Flood Zone Map to Part 7 

Updated map 8/28/2013 

K - Maps 1/13/2014 Comprehensive Land Use 
Map  

Adopted for 2015-2025 
Comprehensive Development 
Master Plan  

K – Maps* 01/13/2014 Moved and updated Storm 
Surge Planning Zones to Part 
7 

Updated map 4/03/2013 as 
determined by Miami-Dade in 
2013 replaces Evacuation 
Zone Map  

K– Maps* 01/13/2014 Updated and move Surge 
maps for MOMs for Cat 5 
Hurricane to Part 7  

Updated maps as incorporated 
by Miami-Dade in 2013 

K-Maps 8/04/2014 Updated Flammable Natural 
Areas Map 

Updated map 7/13/2014 

G * 01/13/2014 Updated and moved Map of 
1979-2013 RL and SRL claims 
to Part 7 

Updated map 10/08/2013 

L 9/12/2014 Added Community Survey  Provide insight into 
community preparedness and 
mitigation  measures 

Part 5 Meeting 
Minutes 

10/17/2014 Updated Section with all 
minutes from 2014 meetings 
and attendance 

 

Part 6 Completed 
Projects 

11/19/2014 List of Projects reported as 
completed in 2014 – and 
Archived 

Update list of completed 
projects 

Part 7 Flooding: 
NFIP and 
CRS 

1/13/2014 – 
11/2-/2014 

This previously was the 
County update for Activity 
510 
Items identified in the chart 
with an  * were moved to 
Part 7  

This section was expanded to 
incorporate additional 
information for flooding and 
to assist CRS communities 
with credit.  
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2013 Changes  

Section Name Date Change Made Purpose 

Global -- 11/25/2013 Added section numbers to 
make tracking easier 

Formatting  

Introduction   Added notation about plan 
undergoing major revision in 
2014 for 2015 adoption.  

Inform readers of upcoming 
changes 

Part 1   Formatting changes Formatting 

Part 2 Projects 1/17/2014 Updated list as reflected in 
new WebEOC board tracking 
system 

New system implemented 
December 2013 

Part 3 Funding  No Changes Remain as published 
December 2012 

Part 4 
Appendices 

All     

F - Maps 1/13/2014 Updated Land Use Map 
within 50 Mile Ingestion 
Pathway for Turkey Point 
Nuclear Power Plant 

Updated map 4/09/2013 

F – Maps* 1/13/2014 Moved and Updated FEMA 
Flood Zone Map to Part 7 

Updated map 8/28/2013 

F - Maps 1/13/2014 Comprehensive Land Use 
Map  

Adopted for 2015-2025 
Comprehensive Development 
Master Plan  

F – Maps* 01/13/2014 Moved and updated Storm 
Surge Planning Zones to Part 
7 

Updated map 4/03/2013 as 
determined by Miami-Dade in 
2013 replaces Evacuation 
Zone Map  

F – Maps* 01/13/2014 Updated and move Surge 
maps for MOMs for Cat 5 
Hurricane to Part 7  

Updated maps as 
incorporated by Miami-Dade 
in 2013 

G * 01/13/2014 Updated and moved Map of 
1979-2013 RL and SRL claims 
to Part 7 

Updated map 10/08/2013 

H Changed 
to G  

11/12/2013 Change of LMS Prioritization 
Matrix to Benefit Cost Review 
to give preliminary 
prioritization to entire project 
list  

Update process and 
incorporate additional 
considerations 

I changed 
to I  

01/13/2014 Update of Working Group 
and Subcommittee members 
based on 2013 meeting 
attendance 

Update 

K – 
changed to 
J 

 Updated to reflect changes  

Part 5 Meeting 
Minutes 

1/17/2014 Updated Section with all 
minutes from 2013 meetings 
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2013 Changes  

Section Name Date Change Made Purpose 

Part 6 Completed 
Projects 

1/17/2014 List of Projects reported as 
completed in 2013 – and 
Archived 

For 2015 update a 
comprehensive list of projects 
over the life of the LMS will be 
incorporated. 

Part 7 Flooding: 
NFIP and 
CRS 

1/13/2014 This previously was the 
County update for Activity 
510 
Items identified in the chart 
with an  * were moved to Part 
7  

This section will be expanded 
to incorporate additional 
information for flooding and 
to assist CRS communities with 
credit.  

 
 

2010 -11Changes 

Section Page Change Made Purpose 

Introduction 2 Define use of divisional groups;  To clarify the purpose and use of 
the divisional groups  

3-4 Added a revision procedure  To explain the revision process 

5 Added how to use document section To better define the scope of this 
document and how it relates to 
other planning mechanisms 

Part I 19-29 Added extent, location, and 
vulnerability of impact as necessary 

To better define those hazards 
relative to extent, location, and 
vulnerability 

3,4, 35, 36 Define revision process To clarify the revision process and 
how information for incorporation 
into the LMS document is received 
 

Part II 38-243 Added “Project Administration and 
Implementation” 

To define the operational 
components of each project and 
define implementation 
procedures 

Part III  N/A N/A 

Appendices 261-295  Updated hazard analysis data and 
supporting documentation 

To correlate text with appendices 

287 (E) Updated flood zone map To provide current information 

289 (E) Added Storm Surge Map To provide required information 

294-295 (F) Added Repetitive Loss Chart 
 
Added NFIP compliance requirements 

To provide current information 
and add required information 
 

285 (E) Added Fire-Hazard Area Map To support text 

295 (H) Updated municipal NFIP and CRS 
participation 

To provide current information 

447-448 (K) List of Changes Documenting changes to plan 
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Appendix B:  LMS Working Group and Subcommittee Agencies 
2013-2014 
 
Coordinator/Chair:  Cathie Perkins, Miami Dade Office Emergency Management 
Co- Chair:  Mike Gambino – City of Miami Gardens 
 
Colleges and Universities 
 
Florida Atlantic University 
Florida International University 
Johnson and Wales University  
St. Thomas University 
University of Miami 
Miami Dade College 
University of Florida IFAS Extension 
 
Miami-Dade County Departments  
 
Miami-Dade Animal Services 
Miami-Dade Finance 
Miami Dade Fire Rescue 
    Office of Emergency Management 
Miami-Dade-Internal Services  
   General Services Administration 
Miami-Dade Information Technology Department 
Miami Dade-Library 
Miami-Dade - Management and Budget 
    Office of Grants Coordination 
Miami-Dade Parks, Recreation and Open Spaces 
Miami-Dade Police Department 
Miami- Dade Public Housing and Community Development 
Miami –Dade Public Works and Waste Management 
Miami-Dade Port of Miami 
MD-Regulatory and Economic Resources 
    Office of Sustainability 
    Planning (P&Z) 
    Agriculture Extension 
   Environmental Resources Management 
Miami-Dade Transit 
Miami-Dade Water and Sewer Department 
Vizcaya Museum and Gardens 
Miami Dade County Public Schools  
 
 
State Agencies  
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Florida Division of Children and Family 
Florida Division of Emergency Management 
Florida Sea Grant 
 
Federal Agencies  
 
National Oceanic and Atmospheric Administration  
 
Hospitals and Health Care 
 
Baptist Health 
Citrus Health 
Jackson Health Systems 
Miami Beach Community Health Center 
Miami Children’s Hospital  
Mount Sinai Medical Center 
 
Municipalities 
 
Aventura 
Bal Harbour 
Bay Harbor 
Biscayne Park 
Coral Gables 
Cutler Bay 
Doral 
El Portal 
Florida City 
Golden Beach 
Hialeah 
Hialeah Gardens 
Homestead 
Key Biscayne 
Medley 
Miami 
Miami Beach 
Miami Gardens 
Miami Lakes 
Miami Shores 
Miami Springs 
North Bay Village 
North Miami 
North Miami Beach 
Opa Locka 
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Palmetto Bay 
Pinecrest 
South Miami  
Sunny Isles 
Sweetwater 
Virginia Gardens 
West Miami  
 
Regional 
Broward County Emergency Management 
Palm Beach County Emergency Management 
South Florida Water Management District  
 
Private Non-Profit  
 
American Red Cross  
Camillus House  
 
 
Private Sector/Businesses  
 
AMEC 
Crosby Marine Services 
DMS Disaster Consultants 
Grove Isle Marina  
Hurricane Protection Industries 
Integrated Solutions Consulting, Inc  
Kolisch Marine Insurance  
Miami River Commission  
Miami River Marine Group  
Mitigat 
Pybas Enterprises  
Rain for Rent 
Strategic Initiatives Planning and Advocacy  
Tetra Tech 
URS Corporation  
 
 
Other  
Downtown Development Authority  
 
Private Citizens  
 

  



The Miami-Dade Local Mitigation Strategy 

Part 4: Appendices 

 

November 2014   P4-9 
 

Active LMS Members 2013-2014  

Miami-Dade Local 
Mitigation Strategy 
Working Group  

Colleges/Universities 

Agency Representative Department/Title Certification/Licensure  

Florida Atlantic 
University 

Ricardo Alvarez  Construction Management, 
College of Engineering and 
Computing/ 

  

Florida 
International 
University 
  
  

Hugh Gladwin Global and Sociocultural 
Studies/Associate Professor 

PhD 

Robin Yang  Emergency Management 
Department 

  

Amy Aiken   Emergency 
Management/Emergency 
Manager 

  

Erik Salna Associate Director/ 
International Hurricane 
Research Center 

BS, MS in Meteorology 

Johnson and Wales 
University 

Allan Sjoberg Campus Safety and 
Security/Lieutenant 

  

St. Thomas 
University 

Monique Brijbasi Risk Management, 
Environmental Compliance 
and Emergency 
Management/Associate 
Director 

  

University of Miami 
  

Scott Burnotes   Emergency 
Management/Director 

  

Ken Capezutto  Environmental Health 
Services/Executive Director 

  

Miami Dade College 
  

Theresa Grandal  Resource Development/Grant 
Writer 

MS 

Linda Friedman Facilities 
Management/Facilities 
Planning Coordinator 

FMA, RPA 

University of 
Florida IFAS 
Extension 
  
  

Hennry Mayer Commercial Urban 
Horticulture Agent  

MS 

Vanessa 
Campoverde 

 Commercial Horticulture 
Extension Agent 

  

Jeff Wasielewski  Tropical Fruit Crops Agent    
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Miami Dade County Departments 

Agency Representative Department/Title Certification/Licensure  

MD – Animal 
Services 

Virginia Diaz Administrative Services and 
Collections/Chief 

 

MD-Finance Raul De La Campa  Accountant III   

MD - Fire Rescue 
  
  

Katrina Hollis - 
Baker 

Grant Coordinator   

Lisset Balledor Grant Manager   

Gricel Acosta Grant Coordinator   

Office of 
Emergency 
Management 
  

Cathie Perkins Emergency Management/ 
LMS Chair 

FPEM, EMT-P 

Steve Detwiler Emergency Management/ 
Business Recovery 
Coordinator 

  

Charles Cyrille Emergency 
Management/Planning 
Bureau Manager 

FPEM, EMT-P, EMAP Accredited 

 MD-Internal 
Services 

Terrance 
Thompson 

 Fixed Assets Manager   

Information 
Technology 
Department 
  

Soheila Ajabshir Senior Systems Analyst 
Programmer 

  

Nasif Alshaier Capital Construction and 
Fiscal/Computer Services 
Manager 

  

MD-Library Jeff Rosenberg Administrative Officer 3   

MD - Management 
and Budget 
  

Michelle Aleman Grants Coordination/Grants 
Analyst 

  

Doris MacPherson  Grants Coordination/ 
Revenue Development 
Coordinator  

  

    Office of Grants 
Coordination 

Daniel Wall Management and 
Budget/Assistant Director 

  

MD-Parks, 
Recreation and 
Open Spaces 
  

Gina Drakes  Grants Management 
Section/Grants Manager 

  

Jay Bogaards  Matheson Hammock Park 
and Marina/Park Manager 

  

MD-Police 
Department 
  

Susan Windmiller  Police Legal 
Bureau/Administrator  

  

Julie Abduhl  Police Legal 
Bureau/Information Officer 

  

MD-Public Housing 
and Community 
Development 
  

Lisette Martinez PHCD/Capital Improvement 
Fac. Mgr. 

-MS Arch, and PA  LEED AP - BD+C 

Francisco Trujillo Construction Manager I Masters in Architecture 

Marcos Caines Project Asset Manager NY Institute of Technology - BS 
Arch. 

Marta Silva Asset Management Analyst FIU - BBA 
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Miami Dade County Departments 

Agency Representative Agency Representative 

MD  - Public Works and Waste Management  

MD-Public Works  Marcia Steelman Storm water Utility Design 
Section/  Engineer 3 

CFM  

Alejandro Barrios Stormwater Drainage Design 
Section Manager 

LEED Green Associate 

Daryl Hildoer Stormwater Drainage Design 
Section       Engineer 3 

Professional Engineer 

Nasif Alshaier Computer Services Manager   

Quimet Custals Administrative Officer (Capital 
Improvements) 

  

Daryl Hildoer Stormwater Drainage Design 
Section/Engineer 3 

Professional Engineer 

Liza Herrera  Stormwater Drainage Design 
Section   Engineer 3 

E.I , LEED Green Associate 

 Solid Waste 
Management 

Jason Smith Intergovernmental Affairs 
Coordinator 

  

MD-Port of Miami Andrea Chao Grant Administrator   

MD-Regulatory and Economic Resources 

Office of 
Sustainability 

Nichole Hefty Planning Division/Chief CSM 

Susannah Troner Sustainability Initiatives 
Coordinator 

 

 Planning (P&Z) Noel Stillings Metropolitan Planning – Long 
Range Planning/Sr.Planner 

  

 Agriculture 
Extension 

Theresa Olczyk Director   

Charles LaPradd Miami Dade Agricultral Mgr.    

Environmental 
Resources 
Management 

Jose Tormes  Environmental Plan 
Review/Flood Supervisor 

  

MD-Transit 
  
  

Victoria Harrison Grants and Administration/ 
Accountant 2 

  

Anestis 
Konstantinidis 

 Budget and Planning/ 
Administrative Officer 3 

  

Celestine Maple  Budget and Performance/ 
Administrative Officer 3 

  

MD-Water and 
Sewer Department 
  
  

Marc Garcia  Emergency Communications 
Manager 

  

Christopher 
Brandon 

 Controller Division/ 
Administrative Officer 3 

  

Jerome Deslouches  General Ledger/Accountant 2   

Miami Dade County 
Public Schools  
 

Albert Nadal Property Loss/Supervisor   

William Wever Property Loss/Director   

Oren Paisant Police/Sergeant   

Vizcaya Museum 
and Gardens  
  

Jim Rustin Facilities Chief  

Luis Correa Deputy Director Finance & 
Adm. 
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

State/Federal 

State Agencies  Representative Department/Title Certification/Licensure  

FDEM  Mike Resto Region 7 Coordinator   

Florida Division of 
Children and Family 

Juana Leon  Southern Region Planner    

South Florida  
Water 
Management 
District 

 Armando Vilaboy   Inter-Governmental Relations   

Florida Sea Grant 
  

Lisa Krimsky  Extension Agent    

Marti Richtenstein     

Federal Agencies  Representative Department/Title Certification/Licensure  

NOAA Rob Molleda Miami/South Florida Forecast 
Office/ Warning Coordination 
Meteorologist 

  

 
Miami-Dade Local 
Mitigation Strategy 
Working Group  

Hospitals/Health Care 

Agency Representative Department/Title Certification/Licensure  

Baptist Health 
Systems 

Brenda Hernandez Purchasing Agent  

Joaquin Fardales   

Citrus Health 
  
  

Jose Caraballo Special Project Manager   

Remigio Pando Assistant Controller   

Brenda Hernandez Purchasing Agent   

Jackson Health 
Systems 
  

Yirah Ochoa Grant Operations, Grants 
Coordinator 

MHSA 

David Clark Capital Projects, Director MBA, LEED AP 

Meredith Beattie Grant Writer  

Miami Beach 
Community Health 
Center 

Stacy Kilroy 
(representing) 

    

Miami Childrens 
Hospital  

Elena Quevedo     

Mount Sinai 
Medical Center 

Stacy Kilroy Planning and Government 
Relations/Director 
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Municipalities 

Agency Representative Department/Title Certification/Licensure  

Aventura 
  

Joanne Carr Community 
Development/Director 

AICP 

Tony Tomei Office of the City Manager/ 
Capital Projects Manager 

CGC 

Bal Harbour 
  

Suramy Cabrera Structural Plans Reviewer CFM 

M Diaz     

Bay Harbor JC Jimenez Assistant Town Manager   

Biscayne Park 
  

Candido Sosa-Cruz Assistant to  Village 
Manager/Public Services 
Director  

  

Tom Harrison Police/Captain  

Hector Pineda Police/Lieutenant  

Cesar Hernandez     

Coral Gables 
  
  

Vickie Siegel  Finance / Grants 
Administrator 

  

Dallas Brown  Public Works/Facilities 
Superintendent 

  

Manny Lopez     

Cutler Bay 
  
  
  
  

Rafael Casals Town Manager CFM, Sediment and Erosion 
Control Inspector, Stormwater 
Level 1 & 2 Operator, CERT 

Alfredo Quintero Public Works Department CFM, CGC (General Contractor), 
CCC (Roofing Contractor), ISA 
Certified Arborist, Sediment and 
Erosion Control Inspector, 
Stormwater Level 1 & 2 Operator,  

Yenier Vega Public Works Department CFM, CGC (General Contractor), 
Sediment and Erosion Control 
Inspector, Stormwater Level 1 & 
2 Operator, Cert Certificate 

Daniel Rodriguez Public Works Department CFM, Sediment and Erosion 
Control Inspector, Stormwater 
Level 1 & 2 Operator, CERT  

Sandra Cuervo Building & Code Compliance 
Division Manager 

CFM, CERTCertificate 

Doral 
  
  
  
  
  
  

Jose Olivo Public Works / Director PE 

Ulysis Velozo 
Public Works /Stormwater 
Technician   

Carlos Arroyo 
Public Works /Stormwater 
Utility Manager CFM 

Rene Velazco 
Building Department/Building 
Director CFM 

Antonio Brina 
Building Department/Building 
Plans Examiner CFM 

Julian Perez 
Planning & Zoning/P&Z 
Director AICP, CFM 
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Municipalities 

Agency Representative Agency Certification/Licensure 

Doral continued Edward Rojas   

Mark Haggerty Floodplain Manager  

El Portal 
  
  

Jason Walker Village Manager   

Carolina 
Montealegre 

 Interim Village Clerk    

Manuel Casais  Police Department./ Corporal    

Florida City Rick Stauts Executive Director, 
Community Redevelopment 
Agency 

Certifiied Economic Development 
Professional (CDEP) by National 
Development Council 

Golden Beach George Cadavid     

Hialeah 
  
  
  
  

Adriel Sanchez Emergency 
Management/Planner 

  

Roman Garcia Grants and Human 
Services/Program Specialist II 

MBA 

Olga Garcia  Floodplain Manager FPM 

Ulysses Canizares     

Annette Quintana Acting Director/Grants & 
Human Service Department 

  

Hialeah Gardens 
  
  
  

Aaron Ballestas Code/Zoning Inspector   

Manny Carrera Emergency Management 
Coordinator 

  

Juan Rivera     

Mitch Fuentes     

Homestead 
  

Ed Bowe Police/Captain – Reserve   

Joseph Corradino  Development 
Services/Director 

  

Key Biscayne 
  

Eugene Santiago Chief Building Official P.E, CFM 

Mariana 
Dominguez 

 Public Works Division/Sr. 
Executive Assistant to the 
Director 

  

Alicia Verea Feria Tetra Tech  Engineering and 
Consulting Services/ Project 
Manager 

CFM 

Medley 
  

Jorge E. Corzo Town Engineer PE, CFM 

Richard 
McConachie 

Director of Building and 
Zoning /Chief Building Official 

 

Osmanny Lorzabal  Utilities 
Department/Administrative 
Assistant  

  

Carol Aubrun Consultant   
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Municipalities 

Agency Representative Agency Representative 

Miami 
  
  
  

Stephanie Tashiro Fire Rescue/ Hazard 
Mitigation and Disaster 
Recovery Specialist 

PH. D.  

Betsy Del Val Fire Rescue, Emergency 
Management/Administrative 
Assistant  

  

Jessica Noriega Fire Rescue, Emergency 
Management/Administrative 
Assistant  

  

Guari Mascaro  City of Miami Building Dept.  PE, CFM 

Jose Lago  Capital Improvements and 
Transportation 
Protram/Professional 
Engineer III 

PE, CFM 

Miami Beach  
  
  
  
  
  

Mohsen Jarahpour Building Department/Chief 
Engineering Inspector 

  

Eric Carpenter Public Works/Director PE 

Shari Holbert 
Lipner 

Emergency Management   

Judy Hoanshelt Office of Budget and 
Performance Improvement/ 
Grants Manager 

  

Chuck Tear Emergency 
Management/Director 

  

Carlos Fernandez     

Maite Roca Emergency Management  

Miami Gardens Mike Gambino Developmental Srvcs. 
Floodplain Admin (LMS Co-
Chair) 

CFM 

Miami Lakes 
  
  
  
  
  
  

Lourdes Rodriguez Building Department CFM 

Dorcas Perez Grants Administrator   

Jose Orellana     

Michel Mesa     

Eliezer Palacio Building Official    

Ismael Naranjo     

Brandon Schaad     

Miami Shores 
  
  

Scott Davis Public Works /Director   

David Dacquisto Planning Director   

Ismael Navanjo Building Official    

Miami Springs 
  
  

Tom Nash Public Works/Director  Certified Arborist 

Lazaro Garabon Public Works/Ops Supervisor   

Ally Paz     

North Bay Village 
  
  

Rodney Carrero-
Santana 

Public Works/Director PE, LEED AP 

Bob Daniels Police/Chief   

Brian Collins     
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Municipalities 

Agency Representative Agency Representative 

North Miami 
  
  
  
  
  
  

Jeff Geimer Public Works 
Department/Capital Project 
Manager 

MPA, CPRP, CFM 

Derrick Corker Parks and Recreation/Parks 
Manager 

  

Natasha 
Colebrook-
Williams 

City Manager’s Office/Chief of 
Staff 

  

Kerrith Fiddler Public Works 
Department/Asst. Public 
Works Director 

CFM 

Wisler Pierre-Louis Public Works 
Department/Interim Public 
Works Director 

PE, LEED BD+C, CFM, PMP 

George Balaban Public Works Department/City 
Engineer 

PE 

Aleem Ghany City Manager’s Office/City 
Manager 

PE, CFM 

Tom Positano Public Works/Utility and 
Sanitation Superintendents 

 

North Miami Beach 
  

Giselle Deschamps Community 
Development/Assistant 
Planner  

  

Daniel Ozuna  Building Department/Building 
Official  

  

Opa-locka 
  
  

Vernal Sibbel     CFM, Civil Engineer 

Esin Daniel Abia Public Works and 
Utilities/Director 

  

Arshad Viqar     

Delia Kennedy Grants Coordinator   

Palmetto Bay 
  
  
  
  

Corrice Patterson Public Works/Director   

Roland Ruiz Stormwater Engineering 
Technician 

  

Morelai Rodriguez     

Sara Lugo     

Darbe DelSalle     

Pinecrest Angela Gasca Office of the Village Manager                           
Administrative Services 
Manager 

  

South Miami 
  
  
  

Jennifer Korth City Manager's Office/Grants 
and Sustainable Initiatives 
Administrator 

LEED GA 

Rene Landa Police Department/Chief   

Shari Kamali Assistant City Manager   

Marcus Lightfoot Zoning Review Coordinator   

Sunny Isles Clayton Parker  Building Official   
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Municipalities 

Agency Representative Agency Representative 

Surfside Darlene Matinat    

Sweetwater 
  
  

Jesus Barrero     

Joseph Motica     

Eric Gomez Project Inspector   

Virginia Gardens 
  

JR Lugo Police Department/Lieutenant   

Butch Martin Public Works Director   

Tracy Byrd Administrative Assistant  

 
Miami-Dade Local 
Mitigation Strategy 
Working Group  

Regional Partners 

Agency Representative Department/Title Certification/Licensure  

Broward Nechole Holton  Emergency Management   

Palm Beach County 
  

Jeff Goldberg Emergency 
Management/Planning 
Manager 

FPEM, CHS-III 

Kelvin Bledsoe Emergency 
Management/Special Projects 
Coordinator 

  

South Florida 
Water 
Management 
District 

Armando Vilaboy Inter-Governmental Relations    

 
Miami-Dade Local 
Mitigation Strategy 
Working Group  

Private Non-Profit 

Agency Representative Department/Title Certification/Licensure  

American Red Cross  Bob Page Regional Response Manager   

  Shel Seidman  Chair Emergency Services   

Camillus House  Eduardo Gloria Director of Strategy 
Management 

MPA 
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Miami-Dade Local 
Mitigation Strategy 
Working Group  

Private Sector/Business 

Agency Representative Department/Title Certification/Licensure  

AMEC 
  
  

Clay Pacehco Emergency Management                                     
Director 

  

Mike Nardone     

Jovanna Minnery Emergency Management 
Coordinator 

  

Hurricane 
Protecting 
Industries, LLC 

Jeff Robinson     

Rain for Rent Randy Cordrey  Industrial Sales 
Representative 

  

Tetra Tech Alicia Verea Feria  Engineering and Consulting 
Services/ Project Manager 

CFM 

Advanced Water 
Resources, Inc 

Robert Menge President   

DMS Disaster 
Consultants 
  
  

Andrea Jamel  Marketing and Business 
Relationship Manager 

  

Jason Watkins     

Lori Hersey  Director of Communications   

Lisa Conway Director of Planning  

Integrated 
Solutions 
Consulting, Inc 
  

Dan Martin    PhD, CEM, CFM 

Daiko Abe Planner CFM 

URS Corporation  
  

David Bjelke Emergency Management/ EMAP assessor 

Jennifer Vilchez Emergency 
Management/Planner 

  

Strategic Initiatives 
Planning and 
Advocacy, LLC 

Phil Everingham     

Kolisch Marine 
Insurance 

Joe Kolisch  President   

Crosby Marine 
Services 

Marine 
Surveyor/adjuster  

President NAMS-CMS 

Pybas Enterprises, 
LLC 

Don Pybas President  

Miami River Marine 
Group 

Mark Bailey Executive Director  

Miami River 
Commission 

Helen Brown    
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Appendix C:  LMS Committees 
 
Local Mitigation Strategy Steering Committee:  2014 
 
Ricardo Alvarez, Mitigat 
Dallas Brown, City of Coral Gables 
Ken Capezzuto, University of Miami 
Steve Detwiler, Business Recovery Program 
Mike Gambino, City of Miami Gardens 
Hugh Gladwin, Florida International University 
Theresa Grandal, Miami Dade College  
Nichole Hefty,  Miami-Dade Office of Sustainability 
Stacy Kilroy, Mount Sinai Medical Center 
Michael Nardone, AMEC 
Vacant, American Red Cross of Greater Miami and the Keys 
Cathie Perkins, Miami-Dade Office of Emergency Management  
Don Pybas, Private Citizen 
Robert Molleda, National Weather Service  
Jeff Robinson, Hurricane Protection Inc.  
Erik Salna, International Hurricane Research Center 
Armando Villaboy, South Florida Water Management District 
 
LMS Sub- Committees 
 
Agriculture and Landscaping 
Education and Outreach 
Extreme Weather Events 
Financial and Grants 
Flooding and CRS 
Marine Interests 
Structural  
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Appendix D:  Miami-Dade Resolution Adopting the LMS 
 
Miami Dade County 
Board of County Commissioners 
 
Resolution No. R-452-10 
 
Resolution Adopting the Local Mitigation Strategy 
 
On June 6, 2000, the Miami-Dade County Board of County Commissioners formally 
adopted the Local Mitigation Strategy as official county policy.  The Board of County 
Commissioners renewed their commitment to the LMS on April 20, 2010, after 
FEMA’s approval of the 2010 LMS update.   
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Appendix E: State Letter Approving the Local Mitigation Strategy 
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Appendix F:  FEMA Letter Approving the Local Mitigation Strategy 
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Appendix G:  Metropolitan Form of Government  
 
Miami-Dade County has a unique metropolitan form of government, which varies 
greatly from typical county powers, in that it provides for resolutions, laws, rules, 
regulations passed by the county to be fully and automatically inclusive of all 
municipalities within the County.  
 
Specific lines in the Charter that would apply to a document such as the LMS (which 
is adopted by resolution) being automatically applicable to all municipalities are: 
 
Section 1.01. Board of County Commissioners: Powers  
Section 1.01, A, 5: 
Prepared and enforce comprehensive plans for the development of the county. (LMS 
is a part of the Comprehensive Emergency Management Plan) 
 
Section 1.01, A, 21: 
 Exercise all powers and privileges granted to municipalities, counties, and county 
officers by the Constitution and laws of the state, and all powers no prohibited by the 
Constitution or by this Charter 
 
Section 1.01, A, 22: 
Adopt such ordinances and resolutions as may be required in the exercise of its 
powers, and prescribe fines and penalties for the violation of ordinances 
 
Section 6.02. Municipalities: Municipal Powers 
 Each municipality shall have the authority to exercise all powers relating to its local 
affairs not inconsistent with this Charter. Each municipality may provide for higher 
standards of zoning, service, and regulation than those provided by the Board of 
County Commissioners in order that its individual character and standards may be 
preserved for its citizens. 
 
Section 9.04 General Provisions: Supremacy ClauseThis Charter and the ordinances 
adopted hereunder shall in cases of conflict supersede all municipal charters and 
ordinances, except as herein provided, and where authorized by the Constitution, 
shall in cases of conflict supersede all special and general laws of the state.  
 
Specific lines in the Florida Constitution of 1968 that would further apply to a 
document such as the LMS (which is adopted by resolution) being automatically 
applicable to all municipalities within Miami-Dade County are: 
Section 6. Schedule to Article VIII. – 
(f) DADE COUNTY; POWERS CONFERRED UPON MUNICIPALITIES. To the 
extent not inconsistent with the powers of existing municipalities or general law, the 
Metropolitan Government of Dade County may exercise all the powers conferred now 
or hereafter by general law upon municipalities. 
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Specific lines in the Miami-Dade County Ordinance 8b that would further solidify 
something like the LMS (which is adopted by resolution) being automatically 
applicable to all municipalities within Miami-Dade County are: 
 
Sec. 8B-8. Duties of the Director of the Office of Emergency Management 
1) The Director or designee shall prepare a Comprehensive Emergency Management 
Plan and program for the emergency management of Miami-Dade County pursuant 
to F.S. 252, including, but not limited to elements addressing mitigation activities, 
preparedness, responses to disasters and emergencies, and recovery operations 
and submit the Plan and program to the Director of the Division of Emergency 
Management. State of Florida for review and certification for consistency with the 
State Comprehensive Emergency Management Plan and compliance with Federal 
emergency management mandates.  
 
Additionally, the most recent resolution (R-452-10) adopting the LMS further 
reiterates the fact the municipalities are included in the line: 
            Whereas, the State of Florida Department of Community Affairs and/or Florida 
Division of Emergency Management enters into agreements with Miami-Dade County 
to provide the funding for the County and municipalities to jointly develop a Local 
Mitigation Strategy to become a component of the Statewide Mitigation Strategy … 
             
            Whereas, the Local Mitigation strategy meets the State agreement 
requirements and was accomplished with the participation of local governments, the 
Schools Board of Miami-Dade County.  
 
Effective comprehensive planning has also been a central focus of the Miami-Dade 
government from the onset. The power to "prepare and enforce comprehensive plans 
for the development of the county" was one of twenty-four specified in the County 
Home Rule Charter in 1957 and a Department of Planning is one of the four 
departments required by the County Home Rule Charter. The County adopted its first 
land use plan in 1965 and has since enacted a series of increasingly more refined 
growth management plans and procedures as required by the Local Government 
Comprehensive Planning Act of 1975 as amended from time to time.  
 
In summary, Miami-Dade has a forty-seven year history of intergovernmental 
coordination for effective comprehensive planning and plan implementation. This 
element provides a review of this coordination and identifies selected aspects in need 
of change.  
 
 
 
 
Local Governments Within Miami-Dade County Area of Concern  

Miami-Dade County Municipalities and Public Schools 
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Aventura  
Bal Harbour  
Bay Harbor Islands  
Biscayne Park  
Coral Gables  
Cutler Bay  
Doral  
El Portal  
Florida City  
Golden Beach  
Hialeah  
Hialeah Gardens  
Homestead  
Indian Creek Village  
Key Biscayne  
Medley  
Miami  
Miami Beach  
 

 Miami Lakes  
Miami Gardens  
Miami Shores  
Miami Springs  
North Bay Village  
North Miami  
North Miami Beach  
Opa-locka  
Palmetto Bay  
Pinecrest  
South Miami  
Sunny Isles  
Surfside  
Sweetwater  
Virginia Gardens  
West Miami  
Miami-Dade County  
Public Schools  

 Adjacent Counties  
 
Broward  
Collier  
Monroe  

 Adjacent Municipalities  
 
Hallandale Beach  
Pembroke Park  
Miramar  
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Appendix H:  Integration Document 
 

  



1 
 

Integration of Policies and Guidance  
 
A myriad of agencies and departments are integral to future land use and development, building codes 
and enforcement.  The LMS Working Group works to review and integrate policies and guidance to 
enhance our collaboration to build a more sustainable and disaster resistant community.  
 
A review of a number of these plans was done to identify elements where mitigation measures are 
incorporated and identify items for consideration for future incorporation of mitigation.   
 
The plans reviewed included 
 

 Southeast Florida Regional Climate Action Plan 
 Miami-Dade Comprehensive Development Master Plan (CDMP) 
 Miami-Dade Emergency Management Recovery Plan  
 Miami-Dade 2040 Long Range Transportation Plan  
 Florida Administrative Code 73C-40.0256 
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Southeast Florida Regional Climate Action Plan (CAP) - In January 2010, Miami-Dade, 
Broward, Palm Beach and Monroe counties entered into a Regional Climate Change Compact 
(“Compact”) - a collaborative effort to unite, organize and assess the region in relation to climate 
change.  The Compact set out to develop regionally consistent methodologies for mapping sea-level 
rise, assessing vulnerability and understanding the regional greenhouse gas emissions. The CAP was 
developed to identify recommendations to accomplish the goals of the Compact and in October 2012 
the CAP was published. The CAP organized the recommendations into seven categories:  
 

 Sustainable Communities and Transportation Planning  
 Water Supply, Management and Infrastructure 
 Natural Systems 
 Agriculture 
 Energy and Fuel 
 Risk Reduction and Emergency Management 
 Outreach and Public Policy  

 
The goals identified in the CAP are highlighted below with a brief overview of the supportive elements 
that dovetail into the LMS well.  The Regional Climate Action Framework:  Implementation Guide can 
be found at: http://southeastfloridaclimatecompact.org/compact-documents/ and includes potential 
partners and funding sources, policy/legislation needed and progress as of October 2012.   
 
 
In January 2013, Nichole Hefty, Chief, Office of Sustainability, Planning Division was invited to 
participate as an LMS Steering Committee member to help ensure the integration of the work being 
done by the Compact.  Several LMS Working Group members and the LMS Chair are active in 
attending meetings and workshops held by the Compact.  
 
 
The following is a brief synopsis of the areas being incorporated into the LMS and Miami-Dade 
Emergency Management plans.  
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Sustainable Communities 
 
Goal:  Reduce financial and physical losses in our building stock by reshaping where and how we build.  

Policy  Notation  
SP-3  Incorporate “Adaptation Action Area” definition (as provided for in Florida law) into 

municipal and/or county Comprehensive Plans, to provide a means to identify those 
areas deemed most vulnerable to sea level rise and other climate change impacts 
including but not limited to extreme high tides, heavy local rain events, and storm 
surge for the purpose of prioritized funding and adaptation planning.  

OEM will incorporate language into the LMS in relation to 
Adaptation Action Areas and will consider this future 
designation in relation to the Benefit Cost Review for LMS 
Projects.  
 

SP-7  Develop sea level rise scenario maps to be considered for inclusion in appropriate 
Comprehensive Plans and/or regional planning documents as determined by the 
appropriate local government to guide municipal and county government climate 
adaptation planning efforts and continue to update regional and local planning efforts 
as more data becomes available and scientific projections are refined.  

OEM is currently working with WASD to roll out the ground 
and surface model with variable inputs to start to develop 
more refined maps on the potential impacts of sea level rise.  

SP-10  Work with appropriate local, regional and state authorities to revise building codes 
and land development regulations to discourage new development or post-disaster 
redevelopment in vulnerable areas to reduce future risk and economic losses 
associated with sea level rise and flooding. In these areas, require vulnerability 
reduction measures for all new construction, redevelopment and infrastructure such 
as additional hardening, higher floor elevations or incorporation of natural 
infrastructure for increased resilience.  

OEM is updating the Recovery Plan and the Mitigation 
Recovery Support Function and the Post Disaster 
Redevelopment plan and the Technical Advisory Committee 
that will be involved in post disaster recovery and 
redevelopment guidance/decisions.  

 
 
 
Water Supply, Management and Infrastructure 
 
Goal: Advance water management strategies and infrastructure improvements needed to mitigate for adverse impacts of climate change 
and sea level rise on water supplies, water and wastewater infrastructure, and water management systems.  
 

Policy  Notation  
WS-3  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.  

OEM is currently working with WASD to roll out the ground 
and surface model with variable inputs to start to gather more 
refined maps on the potential impacts of sea level rise.  

WS-9  Incorporate and prioritize preferred climate adaptation improvement projects in 
capital improvement plans and pursue funding.  

Stakeholders are beginning to identify projects in the LMS 
Project list whereby the mitigation measures may also address 
the potential impacts of climate change.  
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Natural Systems 
 
Goal:  Implement monitoring, management and conservation programs designed to protect natural systems and improve their capacity 
for climate adaptation.  
 

Policy  Notation  
NS-7  Coordinate “living shorelines” objectives at regional scale to foster use of natural 

infrastructure (e.g. coral reefs, native vegetation and mangrove wetlands) instead of 
or in addition to grey infrastructure (e.g. bulkheads).  

Promotes coastal protection and aligns the CDMP CM 
objectives.  

NS-14  Maintain/restore urban tree canopy.  Aligns with CDMP CON-8M 
Area for consideration:  Education on proper placement and 
maintenance of trees should be provided in conjunction with 
this program to avoid underground and overhead 
infrastructure being damaged during severe weather events 
with trees being uprooted or toppled. 

 
 
 
Agriculture  
Goal:  Ensure the continued viability of agriculture in Southeast Florida through polices which remove barriers to production, promote 
economic incentives, improve water reliability, and provide research on best management practices thereby encouraging sustainable 
production in the face of a changing climate.  
 
The LMS has an Agriculture/Landscape Sub-Committee that will be engaged in the updated modeling that will be run to better determine the impacts 
on the agricultural community.  
 
Risk Reduction and Emergency Management 
Goal:  Provide a more resilient natural and built physical environment in light of climate change. 
 

Policy  Notation  
RR-1  Perform vulnerability analysis to identify and quantify the economic value of regional 

infrastructure at risk under various sea level rise scenarios and other climate change 
scenarios utilizing inundation mapping, modeling, and other appropriate tools. While 
the initial regional vulnerability assessment completed by the Compact Counties for 
use in this Regional Climate Action Plan has yielded important new insights on 
regional risk, additional and ongoing analysis is required to further refine our current 
understanding and to monitor changes in Southeast Florida’s risk profile over time.  

Area for consideration: Incorporate analysis of future hazards 
with new WASD ground/surface water interactive model and 
mapping from PWWM on design storms including current and 
future development.  

RR-2  Evaluate and improve adaptation responses for communities at risk, to include:  Area for consideration: New and updated mapping will provide 
OEM with local impacts so that a local response can be 
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Policy  Notation  
 Development and implementation of methodologies for the assessment and 

evaluation of evacuation and relocation options;  
 

implemented.  Currently SLOSH and the FEMA Flood Zones 
do NOT incorporate any future sea level rise considerations 
nor will the new Coastal Study that is being conducted.   The 
new Coastal Study Maps will go into effect in 2019.  Local 
governments need assistance from the federal government to 
incorporate sea level rise into hazard planning.   

RR-3  Incorporate climate change adaptation into the relevant Local Mitigation Strategy 
(LMS) to reduce or eliminate long-term risk to human life and property from 
disasters. Within the LMS, update local risk assessments to include climate change 
in the hazard analysis and vulnerability assessment section. Develop strategies for 
hazard mitigation and post-disaster redevelopment planning.  

The 2014 five year update of the LMS will include climate 
change considerations.  OEM is currently working with WASD 
to roll out new modeling capabilities to help better define local 
potential impacts.   Climate Change impacts are being 
integrated into the Threat and Hazard Identification Risk 
Analysis (THIRA) document that both the CEMP and the LMS 
reference for the hazard and vulnerability analysis.   The 
Whole Community Infrastructure Planner/LMS Chair is 
coordinating with the Whole Community Recovery Planner for 
incorporation and integration of adaptation action areas and 
climate change impacts in the Recovery and Post-Disaster 
Redevelopment Plans.  

RR-4  Identify transportation infrastructure at risk from climate change in the region; 
determine whether, when, where, and to whom projected impacts from climate 
change might be significant. Employ inundation mapping, modeling and other 
appropriate tools to assess the vulnerability of transportation infrastructure to the 
projected impacts of climate change under various sea level rise and other climate 
change scenarios.  

OEM is currently working with WASD to roll out the ground 
and surface model with variable inputs to start to gather more 
refined maps on the potential impacts of sea level rise. Once 
we have these more detailed maps we can overlay the Critical 
Facility/Infrastructure data layers to identify 
structures/facilities.  
 
 

RR-5  Enforce Coastal Construction Line and build upon goals, objectives and policies 
related to Coastal High Hazard Area designations in Comprehensive Plans.  

OEM will work with RER in relation to the CHHA and HVZs as 
the evacuation zones have shifted based on new SLOSH data 
and new zones set in 2013. 

RR-6  Adopt consistent plans at all levels of regional government that adequately address 
and integrate mitigation, sea level rise and climate change adaptation. The following 
plans must all be consistent: Disaster recovery and redevelopment plans; 
Comprehensive plans; Long range transportation plans; Comprehensive emergency 
management plans; Capital improvement plans; Economic development plans, Local 
Mitigation Strategy, Climate Change Action Plan; Future Land Use Plan.  

OEM is currently updating and working on the CEMP, LMS, 
Recovery Plan, Post-Disaster Redevelopment Plan and the 
THIRA.  The Whole Community Infrastructure Planner/LMS 
Chair has engaged in a review of other relevant community 
planning documents to identify areas of integration and areas 
for consideration.  This review will also be circulated to the 
LMS Working Group to encourage review and incorporation of 
other community planning documents including but not limited 
to municipalities and other regional and state planners.  
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Policy  Notation  
RR-7  Continue to implement and enforce strong building codes that require new 

construction and substantial improvements to existing structures to mitigate against 
the impacts of flooding, severe winds, and sea level rise, and which are consistent 
with Climate Change Adaptation policy  

Area for consideration:  Develop mitigation measures for 
existing structures facing future impacts is needed to help 
determine feasible measures that can be implemented.  
RER: Does this include considering new codes for storm 
surge damage which may be more significant with SLR? 

 
 
Public Outreach 
Goal:  Communicate the risks related to climate change and the value of adapting policies and practices to achieve resilience throughout 
the region.  
 

Policy  Notation  
PO-1 Provide outreach to residents, stakeholders and elected officials on the importance 

of addressing climate change adaptation and preparedness and develop a program 
to educate specific interest groups about the Compact, Regional Climate Action 
Plan, and the benefits of Adaptation Action Area. Consider utilizing the Leadership 
Academy concept to educate elected leaders, academic interests and other decision 
makers. 

Area for consideration: Develop a PPI for Activity 330 for the 
CRS. Currently being looked at the CRS Sub-Committee of 
the LMS.   

PO-2  Counties, municipalities and appropriate agencies will collaborate to develop and 
carry out outreach/educational programs to increase public awareness about 
hazards exacerbated by climate change, mitigation efforts, and adaptation strategies 
to minimize damage and risk associated with climate change.  

Area for consideration: Inclusion in the PPI being developed 
for Activity 330 for the CRS. 

PO-6  Develop early warning systems and social media applications to both inform 
residents and visitors of extreme high-tide events and to raise overall awareness on 
sea level rise and climate change issues. Also consider roadway signage for tidal 
flooding zones.  

Area for consideration: develop and install posts that show 
potential storm surge, historic flooding levels and future 
projected sea level rise heights in vulnerable areas.  
RER: Also consider developing an app or public notice that 
warns of expected high tides so residents can take 
appropriate action in advance. 

 
 
Public Policy 
Goal:  Guide and influence local, regional, state and federal climate change related policies and programs through collaboration and joint 
advocacy.  
 

Policy  Notation  
PP-4  Counties, municipalities, regional agencies and other appropriate government and 

private sector partners should integrate consideration of climate change impacts and 
adaptation strategies into existing and future system wide planning, operations, 
policies, and programs. The guiding principles developed by the Interagency Task 

Review of other planning documents to look for areas for 
consideration in integrating and improving mitigation practices.  
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Force on Climate Change Adaptation for federal agencies should be incorporated by 
entities when designing and implementing adaptation strategies:  
� Adopt integrated approaches.  
� Prioritize the most vulnerable.  
� Use best-available science.  
� Build strong partnerships.  
� Apply risk-management methods and tools.  
� Apply ecosystem-based approaches.  
� Maximize mutual benefits.  
� Continuously evaluate performance.  
 

PP-11  Urge Congress to provide recognition of an “Adaptation Action Area” designation in 
federal law for the purpose of prioritizing funding for infrastructure needs and 
adaptation planning, with special attention to modifications in law that enhance 
funding opportunities through USACE and EPA appropriations processes, as 
requested by members of Congress.  

Area for consideration: Identify projects in the LMS Project list 
that are in the future designation of Adaptation Action Areas 
for review and prioritization of funding opportunities.  
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Comprehensive Development Master Plan (CDMP) expresses Miami-Dade County’s 
general objectives and policies addressing where and how it intends development and the conservation 
of land and natural resources to occur during the next 10-20 years. This review includes updates that 
were added as of June 2013.    
 
 
RER comment:  
During the Evaluation and Appraisal Report adopted in 2011, climate change was identified as 
one of the priorities to address in the County’s Comprehensive Development Master Plan 
(CDMP). Miami-Dade has incorporated climate change considerations and language in several 
of the Elements of the CDMP update which was approved by the Board of County 
Commissioners in October, 2013. These policies now form a sound foundation for Miami-Dade 
County to begin actively incorporating these considerations into existing capital investment and 
infrastructure planning processes. 
 
 
 
The following is a brief synopsis of the elements that support and promote mitigation.  The 
complete CDMP may be found at http://www.miamidade.gov/planning/cdmp-adopted.asp 
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Land Use Element 
 

Objective LU-1 
 

The location and configuration of Miami-Dade County's urban growth through the year 2030 shall emphasize concentration and intensification 
of development around centers of activity, development of well- designed communities containing a variety of uses, housing types and public 
services, renewal and rehabilitation of blighted areas, and contiguous urban expansion when warranted, rather than sprawl. 

 
 
 
 
 
 
 
  

Policy  Notation  
LU-1H The County should identify sites having good potential to serve as greenbelts, and 

should recommend retention and enhancement strategies, where warranted. Such 
greenbelts should be suggested on the basis of their ability to provide aesthetically 
pleasing urban spaces, recreational opportunities, or wildlife benefits. Considered 
sites should include canal, road or powerline rights-of-way, or portions thereof, 
particularly where they could link other parklands, wildlife habitats, or other open 
spaces. 

This will provide for additional drainage areas and may help 
alleviate flooding issues.   
 
Area for consideration:  If the sites are mapped we can overlay 
it with RL and SRL loss properties and areas of reported 
flooding so that we can see if they may help those areas.   

LU-1R Miami-Dade County shall take steps to reserve the amount of land necessary to 
maintain an economically viable agricultural industry. Miami-Dade County shall adopt 
and develop a transfer of developments rights (TDR) program to preserve agricultural 
land that will be supplemented by a purchase of development rights program to 
preserve agricultural land and environmentally sensitive property. The density cap of 
the land use category in the receiving area established by the TDR program may be 
exceeded. Land development regulations shall be developed to determine the extent 
that the density cap may be exceeded based on parcel size but in no case shall it 
exceed 20 percent. 

This will help maintain “open spaces” and any future 
development would be limited in density to reduce potential 
drainage concerns.   
 
Area for consideration:  The density cap may need to be re-
evaluated as we continue with the modeling process for 
potential sea level rise and with consideration that some of the 
areas may become adaptation action areas.  

LU-1S The Miami-Dade County Strategic Plan shall be consistent with the Comprehensive 
Development Master Plan (CDMP). The Miami-Dade County Strategic Plan includes 
Countywide community goals, strategies and key outcomes for Miami-Dade County 
government. Key outcomes of the Strategic Plan that are relevant to the Land Use 
element of the CDMP include increased urban infill development and urban center 
development, protection of viable agriculture and environmentally-sensitive land, 
reduced flooding, improved infrastructure and redevelopment to attract businesses, 
availability of high quality green space throughout the County, and development of 
mixed-use, multi-modal, well designed, and sustainable communities. 

This measure promotes consistency amongst plans.  
One item for consideration would be to track which policies 
apply to all jurisdictions and ones that may be for only the 
UMSA.  For areas where policies do not apply to municipal 
entities a review should be conducted to see if there is a 
comparable initiative at the municipal level exists.  
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Objective LU-3 
The location, design and management practices of development and redevelopment in Miami-Dade County shall ensure the protection 
of natural resources and systems by recognizing, and sensitively responding to constraints posed by soil conditions, topography, water 
table level, vegetation type, wildlife habitat, and hurricane and other flood hazards, and by reflecting the management policies contained 
in resource planning and management plans prepared pursuant to Chapter 380, Florida Statutes, and approved by the Governor and 
Cabinet, or included in the Comprehensive Everglades Restoration Plan approved by Congress through the Water Resources 
Development Act of 2000. 
 
Policies 

Policy  Notation  
LU-3D Miami-Dade County shall not sponsor any growth-subsidizing programs which 

promote future population growth and residential development on the barrier islands 
of Miami-Dade County or within the coastal high hazard areas (CHHA). Miami-Dade 
County shall coordinate with municipalities in Coastal High Hazard Areas, and areas 
with repetitive losses due to flooding or storm damage, to minimize demand for 
facilities and services that result from redevelopment and increases in residential 
densities. The provision of facilities and services to accomplish the timely evacuation 
of already-developed barrier islands in advance of approaching hurricanes shall be a 
priority of Miami-Dade County's transportation planning and hurricane preparedness 
programs.  

Restriction on development in Coastal High Hazard Area 
addresses RL, SRL and storm surge flooding and impact on 
evacuation clearance times.  
 
Area for consideration: Evacuation is a protective measure that 
is accomplished when there is time and adequate resources to 
support the need.  There could be situations whereby there is 
not enough notice or people may not heed the warnings and 
may have to shelter in place.  Is there any provision that the 
developers/building owners are responsible for developing a 
plan or designating a “safe area”?  This should not be seen as 
an alternative to evacuation but rather a last ditch option when 
evacuation is not a safe possibility. See also discussion in FAC 
73C-40.0256. 
 
RER comment: CDMP policies CM-8C and CM-8D pertain to 
this and encourage residents to be better prepared, plan ahead 
and enroll in the County’s public safety alert system. It does not 
seem likely that a safe room requirement would become a part 
of the Florida Building Code for residents; as there already are 
specific requirements for the County’s emergency public 
shelters and capacity requirements.   
 

LU-3E By 2017, Miami-Dade County shall initiate an analysis on climate change and its 
impacts on the built environment addressing development standards and regulations 
related to investments in infrastructure, development/redevelopment and public 
facilities in hazard prone areas. The analysis shall consider and build on pertinent 
information, analysis and recommendations of the Regional Climate Change Action 
Plan for the Southeast Florida Regional Climate Change Compact Counties, and will 
include the following elements:  

Forward looking action item to identify potential impacts and 
identifying considerations.  
 
OEM is currently working with WASD for the roll out of the 
ground and surface water interaction model that will provide for 
additional information/maps for how sea level rise may impact 
different areas of our community.  
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a) an evaluation of property rights issues and municipal jurisdiction associated with 
the avoidance of areas at risk for climate hazards including sea level rise;  

b) an evaluation of the current land supply-demand methodology to consider and 
address, as appropriate, the risk associated with infrastructure investments in flood 
prone areas; and  

c) an evaluation of the CDMP long-term time horizon in relation to addressing 
projected long-range climate change impacts.  
 
Recommendations from the analysis shall address appropriate changes to land use 
designations and zoning of impacted properties, and development standards, among 
other relevant considerations. 

Area for consideration:  Identify measures for retro-fitting and 
future building standards in relation to the impacts of sea level 
rise.    
 
Consider evaluating projects in the LMS Project list for areas 
where sea level rise impacts cannot be mitigated to determine 
the benefit cost of investing limited funding sources.  
 
 

LU-3F By 2017, Miami-Dade County shall develop a Development Impact Tool or criteria to 
assess how proposed development and redevelopment project features including 
location, site design, land use types, density and intensity of uses, landscaping, and 
building design, will help mitigate climate impacts or may exacerbate climate related 
hazards. The tool would also assess each development’s projected level of risk of 
exposure to climate change impacts, such as inland flooding. 

Area for consideration:  Climate impacts may also have 
increased wind speeds associated with tropical cyclones, 
reduced coastal barriers and higher sea levels that can push 
storm surge further inland.  Will the Development Impact Tool 
include such considerations? 
 RER:  Not sure, will need to determine what it includes as it is 
developed. 
RER: This issue would first be discussed as part of the 
Adaptation Action Areas to determine how these additional 
assumptions should be incorporated into the model to identify 
vulnerable areas. 

LU-3G Miami-Dade County shall, by 2017, analyze and identify public infrastructure 
vulnerable to sea level rise and other climate change-related impacts. This analysis 
shall include public buildings, water and waste water treatment plants, transmission 
lines and pump stations, stormwater systems, roads, rail, bridges, transit facilities and 
infrastructure, airport and seaport infrastructure, libraries, fire and police stations and 
facilities. 

RER working with WASD and PWWM to create an internal 
workgroup to determine how to use the surface/groundwater 
model to help identify vulnerable areas and infrastructure.  This 
will help develop methodology for implementing R-451-14 and 
Ord. 14-79 
RER: BCC Resolution R-451-14 partially implements this 
policy. 
 

LU-3H In order to address and adapt to the impacts of climate change, Miami-Dade County 
shall continue to improve analysis and mapping capabilities for identifying areas of the 
County vulnerable to sea level rise, tidal flooding and other impacts of climate change. 

OEM is currently working with WASD to introduce and provide 
the new surface/ground water interactive model to our local 
stakeholders. (September 2014) 

LU-3I Miami-Dade County shall make the practice of adapting the built environment to the 
impacts of climate change an integral component of all planning processes, including 
but not limited to comprehensive planning, infrastructure planning, building and life 
safety codes, emergency management and development regulations, stormwater 
management, and water resources management. 

Area for consideration – identify how municipal entities are 
addressing this as well.  
RER comment: This is under the jurisdiction of the affected 
municipality(ites), in which some such as Miami Beach have 
begun addressing this in their Stormwater Master Plan. Also 
See Comment in LU-3G 
 
RER: BCC Resolution R-451-14 and Ordinance 14-79 partially 
implement this policy. 
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Objective LU-6  
Miami-Dade County shall protect, preserve, ensure the proper management, and promote public awareness of historical, architectural and 
archaeologically significant sites and districts in Miami-Dade County, and shall continue to seek the addition of new listings to the National Register, 
and increase the number of locally designated historical and archeological sites, districts and zones. 
 

Policy  Notation  
LU-6I Miami-Dade County shall pursue efforts with other local, State and federal agencies 

to develop policies that recognize the importance of designated historic resources 
and that comply with the provisions of the County's Historic Preservation Ordinance. 

This objective presents an opportunity as a number of the 
LMS stakeholders have structures that are or are becoming 
historic designations.   
Area for consideration: Identify mitigation measures for historic 
structures. 
 

LU-3J Miami-Dade County shall continue to actively participate in the Southeast Florida 
Regional Climate Change Compact and collaborate to increase regional climate 
change resiliency by sharing technical expertise, assessing regional vulnerabilities, 
advancing agreed upon mitigation and adaptation strategies and developing joint state 
and federal legislation policies and programs. 

This measure promotes collaboration and integration into 
additional planning processes.  

LU-3K By 2017, Miami-Dade County shall determine the feasibility of designating areas in the 
unincorporated area of the County as Adaptation Action Areas as provided by Section 
163.3177(6)(g)(10), Florida Statute, in order to determine those areas vulnerable to 
coastal storm surge and sea level rise impacts for the purpose of developing policies 
for adaptation and enhance the funding potential of infrastructure adaptation projects. 

This language is being integrated into the LMS as well.   
 
Area for consideration:  AAAs should also be looked at for post-
disaster redevelopment as well.  RER:  new surface/ground 
water interactive model will also be important for this. 

LU-3L Miami-Dade County shall work with its local municipalities to identify and designate 
Adaptation Action Areas as provided by Section 163.3164(1), Florida Statute, in order 
to develop policies for adaptation and enhance the funding potential for infrastructure 
projects. 

OEM will add this designation for projects in the LMS Project 
list to help identify this criteria. 
 
Area for consideration:  AAA designation should also be 
incorporated into the Benefit Cost Review for the LMS projects. 
.  

LU-3M Miami-Dade County shall support the implementation of climate-change related 
policies, through education, advocacy and incentive programs. Public outreach, such 
as workshops or a website with relevant information, shall seek to shift residents’ 
everyday transportation decisions and housing choices to support transit oriented 
communities and travel patterns. The County shall provide opportunities for the public, 
including students, building industry and environmental groups, to participate in the 
development of any new climate-change related land development regulations and 
initiatives. 

Community outreach and education are also addressed in 
Policy CM-8C and Policy ICE-8E.  
 
Realtor disclosure of hazards for real estate transactions. 
RER comment: Chapter 11-C of the Miami-Dade County Code 
requires real estate disclosure if the property is located in a 
Special Flood Hazard or Coastal High Hazard Area (FEMA 
definition), see 
http://www.miamidade.gov/publicworks/flooding-
disclosure.asp 
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Develop database of local, state and national historic 
structures. (PROS and Office of Historic and Archaeological 
Resources may already have this.)  
Consider how impacts of sea level rise/flooding will be 
considered for designated historic resources. 

 
Objective LU-9  
Miami-Dade County shall continue to maintain, update and enhance the Code of Miami-Dade County, administrative regulations and procedures, 
and special area planning program to ensure that future land use and development in Miami-Dade County is consistent with the CDMP, and to 
promote better planned neighborhoods and communities and well-designed buildings.  
 
Policies 

Policy  Notation  
LU-9B Miami-Dade County shall continue to maintain, and enhance as necessary, 

regulations consistent with the CDMP which govern the use and development of 
land and which, as a minimum, regulate:  
iv) areas subject to seasonal or periodic flooding 

Area for consideration: Determine if this is also being done in 
the incorporated areas of the county. 

LU-9K By 2016, Miami-Dade County shall initiate the review and revision of its Subdivision 
Regulations to facilitate the development of better planned communities. The Public 
Works Department shall specifically review and update the Subdivision Regulations 
for urban design purposes. Changes to be considered shall include provisions for:  
i) Open space in the form of squares, plazas, or green areas in residential and 
commercial zoning categories; 

Provides for improved drainage. 
 
Area for consideration: Determine if this is also being done in 
the incorporated areas of the county. 

LU-9M Building, zoning and housing codes will be vigorously enforced in all areas of Miami-
Dade County  

Promotes consistency of measures.  
 
Area for consideration: Determine if this is also being done in 
the incorporated areas of the county. 

 
 
 
Objective LU-11  
Miami-Dade County shall take specific measures to promote redevelopment of dilapidated or abandoned buildings and the renovation, rehabilitation 
or adaptive reuse of existing structures. 
 

Policy  Notation  
LU-11B Miami-Dade County shall continue to utilize its Community Redevelopment Area 

(CRA) Program and federal programs such as the Community Development Block 
Grant and the HOME program to facilitate redevelopment of dilapidated or 
abandoned buildings and the renovation, rehabilitation or adaptive reuse of existing 
structures in eligible areas. 

Area for consideration: Integration of mitigation such as 
hardening buildings, elevation to minimize impacts of 
disasters.  
 
Post disaster redevelopment should be incorporated here as 
well.  
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Transportation Element  
 
GOAL  
DEVELOP AND MAINTAIN AN INTEGRATED MULTIMODAL TRANSPORTATION SYSTEM IN MIAMI-DADE COUNTY TO MOVE PEOPLE AND 
GOODS IN A MANNER CONSISTENT WITH OVERALL COUNTYWIDE LAND USE AND ENVIRONMENTAL PROTECTION GOALS AND 
INTEGRATION OF CLIMATE CHANGE CONSIDERATIONS IN THE FISCAL DECISION-MAKING PROCESS.  
 
Objective TE-1  
Miami-Dade County will provide an integrated multimodal transportation system for the circulation of motorized and non-motorized traffic by enhancing 
the Comprehensive Development Master Plan and its transportation plans and implementing programs to provide competitive surface transportation 
mode choice, local surface mode connections at strategic locations, and modal linkages between the airport, seaport, rail and other inter-city and 
local and intrastate transportation facilities. These plans and programs shall seek to ensure that, among other objectives, all transportation agencies 
shall consider climate change adaptation into their public investment processes and decisions. 
 

Policy  Notation  
TE-1G Miami-Dade County shall develop and adopt climate change adaptation and 

mitigation strategies for incorporation into all public investment processes and 
decisions, including those concerning transportation improvements. 

Promotes consistency. 
FHWA Pilot project being implemented by MDC, Broward and 
PB Counties MPO’s is exploring vulnerabilities of transportation 
infrastructure to climate change and SLR impacts.  This should 
be complete sometime in 2015. New surface/ground water 
interactive model will also be important for this. 

TE-1H Transportation agencies developing their transportation plans for Miami-Dade 
County shall take into consideration climate change adaptation and mitigation 
strategies through project review, design, and funding for all transportation projects. 
Transportation agencies should consider extending their planning horizons 
appropriately to address climate change impacts. 

Area for consideration: Impacts on evacuation needs to be 
incorporated as well.  
RER comment: Evacuation routes are part of the FDPT, MDX 
and PWWM roadway systems and RER reviews development 
for concurrency to ensure there is enough capacity for all 
services, including roadways. 
 
New LRTP incorporates climate change mitigation, adaptation 
and SLR considerations 

 
Traffic Circulation Subelement 
 
Miami-Dade County, since 1957, has been a home rule charter county. The Department of Regulatory and Economic Resources Planning Division 
therefore serves as a metropolitan agency, and the traffic circulation needs and the goal in this Subelement are presented for the entire County, 
including the 34 municipalities. 
 
GOAL  
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DEVELOP, OPERATE AND MAINTAIN A SAFE, EFFICIENT AND ECONOMICAL TRAFFIC CIRCULATION SYSTEM IN MIAMI-DADE COUNTY 
THAT PROVIDES EASE OF MOBILITY TO ALL PEOPLE AND FOR ALL GOODS, IS CONSISTENT WITH DESIRED LAND USE PATTERNS, 
CONSERVES ENERGY, PROTECTS THE NATURAL ENVIRONMENT, ENHANCES NON-MOTORIZED TRANSPORTATION FACILITIES, 
SUPPORTS THE USAGE OF TRANSIT, AND STIMULATES ECONOMIC GROWTH. 
 
Objective TC-6  
Plan and develop a transportation system that preserves environmentally sensitive areas, conserves energy and natural resources, 
addresses climate change impacts, and promotes community aesthetic values. 
 
 
 

Policy  Notation  
TC-6A The County shall avoid transportation improvements which encourage or subsidize 

increased development in coastal high hazard areas, environmentally sensitive 
areas II-17 identified in the Coastal Management and Conservation, Aquifer 
Recharge and Drainage Elements, and areas of high risk of significant inland 
flooding. 

Promotes reduction of building in hazard areas. 
Area for consideration: How is “significant flooding” being 
defined? Is this being correlated to the RL, SRL and flooding 
complaints? New surface/ground water interactive model will 
also be important for this. 
 
  

TC-6D New roadways shall be designed to prevent and control soil erosion, minimize 
clearing and grubbing operations, minimize storm runoff, minimize exposure and risk 
of climate change impacts such as increased flood conditions, and avoid 
unnecessary changes in drainage patterns. 

Promotes flood mitigation measures. 
 
New surface/ground water interactive model will also be 
important for this. 

 
 
 
Objective TC-7  
Miami-Dade County's Traffic Circulation Subelement, and the plans and programs of the State, region and local jurisdictions, will continue 
to be coordinated. 
 

Policy  Notation  
TC-7A Miami-Dade County shall annually review subsequent Florida Department of 

Transportation (FDOT) Five-Year work programs to ensure that they remain 
consistent with and further the Traffic Circulation Subelement and other Elements of 
Miami-Dade County's CDMP. 

Area for consideration: Impacts on evacuation needs to be 
incorporated as well. 
 
RER comment: See previous comment on TE-1H. 

TC-7E The County shall promote coordination with all relevant transportation agencies to 
address climate change impacts. 

Promotes collaboration and integration. 
See Comments in TE-1G  

 
The Metropolitan Planning Organization (MPO), which coordinates all transportation planning for Miami-Dade County, is responsible for periodically 
updating the MPO's Long Range Transportation Plan. It is anticipated that the future traffic circulation network included in the Transportation Element 
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will be adjusted during future plan amendment cycles to reflect the findings of that planning activity, in keeping with the goals, objectives and policies 
of the CDMP. 
 
Housing Element 
 
GOAL II  
THROUGHOUT MIAMI-DADE COUNTY IDENTIFY AND PROVIDE AFFORDABLE HOUSING OPPORTUNITIES FROM WITHIN THE EXISTING 
HOUSING STOCK AND ENSURE ITS EFFICIENT USE THROUGH REHABILITATION AND RENOVATION, AND FACILITATE ADAPTIVE 
CONVERSION OF NON-RESIDENTIAL STRUCTURES TO HOUSING USE FOR EXTREMELY LOW, VERY LOW, LOW, AND MODERATE-
INCOME HOUSEHOLDS, INCLUDING WORKFORCE HOUSING. 
 

Objective  Notation  
HO-7 Miami-Dade County shall support the preservation and enhancement of existing 

mobile home communities as an additional source of affordable housing options for 
extremely low through moderate income households and encourage residents and 
builders to incorporate energy and natural resource conservation strategies into 
housing design, site plan design, and improvements for existing mobile homes. 
 

Area for consideration: On site protection for residents, such 
as a community building/center.  
 
Assess for impacts of sea level rise and other hazards as the 
low to moderate income households may have less 
resources to buy insurance or recovery quickly after a 
disaster.  

HO-5 Reduce the number of substandard housing units in the County by encouraging the 
rehabilitation or conservation of the existing housing stock, including historic 
structures, and provide that an increased number of extremely low, very low, low 
and moderate-income, and workforce units comes from housing rehabilitation and 
adaptive re-use of non-residential structures. 

Area for consideration Add language for mitigation measures 
built into housing rehabilitation.  
 
Assess for impacts of sea level rise and other hazards as the 
low to moderate income households may have less 
resources to buy insurance or recovery quickly after a 
disaster. 

 
GOAL III  
ALL VARIATIONS OF AFFORDABLE HOUSING PRODUCTS IN MIAMI-DADE COUNTY SHOULD BE PROVIDED THROUGH THE MOST 
ECONOMICALLY FEASIBLE ALTERNATIVES, WHILE ENSURING THAT SITE LOCATIONS, SITE AND HOUSING DESIGNS, AND BUILDING 
PRACTICES FOSTER ENERGY AND LAND CONSERVATION.  
 

Objective  Notation  
HO-8 Bring about housing design and development alternatives that are aesthetically 

pleasing, encourage energy efficiency and enhance the overall health, safety and 
general welfare of County residents. 
 

Area for consideration: Building outside of high hazard areas 
and with mitigation measures to lessen the impact to 
residents from hazards.  
 

H-11 Continue governmental assistance to persons and families displaced and relocated 
by public projects and encourage private-sector assistance in relocating people 
displaced by private projects. 

Area for consideration:  Enter into public private partnerships 
to provide for safe and affordable housing.  Consider 
involving Emergency Support Function #18 and input from 
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 the County’s Public Housing and Community Development 
Department.  
 

HO-11C Assure the availability of suitable emergency shelters, transitional housing, and 
relocation programs for very low, low- and moderate-income populations who have 
lost their housing, especially when displacement occurs due to redevelopment or 
natural disaster. 

Promotes temporary and transitional housing. 
Area for consideration: Assess housing stock and identify 
areas where construction under previous codes or Pre-FIRM 
regulations exist and identify mitigation measures that could 
minimize the need for relocation and reduce potential 
damages due to hazards, including consideration for impacts 
of climate change and sea level rise.  
 
RER: A GIS analysis of housing stock by year might also aid 
in identifying older homes that may be at risk in the event of 
hurricanes or other natural disasters. 

 

 
Conservation, Aquifer Recharge and Drainage Element 
 
GOAL  
PROVIDE FOR THE CONSERVATION, ENVIRONMENTALLY SOUND USE, AND PROTECTION OF ALL AQUATIC AND UPLAND ECOSYSTEMS 
AND NATURAL RESOURCES, AND PROTECT THE FUNCTIONS OF AQUIFER RECHARGE AREAS AND NATURAL DRAINAGE FEATURES IN 
MIAMI-DADE COUNTY. 
 
Objective CON-5  
Miami-Dade County shall continue to develop and implement the Stormwater Master Plans comprised of basin plans for each of the sixteen primary 
hydrologic basins being addressed by the County, and cut and fill criteria as necessary to: provide adequate flood protection; correct system 
deficiencies in County maintained drainage facilities; coordinate the extension of facilities to meet future demands throughout the unincorporated 
area; and maintain and improve water quality. Each of the basins’ Master Plans is to be updated every five years, with the next update to be 
completed by 2017. The implementing actions recommended in each basin plan shall continue to commence immediately after the applicable plan 
is approved. Outside of the Urban Development Boundary the County shall not provide, or approve, additional drainage facilities that would impair 
flood protection to easterly developed areas of the County, exacerbate urban sprawl or reduce water storage. RER: New surface/ground water 
interactive model will be important for all or most of these policies. 
Policies 

Policy  Notation  
CON-
5A 

The Stormwater Management (Drainage) Level of Service (LOS) Standards for 
Miami-Dade County contain both a Flood Protection (FPLOS) and Water Quality 
(WQLOS) component. The minimum acceptable Flood Protection Level of Service 
(FPLOS) standards for Miami-Dade County shall be protection from the degree of 
flooding that would result for a duration of one day from a ten-year storm, with 
exceptions in previously developed canal basins as provided below, where additional 
development to this base standard would pose a risk to existing development. All 

Promotes consistency between CDMP and Building Code.  
 
Area for consideration: Integration of Climate Change and 
Sea Level Rise.  
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Policy  Notation  
structures shall be constructed at, or above, the minimum floor elevation specified in 
the federal Flood Insurance Rate Maps for Miami-Dade County, or as specified in 
Chapter 11-C of the Miami-Dade County Code, whichever is higher. 

CON-
5B 

Applicants seeking development orders approving any new use or site alteration 
outside the Urban Development Boundary where the elevation of any portion of the 
site will remain below County Flood Criteria shall be advised by the permitting agency 
that those portions of the land that are not filled to Miami-Dade County Flood Criteria 
may be subject to periodic flooding. 

Promotes education of flooding risk.  
 
Area for consideration: Integration of future risk with Climate 
Change and Sea Level Rise impacts.  

Con-5C Miami-Dade County shall work with the South Florida Water Management District to 
better identify the developed urban areas within the County that do not have 
protection from a one in ten year storm. The County shall develop stormwater 
management criteria and plans for all unincorporated areas identified. Where such 
areas fall within municipal boundaries, the County will coordinate the stormwater 
management planning with the appropriate municipality(ies). 

Promotes risk assessment across jurisdictional boundaries 
 
Area for consideration:  Currently the CRS program only 
allows for individual jurisdictions to participate.  Due to our 
dependent relationship with SFWMD and the risk that all of 
our communities face with flooding, a strategy to try to get 
our entire County to be seen as one community in relation to 
floodplain management challenges should be investigated.  
 
SFWMD to add their projects to the LMS Project list.  

CON-
5D 

Miami-Dade County shall seek funding for a comprehensive basin-by-basin drainage 
engineering study which will include: identification of public drainage facilities and 
private drainage facilities that impact the public facilities, and the entities having 
operational responsibility for them; establishment of geographic service areas for the 
drainage facilities; and, a facility capacity analysis by geographic service area for the 
planning periods 2015 and 2025. 

The LMS has started tracking mitigation projects by 
drainage basin so we can also map where mitigation 
projects are planned.  The plan is to be able to show over 
time where drainage projects have occurred and to track the 
progress in the reduction of flood complaints, and RL and 
SRL properties.  

CON-
5E 

Miami-Dade County shall establish a priority listing of stormwater drainage including: 
Drainage/stormwater sewer system improvements in developed urban areas with 
persistent drainage problems 

 Canal and/or stormwater drainage improvements for developed urban areas that 
have less than one in ten year storm protection and where no roadway drainage 
improvements are planned or proposed, which would remedy problems 

PWWM lists drainage projects in the LMS Project list and 
they are required to be prioritized.  
 
Area for consideration:  Identify if this also applies to 
municipal areas 

CON-
5H 

Miami-Dade County shall periodically evaluate stormwater drainage criteria as 
outlined in the County Code to ensure proper flood protection is being provided to 
County residents. 

Promotes effectiveness evaluation.  
 
Area for consideration:  Identify if this also applies to 
municipal areas.  
Can this tie into 73C-40.0256. 
 

CON-5I When building, expanding or planning for new facilities such as water treatment 
plants, Miami-Dade County shall consider areas that will be impacted by sea level 
rise. 

Promotes consideration of future hazard impacts.  
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Objective CON-8  
Upland forests included on Miami-Dade County's Natural Forest Inventory shall be maintained and protected. 
 

Policy  Notation  
CON-
8M 

Miami-Dade County shall seek to increase the percentage of tree canopy from the 
present level of 10% to the national average of 30% by 2020 through the 
implementation and/or enforcement of: Adopt-A-Tree and other programs; landscape 
and tree protection ordinance changes to further increase canopy; and, other 
mechanisms as feasible and appropriate. 

Area for consideration:  Education on proper placement  and 
maintenance of trees should be provided in conjunction with 
this program to avoid underground and overhead 
infrastructure being damaged during severe weather events 
with trees being uprooted or toppled.  
 
RER comment: Consult with DERM as they periodically host 
an “Adopt a Tree” event which they may provide a pamphlet 
or guidance to residents in the proper care and placement of 
the tree. 
 
RER: This issue is also addressed in the County’s 
Landscape Ordinance – specifically Chapter 18B. 
 

 
Water and Sewer Subelement 
 
GOAL  
PROVIDE FOR POTABLE WATER, AND SANITARY SEWER FACILITIES WHICH MEET THE COUNTY’S NEEDS IN A MANNER THAT 
PROMOTES THE PUBLIC HEALTH, ENVIRONMENTAL PROTECTION, OPERATIONAL EFFICIENCY, CDMP-PLANNED LAND USE, AND 
ECONOMIC OPPORTUNITY. 
 
 
Objective WS-4  
Miami-Dade County shall protect the health of its residents and preserve its environmental integrity by reducing the proportion of residences and 
commercial establishments within the County using private wastewater treatment facilities. Miami-Dade County shall discourage the new or continued 
use of such facilities through the strict application of the CDMP and land development regulations. 
 

Policy  Notation  
WS-4H Miami-Dade County shall coordinate with municipalities and the State of Florida to 

monitor existing septic tanks that are currently at risk of malfunctioning due to high 
groundwater levels or flooding and shall develop and implement programs to abandon 
these systems and/or connect users to the public sewer system. The County shall also 
coordinate to identify which systems will be adversely impacted by projected sea level 
rise and additional storm surge associated with climate change and shall plan to target 

Promotes mitigation and future hazard impacts. 
New surface/ground water interactive model will also be 
important for this. 
Currently in the LMS Project list El Portal, Florida City, 
Miami Gardens, North Miami Beach, Homestead and South 
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those systems to protect public health, natural resources, and the region’s tourism 
industry. 

Miami have identified projects to support this policy. (July 
2014) 
 

 
Recreation and Open Space Element  
 
Miami-Dade County Parks, Recreation and Open Spaces Department strives to provide equitable access to all residents of the County in order to 
VI-2 provide the opportunity to participate in at-will1 and/or programmed physical activities. The criteria established in the Equity Access Criteria 
Chart2 is developed to make Miami-Dade County a more livable and sustainable community where residents should have access to parks within 
their neighborhood and be able to walk or bike to a park within ½ mile from their home. In addition, residents should have access to regional parks 
and the recreation opportunities there-in within 2-3 miles biking or driving distance from their home.   
 
Area for consideration:  Currently under the CRS program municipal entities are not getting credit for open spaces owned and operated by the County.  
This can impact their ability to get credit for this and negatively impact their overall CRS score which translates into higher flood insurance rates for 
their residents. The map and chart of sites referenced in this element of the CDMP has been included in Part 7: NFIP/CRS of the LMS.  
 
GOAL  
DEVELOP, PROGRAM, AND MAINTAIN A COMPREHENSIVE SYSTEM OF PARKS AND RECREATIONAL OPEN SPACES OFFERING 
QUALITY AND DIVERSITY IN RECREATIONAL EXPERIENCES WHILE PRESERVING AND PROTECTING VALUABLE NATURAL, HISTORICAL 
AND CULTURAL RESOURCES, UNIMPAIRED, FOR PRESENT AND FUTURE GENERATIONS.  
 
Objective ROS-1  
Provide a comprehensive system of public and private sites for recreation, including but limited to public spaces, natural preserve and cultural areas, 
greenways, trails, playgrounds, parkways, beaches and public access to beaches, open space, waterways, and other recreational facilities and 
programs serving the entire County; and local parks and recreation programs adequately meeting the needs of Miami-Dade County’s unincorporated 
population, through 2017. 
 

Policy  Notation  
ROS-
1D 

In cases of annexation or incorporation efforts, the County shall employ the following 
guidelines on a case-by-case basis:  
i.) The County shall not transfer either the operation and maintenance or title of any 
district park, metropolitan park, natural area preserve, special activity area, or 
greenway to a municipality;  
 
ii.) The County shall not allow proposed municipal boundaries to create multiple 
jurisdictions within any one area wide park;  
iii.) The County shall retain ownership of County-owned local parks encompassed by 
municipal annexation or incorporation areas if the majority of park program participants 
are residents of unincorporated areas; 

Area for consideration:  Currently under the CRS program 
municipal entities are not getting credit for open spaces 
owned and operated by the County.  This can impact their 
ability to get credit for this and negatively impact their overall 
CRS score which translated into higher flood insurance 
rates for their residents.  
 
RER comment: This issue needs to be addressed with the 
County’s Parks, Recreation and Open Spaces Department, 
as it involves County parks.   
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Objective ROS-2  
Require the availability of adequate local recreation open space as a condition for the approval of residential development orders, and maintain an 
adequate inventory of recreational areas and facilities through 2017. 
 

Policy  Notation  
ROS-
2B 

Local recreation open space counted when measuring level of service shall include: 1) 
public local parks which exist or are committed by covenant; 2) public school and 
college playfields; 3) portions of private recreation open space; and, 4) County-owned 
or operated parks that have been incorporated or annexed into municipalities but in 
which a majority of park program participants are unincorporated area residents. 

Area for consideration:  Currently under the CRS program 
municipal entities are not getting credit for open spaces 
owned and operated by the County.  This can impact their 
ability to get credit for this and negatively impact their overall 
CRS score which translated into higher flood insurance 
rates for their residents. 
 
RER comment: see previous comment under ROS-1D. 
 

ROS-
2E 

The County shall maintain an updated inventory of County and municipal recreation 
open spaces serving public recreational demand. The Parks, Recreation and Open 
Spaces Department shall maintain information on designated public and private 
recreation open space and facilities necessary for accurate and regular measurements 
of levels of service and administration of concurrency requirements. 

Area for consideration:  Currently under the CRS program 
municipal entities are not getting credit for open spaces 
owned and operated by the County.  This can impact their 
ability to get credit for this and negatively impact their overall 
CRS score which translated into higher flood insurance 
rates for their residents. 
RER comment: see previous comment under ROS-1D. 
 

 
Objective ROS-3  
Access to parks and recreational facilities will be improved in Miami-Dade County by 2017. 

ROS-
3D 

Through its park and recreation programs and all other available means, Miami-Dade 
County shall preserve and protect beaches and shores, water views and maximize 
public ownership of these coastal resources. The County shall improve the 
maintenance of existing public park and recreation entrances and shall, where 
feasible, provide additional access points at waterfront and coastal locations. 

Beach re-nourishment programs, dune restoration all have 
benefits for mitigating sea level rise and storm surge. 

 
 
Objective ROS-4  
The County shall maintain a capital financing plan to enable provision of park and recreation open spaces and facilities through a variety 
of public and private sources and partnerships. 
 

Policy  Notation  
ROS-
4D 

The County shall continue to explore the use of special taxing districts and other 
dedicated funding mechanisms for the long-term provision and management of park 

Area for consideration:  Currently under the CRS program 
municipal entities are not getting credit for open spaces 

Policy  Notation  
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and recreation open space and facilities, especially where they offer economic 
advantages to the County and residents. 

owned and operated by the County.  This can impact their 
ability to get credit for this and negatively impact their overall 
CRS score which translated into higher flood insurance 
rates for their residents. 
RER comment: see previous comment under ROS-1D. 
 

ROS-
4F 

The County shall continue implementation of capital projects funded by 2004 Building 
Better Communities General Obligation Bond and 2000-2008 Quality Neighborhood 
Improvement Bond proceeds available for the acquisition, renovation, restoration, and 
development of recreation open spaces and facilities, and that these activities can be 
accomplished in a timely fashion. The Parks, Recreation and Open Spaces 
Department will continue to explore both fee-simple and less-than-fee-simple 
mechanisms for the establishment of open space conservation areas and will seek 
additional funds in any future bond issue that the County may propose. 

Area for consideration:  Currently under the CRS program 
municipal entities are not getting credit for open spaces 
owned and operated by the County.  This can impact their 
ability to get credit for this and negatively impact their overall 
CRS score which translated into higher flood insurance 
rates for their residents. 
RER comment: see previous comment under ROS-1D. 
 

ROS-
4G 

The Parks, Recreation and Open spaces Department will collaborate with County 
agencies that oversee funding programs and accounts related to horticulture, 
arboriculture, environmental mitigation, hazard mitigation, transportation, crime 
prevention, tourist development, and community and economic development, which 
can potentially benefit local residents through the enhancement of parks and 
recreation programs, should assist with the implementation of the policies in this 
Element by participating in inter-agency partnerships to address, for example, the 
following:  
i.) Acquisition of parkland through leases and management agreements, forfeitures of 
land, and developer dedications or conveyances;  

ii.) Landscaping maintenance and continued resource management of parkland and 
natural areas such as through the use of regulatory fines collected by the Public Works 
and Waste Management Department or the Division of Environmental Resources 
Management of the Department of Regulatory and Economic Resources;  

iii.) Designation of park sites as off-site mitigation areas for environmental restoration;  
 

Restoration of dunes and beaches and natural areas to 
protect the coastal areas from current and future risks such 
as sea level rise, coastal flooding and storm surge. 

 
 
 

Objective ROS-5  
Maintain a formal capital improvements planning program that improves and expands the park and recreation system through the 
acquisition of land, the renovation and restoration of facilities and natural areas, the development of new park and recreation open space 
and facilities, and the linking of parks and other public spaces. 
 

Policy  Notation  
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ROS-
5C 

The Parks, Recreation and Open Spaces Department shall, as funds are available, 
renovate, restore, and upgrade County facilities following the guidelines of the Miami-
Dade County Park Structure and Landscape Pattern Book “Pattern Book” to enhance 
park aesthetics and ensure that the public can safely and securely enjoy recreational 
opportunities, and that the County can cost-effectively extend the useful life of existing 
facilities. Expenditures for the renovation, restoration and upgrade of existing parks 
and recreation facilities are prioritized as follows: 1) repairs and projects increasing 
visitor safety; 2) hazard reduction; 3) facility upgrade and resource management; 4) 
accessibility improvements in compliance with ADA; and, 5) energy efficiency 
improvements. The County shall implement projects and activities including but not 
limited to the following in order to address these priorities: 
 
 
ii.) The Parks, Recreation and Open Spaces Department will remove known hazards 
existing within its facilities. Provisions will be made to remove or abate asbestos within 
buildings, remove or mitigate materials containing lead, and provide storm protection 
to walls, windows, and doors.  
 

PROS actively tracks projects in the LMS Project list.  

 
Objective ROS-8  
 
 

Objective  Notation  
ROS-8 The Miami-Dade County Parks and Open Space System Master Plan (OSMP), 

through a 50-year planning horizon, shall guide the creation of an 
interconnected framework of parks, public spaces, natural and cultural areas, 
greenways, trails, and streets that promote sustainable communities, the 
health and wellness of County residents, and that serve the diverse local, 
national, and international communities. 
 

Area for consideration: Integration of consideration for 
impacts of future hazards, including climate change.   
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Coastal Management Element 
 
 
The Coastal Management Element reflects the uniqueness of the coastal area of Miami-Dade County and the realities of planning for a highly 
developed barrier island chain and low-lying mainland, a complex metropolitan area of over 2.5 million residents and 12 million annual tourists that 
heavily use the urban park system, especially coastal parks and waterways. The County continues its stewardship of these coastal resources, with 
activities including water quality monitoring, coastal wetland restoration, and increasing public awareness of and access to these coastal areas. 
Furthermore, Miami-Dade County is the only County in the nation to possess within its boundaries two national parks, Biscayne National Park and 
Everglades National Park, as well as the heavily used Biscayne Bay Aquatic Preserve, which is urban Miami-Dade's signature amenity. 
 
Miami-Dade County continues its tradition of strong pre- and post-hurricane planning, utilizing lessons learned from Hurricane Andrew and other 
natural disasters. The County’s evacuation zones, labeled A, B, and C, are not storm category dependent. Each storm’s dynamics are modeled to 
predict potential impacts based on the Sea, Lake and Overland Surge from Hurricanes (SLOSH) II computer model, developed by the National 
Hurricane Center, U.S. Army Corps of Engineers, the U.S. Geological Survey and the Federal Emergency Management Agency, in cooperation with 
state and local offices of emergency management. Orders for evacuations are based on the storm’s track, projected storm surge potential impacts 
and consultation with knowledgeable agencies. These three evacuation zones - Zone A, Zone B, and Zone C - as delineated by the Miami-Dade 
County Office of Emergency Management (OEM) are presented for information purposes on Figure 1. In accordance with Chapter 163, Florida 
Statutes, coastal high hazard areas (CHHA) are areas that are seaward of the elevation of a category one storm surge line and is depicted in Figure 
13 in the Land Use Element. 
 
Area for consideration:  

 In 2013 with the new SLOSH data OEM updated the previous evacuation zones with Storm Surge Planning Zones.  A closer look at utilizing the Category 
one storm surge information needs to be done.  OEM uses 18” as the delineation for evacuation but lesser amounts of storm surge may impact areas that 
are not reflected in the storm surge planning zones.  When the new SLOSH data was analyzed and the new planning zones were set by OEM there was a 
shift geographically where the A zone was designated.  This may have a direct impact on the CHHA. See the section on the review of  Florida 
Administrative Code 73C‐40.0256 

 FEMA is currently conducting the Southeast Florida Coastal Study that includes Miami‐Dade, Broward, Palm Beach and Monroe Counties.  Data is being 
collected and PWWM and OEM worked collectively to get all municipalities to participate in the Discovery Meeting held on June 24, 2014.  The proposed 
maps would go into effect in 2019 after the data collection, analysis, review and community input process.    

RER comment: An update of the Storm Surge Planning Zones map and text reference is warranted, but needs to be with a comprehensive discussion and evaluation 
with OEM, Office of Sustainability, PWWM and other County agencies regarding the change in terminology from “evacuation zones” to “storm surge zones”, and 
also address OEM’s concerns with the SLOSH model.  This update may be done in coordination with the Adaptation Action Areas and the Development Impact Tool 
referenced in the LU Element, or can be updated separately if needed.   
  



25 
 

 
 
GOAL  
PROVIDE FOR THE CONSERVATION, ENVIRONMENTALLY SOUND USE AND PROTECTION OF ALL NATURAL AND HISTORIC RESOURCES; 
LIMIT PUBLIC EXPENDITURES IN AREAS SUBJECT TO DESTRUCTION BY NATURAL DISASTERS; AND PROTECT HUMAN LIFE AND 
PROPERTY IN THE COASTAL AREA OF MIAMI-DADE COUNTY, FLORIDA. 
 
Objective CM-1  
Protect, conserve and enhance coastal wetlands and living marine resources in Miami- Dade County. 

Policy  Notation  
CM-1A Mangrove wetlands in the following locations and mangrove wetlands within the 

“Environmental Protection” designation on the Adopted Land Use Plan (LUP) 
Map for Miami-Dade County shall be designated as "Mangrove Protection 
Areas" 

Publically owned mangrove wetlands within and adjacent to the Oleta River 
State Recreation Area  

 Haulover Park  
 Bird Key (privately owned)  
 Near‐shore islands and northwestern shoreline of Virginia Key  
 The western shore of Key Biscayne  
 Bear Cut Preserve  
 The Cocoplum Mangrove Preserve  
 Matheson Hammock Park  
 R. Hardy Matheson Preserve  
 Chapman Field Park  
 The Deering Estate and Chicken Key  
 Royal Harbor Yacht Club and Paradise Point south shoreline (privately owned)  
 Mangrove and scrub mangroves within and adjacent to Biscayne National Park 

and Everglades National Park to the landward extent of the mangroves  
 Mangrove and scrub mangroves within and adjacent to Card Sound, Manatee 

Bay, Florida Bay and Barnes Sound to the landward extent of the mangroves  

In these areas no cutting, trimming, pruning or other alteration including 
dredging or filling of mangroves shall be permitted except for purposes of 
surveying or for projects that are: (1) necessary to prevent or eliminate a threat 

Natural systems (including mangrove wetlands) provides 
natural storm surge attenuation. 
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to public health, safety or welfare; (2) water dependent; (3) required for natural 
system restoration and enhancement; or (4) clearly in the public interest; and 
where no reasonable upland alternative exists. In such cases, the trimming or 
alteration shall be kept to the minimum, and done in a manner, which preserves 
the functions of the mangrove system, and does not reduce or adversely affect 
habitat used by endangered or threatened species. 

 
 
Objective CM-2  
Protect, conserve or enhance beaches and dunes and offshore reef communities. 
 

Policy  Notation  
CM-2B Beaches shall be stabilized by planting, maintaining and monitoring appropriate dune 

vegetation, and by providing elevated footpaths or other means of traversing the dune 
without contributing to erosion. All subsequent activities or development actions on, or 
bordering the restored beach, shall be compatible with and contribute to beach 
maintenance. 

Promotes coastal protection.  
 
 

 
 
 
Objective CM-4  
Miami-Dade County shall continue to work in cooperation with other appropriate agencies to increase the acreage, restoration and enhancement of 
publically owned benthic, coastal wetland and coastal hammock habitat. Endangered and threatened animal species and coastal wildlife shall be 
protected and coastal habitats restored and managed to improve wildlife values. 
 
An added benefit of restoration and enhancement of these areas is that it serves as a natural buffer for storm surge and sea level rise.  Studies to 
determine the projected impacted of sea level rise and climate change on these natural areas would be beneficial to determine if additional measures 
can be taken.  
 
Objective CM-5  
Miami-Dade County shall increase the amount of shoreline devoted to water-dependent, water-related, and publicly accessible uses. 
 

Policy  Notation  
CM-5C Miami-Dade County shall continue to place a high priority on the acquisition of coastal 

lands for use as parks and preserves. 
Promotes coastal protection.  

CM-5F The siting of public or private water dependent facilities shall be based on upland, 
shoreline and in-water characteristics, as well as submerged land ownership. At a 
minimum, the following general criteria shall be used to determine the appropriateness 
of sites within the Coastal Area for marina/water-dependent projects: 
 (d) Provide a hurricane contingency plan. 

Area for consideration:  Where are the hurricane 
contingency plans submitted and who reviews them? Is 
this a one- time hurricane plan or a requirement that plans 
are updated? 
RER comment: Certain marine facilities are required to 
obtain a yearly Marine Operation Permit (MOP) from 
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DERM. The thought was coordinate this with the MOP to 
have the facilities provide us guidance on their plans in the 
event of a hurricane. A sample form is shown in UF-
IFAS/Seagrant’s publication “Hurricane Manual for Marine 
Interests” (available on pg. 14 at http://miami-
dade.ifas.ufl.edu/pdfs/disaster/HurricaneManual1.pdf ) to 
foster awareness of the importance of preparing for 
hurricanes. In addition, these marine facilities could also 
be mapped, which would aid in post-hurricane recovery in 
locating boating and marine damage.. 

 
 
Objective CM-6  
Miami-Dade County shall preserve traditional shoreline uses and minimize user conflicts and impacts of man-made structures and activities on coastal 
resources. 
 

Policy  Notation  
CM-6A By 2017, Miami-Dade County shall seek funding to study protection of traditional public 

uses of the shoreline and water, user conflicts, and impacts of construction and activities 
on coastal resources, including potential solutions. 

Promotes mitigation and future hazard impacts. 
 

 
 
Objective CM-7  
Improve the public's awareness and appreciation of Miami-Dade County's coastal resources and water-dependent and water-related uses. 
 

Policy  Notation  
CM-7D Miami-Dade County shall continue its public involvement in natural areas restoration 

including removing invasive exotic plant species, reseeding or replanting native 
vegetation, enhancing habitat, monitoring wildlife, and renourishing dunes in coastal 
County parks. 

Promotes mitigation. 
 

 
Objective CM-8 
The existing time period required to complete the evacuation of people from flood vulnerable Coastal Areas and mobile homes prior to the arrival of 
sustained tropical storm force winds shall be maintained or lowered. Shelter capacity within Miami-Dade County shall be increased as necessary to 
provide a safe haven for storm evacuees. 
 

Policy  Notation  
CM-8A Miami-Dade County shall annually review and update, if necessary, the 

hurricane evacuation procedure section of its Comprehensive Emergency 
Management Plan (CEMP) and maintain or enhance, as necessary, the 

Area for consideration:  when new construction of multi-
family dwellings or business parks occurs, notify 
emergency management so outreach on hazards and 
protective measures can occur.   
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Policy  Notation  
resources and capabilities of the Miami-Dade Office of Emergency Management 
to provide effective implementation of the CEMP. 

 
 
RER comment: OEM is notified of all public hearings for 
CDMP amendments, which can change the land use and 
possibly also the usage and expected population. For 
permits for construction and certificates of occupancy, 
coordination with the County’s Building department is 
needed. However, this only covers the County’s 
jurisdiction over property located in unincorporated Miami-
Dade County, as municipalities have their own jurisdiction 
over land use and zoning, should also coordinate with the 
municipalities’ building departments.   
 
Monitor the evolution of population density to better plan 
for supportive resources.  
 

CM-8B Miami-Dade County shall request that State government better assist Miami-
Dade County with funding emergency planning and operations, including future 
State funding for the preparation of hazard mitigation and post-disaster 
redevelopment plans. To reflect the larger scale and complexity of planning, 
preparation, response, and recovery within large counties, Miami-Dade County 
shall request the State to revise its current funding distribution formula for 
natural disaster planning and emergency operations from the present equal 
distribution of monies between the 67 Florida Counties to a proportionate 
distribution formula reflecting population. 

 

CM-8C Miami-Dade County shall develop a public education program prior to the 
hurricane season to notify households and operators of hotels, motels or time-
share condominiums in flood vulnerable Coastal Areas of their need to evacuate 
and seek safe shelter in the event of a hurricane. The public education program 
should also be utilized to disseminate emergency preparedness information. 
Emergency information shall be printed in the community interest section of the 
telephone book. 
 

Area for consideration: Consistency in language utilized 
for other planning purposes such as the Coastal High 
Hazard and Hurricane Vulnerable Zones.  
 
Engage CRS community planners to assist with outreach 
for flood issues and education on insurance and mitigation 
measures.  
 
Update the reference to the telephone book or include 
other more modern forms of media.  
 
RER Comment: The last update of the comprehensive 
plan kept the language intact as to keep in mind 
vulnerable populations who may not have immediate 
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Policy  Notation  
internet access. The next comprehensive plan update can 
add in terms pertaining to the internet or to social media.  

CM-8D Miami-Dade County shall encourage its residents to be better prepared and more 
self-reliant in the event of a hurricane, including planning ahead for early 
evacuation, sheltering with family or friends living outside evacuation areas, or 
enrolling in County programs such as the Emergency and Evacuation Assistance 
Program, residential shuttering program, or public safety alert programs. 

 

CM-8E Miami-Dade County shall establish and maintain mutual aid agreements and 
contracts that would facilitate and expedite post-disaster emergency response 
and recovery. 

 

CM-8F If any update of the hurricane evacuation study shows an increase or projected 
expansion in the time required to safely clear the roadways in and from areas 
subject to coastal flooding, measures shall be undertaken to maintain the existing 
evacuation period. These measures may include programming transportation 
improvements to increase the capacity of evacuation routes, eliminate congestion 
at critical links and intersections, adjust traffic signalization or use directional 
signage, public information programs, or amendments to the Comprehensive 
Development Master Plan to reduce permitted densities in the areas subject to 
coastal flooding. 

Area for consideration:  Ensure the new updates made in 
2013 have been incorporated into the CDMP. 
 

CM-8G The existing network of designated major evacuation routes shall be kept up-to-
date utilizing the regional hurricane evacuation study or the best information 
available to Miami-Dade County. 

Area for consideration: Evaluation of these routes in 
relation to current and future hazards and identification of 
potential mitigation measures.  

CM-8H The Transportation Improvement Program shall include improvements to 
roadways that would eliminate severe congestion on major evacuation routes and 
critical links and intersections. All future improvements to evacuation routes shall 
include remedies for flooding. All local bridges shall be rated by the Florida 
Department of Transportation for structural and operational sufficiency. All State 
and local bridges with unsatisfactory sufficiency ratings shall be programmed for 
improvements, or where necessary, replacement. 

Area for consideration: also link this to TE-1H the 
consideration of climate change adaptation 
 
OEM developed a bridge board in WebEOC to track the 
status of bridges in the county, primarily the drawbridges 
and bridges that are evacuation routes.  This should be 
updated to reflect any concerns with the safety or weight 
restrictions for bridges and bridges under construction 
should be notated in this system to ensure that during 
activations agencies in the EOC are aware of any 
evacuation concerns/challenges.  

CM-8I The Miami-Dade County Transit Agency shall allocate sufficient buses to safely 
evacuate areas with large concentrations of households without autos such as 
south Miami Beach. The Office of Emergency Management and Miami-Dade 
County Transit shall study options for securing drivers. 

 

CM-8J The Office of Emergency Management (OEM) shall maintain and annually update 
a listing of people with special needs to plan for the mobilization required to safely 
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Policy  Notation  
evacuate and shelter those who may need assistance due to physical or medical 
limitations. All public shelters should be in compliance with the Americans With 
Disabilities Act of 1990. Special shelters within south, central, and north Miami-
Dade County should be medically staffed and equipped for those persons in need. 

CM-8K Miami-Dade County shall annually evaluate the need for expansion of its shelter 
capacity and provide for the projected number of hurricane evacuees as 
determined by the best information available. Existing and proposed future public 
facilities, such as schools, shall be inventoried to identify and designate additional 
structures suitable for shelters. Public facilities that are used permanently for 
public shelters shall be listed, mapped, and publicized. 

Sites that are identified in need of mitigation measures 
should be put into the LMS Project List.   Currently there 
are a number of projects listed for Arnold Hall.  

CM-8L Miami-Dade County shall examine incentives for using privately owned buildings 
for public shelters and incorporate into its emergency plans a strategy for 
providing post-disaster shelter and temporary housing to large numbers of 
disaster victims. 
Miami-Dade County shall examine the feasibility of requiring, or adding as an 
option for new residential construction, a structurally reinforced "safe room" for 
use as a private storm shelter. For existing residences, Miami-Dade County shall 
encourage retrofitting a safe room on a voluntary basis. Miami-Dade County shall 
also explore incentives and other measures to encourage the wind and/or flood 
hardening of structures. 
 

Area for consideration: provide guidance on how a safe 
room could be retrofitted.  FEMA has some publications 
that can be used to promote this.  
 
RER comment: Should coordinate this with the County’s 
Building Department.   

CM-8N No new mobile home parks shall be allowed in areas subject to coastal flooding 
and any new mobile home parks outside the areas subject to coastal flooding shall 
include one or more permanent structures in accordance with current and 
applicable building and construction codes for use as shelter during a hurricane. 
All mobile home park residents, regardless of their location, shall be advised to 
evacuate in the event of a hurricane. 

 

CM-8O Trees susceptible to damage by sustained tropical storm force winds (39 knots) 
shall be removed from the rights-of-way of evacuation routes and replaced with 
suitable, preferably native, species. To strengthen trees planted along roadways 
and reduce future breakage and blowdowns, the County shall implement an 
ongoing tree maintenance program of regular trimming and fertilizing and 
encourage other governments responsible for landscaped roadways to adopt 
similar tree maintenance programs 

Area for consideration:  Ensure other county programs 
that encourage tree planting include information regarding 
best locations to plant trees to minimize damages to 
underground and overhead infrastructure.  
 
RER comment: See previous comment under CON-8L. 

 
Objective CM-9 
Miami-Dade County shall continue to orient its planning, regulatory, and service programs to direct future population concentrations away from the 
Coastal High Hazard Area (CHHA) and FEMA “V” Zone. Infrastructure shall be available to serve the existing development and redevelopment 
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proposed in the Land Use Element and population in the CHHA, but shall not be built, expanded, or oversized to promote increased population in the 
coastal high-risk area. 
 

Policy  Notation  
CM-9A Development and redevelopment activities in the Coastal High Hazard Area 

(CHHA), Hurricane Evacuation Zone A, and the Hurricane Vulnerability Zone1 
Hurricane Zone B shall be limited to those land uses that have acceptable risks to 
life and property. The basis for determining permitted activities shall include 
federal, State, and local laws, the pre-disaster study and analysis of the 
acceptability of various land uses reported in the County's Comprehensive 
Emergency Management Plan required by Policy CM-10A, when approved, and 
the following guidelines: 
i) Discourage development on the CHHA, including the barrier islands and 
shoreline areas susceptible to destructive storm surge; 
ii) Direct new development and redevelopment to high ground along the Atlantic 
Coastal Ridge and inland environmentally suitable lands; 
iii) Maintain, or reduce where possible, densities and intensities of new urban 
development and redevelopment within Hurricane Evacuation Zone A to that of 
surrounding existing development and zoning; 
iv) Prohibit construction of new mobile home parks and critical facilities in 
Hurricane Evacuation Zone A; 
v) Prohibit Land Use Plan map amendments or rezoning actions that would 
increase allowable residential density in the FEMA "V" Zone, the CHHA or on 
1 According to 92.0256, F.A.C., Hurricane Vulnerability Zones are defined as 
areas delineated in the regional or local evacuation plan as requiring evacuation 
in the event of a 100-year or category three hurricane event. In Miami-Dade 
County, the Hurricane Vulnerability Zones are considered Hurricane Evacuation 
Zones A and B.land seaward of the Coastal Construction Control Line (CCCL) 
established pursuant to Chapter 161, F.S.; and, 
vi) Continue to closely monitor new development and redevelopment in areas 
subject to coastal flooding to implement requirements of the federal flood 
insurance program. 
 

Area for consideration: This needs to be evaluated as per 
the comments in the FAC 9J-2.0256 the criteria that OEM 
uses to designate evacuation zones is based on a higher 
threshold of water than the data compiled in the 
evacuation studies. In 2013 a major change in the extent 
of areas where storm surge was modeled covered a more 
extensive portion of the county and the areas at risk from 
surge for a category one shifted to the southern portions 
of the county.    
 
Incorporate Adaptation Action Areas into areas for 
restricted or no development and considerations for post 
disaster redevelopment.  
 
 
 
 
 
Update this section to include Zones A, B and C as the 
storm surge zones have increased to five from three.   
 
RER comment: See previous comment at the introduction 
of this Element. This requires further discussion as to the 
exact terminology, as this and several other policies 
reference “evacuation zones” while OEM now has five 
“storm surge zones”.  
 
 
 
Utilize modeling done by PWWM for design storms with 
future development to identify future concerns, integrating 
new modeling to be done for sea level rise.  

CM-9B Land use amendments to the Comprehensive Development Master Plan shall not 
be approved in Coastal High Hazard Areas if they would decrease Levels of 
Service on roadways below the LOS standards established in the Transportation 
Element. 
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Policy  Notation  
CM-9C Miami-Dade County shall consider undeveloped land in areas most vulnerable to 

destructive storm surges for public or private recreational uses and open space, 
including restoration of coastal natural areas. 

Promotes mitigation.  
Area for consideration: incorporate also areas identified as 
Adaptation Action Areas and those identified as at 
potential risk for climate change impacts  

CM-9D New facilities which must function during a hurricane, such as hospitals, nursing 
homes, blood banks, police and fire stations, electrical power generating plants, 
communication facilities and emergency command centers shall not be permitted 
in the Coastal High Hazard Area and when practical, shall not be located in the 
Hurricane Vulnerability Zone. 

Promotes mitigation of future risk.  
Area for consideration:  Also consider analysis as 
discussed in LU-3G and adaptation of the built 
environment in LU-3I for these facility types.  

CM-9E The construction or operation of new non-water dependent industrial or business 
facilities that would generate, use or handle more than 50 gallons of hazardous 
wastes or materials per year shall be prohibited in the Coastal High Hazard Area. 
Miami-Dade County shall seek funding to wind- and flood-harden existing public 
facilities of this type. 

Promotes mitigation  

CM-9F Public expenditures that subsidize new or expanded infrastructure that would 
encourage additional population growth in the Coastal High Hazard Areas shall 
be prohibited. New public facilities shall not be built in the Coastal High Hazard 
Area, unless they are necessary to protect the health and safety of the existing 
population or for the following exceptions: public parks, beach or shoreline access; 
resource protection or restoration; marinas or Ports; or roadways, causeways and 
bridges necessary to maintain or improve hurricane evacuation times. Potable 
water and sanitary sewer facilities shall not be oversized to subsidize additional 
development in the Coastal High Hazard Area. 

Area for consideration: Links to LU-3! And practice of 
adapting the built environment with consideration of 
climate change 

CM-9G Miami-Dade County shall utilize its Geographic Information System and other 
forms of mapping of public buildings and infrastructure within the Coastal High 
Hazard Area and Hurricane Vulnerability Zone to facilitate and expedite pre- and 
post-disaster decision-making. 

 

CM-9H Rise in sea level projected by the federal government, and refined by the 
Southeast Florida Regional Climate Change Compact, shall be taken into 
consideration in all future decisions regarding the design, location, and 
development of infrastructure and public facilities in the County. 

OEM is currently working with WASD for the roll out of the 
ground and surface water interaction model that will provide 
for additional information/maps for how sea level rise may 
impact different areas of our community.  
OEM is incorporating climate change and sea level rise into 
the Threat Hazard Identification and Risk Assessment 
(THIRA). 
The LMS has added climate change and sea level rise in 
the Benefit Cost Review of projects.  
Unified SLR Projection of Compact being revisited and 
should be confirmed as is or refined by end of 
2014/beginning of 2015. 
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Objective CM-10 
Reduce the exposure of life and property in Miami-Dade County to hurricanes through the planning and implementation of pre-disaster hazard 
mitigation measures. Pre-disaster planning for post-disaster redevelopment shall direct population concentrations away from the undeveloped 
designated Coastal High Hazard Areas and away from identified high-risk areas during post-disaster redevelopment. 
 

Policy  Notation  
CM-
10A 

Miami-Dade County shall update its Comprehensive Emergency Management 
Plan every two years to provide comprehensive pre-disaster planning for pre- and 
post-disaster activities, development, and redevelopment. 
 

 

CM-
10B 

During pre-disaster planning, hazard mitigation proposals shall be developed by 
Miami-Dade County in conjunction with other agencies and, where appropriate, 
included in the Comprehensive Emergency Management Plan or the 
Comprehensive Development Master Plan. 

The LMS Project List is actively updated and tracked.  A 
review of the CDMP and other community planning 
documents is being conducted to better integrate our 
efforts and work collaboratively.  

CM-
10C 

Prior to post-disaster redevelopment, sources of funds to reconstruct, relocate, 
or construct new public buildings and infrastructure, consistent with Policy CM-
9F, shall be identified to support and expedite the demands generated by post-
disaster reconstruction. 

Area for consideration: incorporation and consideration for 
post disaster redevelopment in areas designated as 
Adaptation Action Areas.  
 
 

CM-
10D 

Applications for comprehensive plan amendments, rezoning, zoning variances 
or subdivision approvals for all new development in areas subject to coastal 
flooding shall be reviewed for emergency evacuation, sheltering, hazard 
mitigation, and post-disaster recovery and redevelopment. 

 

CM-
10E 

During pre-disaster planning, Miami-Dade County shall determine the feasibility 
of relocating public buildings and infrastructure away from the Coastal High 
Hazard Area and Hurricane Vulnerability Zone, particularly the FEMA "V" Zone, 
except as provided in Policy CM-9F. The County shall develop a formal process 
and guidelines for evaluating alternatives to the replacement or repair of public 
facilities damaged by hurricanes such as abandonment, relocation, or repair and 
reconstruction with structural modifications. The costs; environmental impacts; 
mitigative effects; community impacts; economic development issues; 
employment effects; legal issues; consistency with state, regional and local 
plans; time period for implementation; and availability of funds should be 
evaluated for each alternative. 

Promotes mitigation  

CM-10-
F 

The Coastal High Hazard Area (CHHA) and Hurricane Vulnerability Zone (HVZ) 
boundaries shall be delineated on maps for the unincorporated areas as public 
information maintained by Miami-Dade County. The CHHA shall be identified 
using the Sea, Lake, Overland Surges from Hurricanes (SLOSH) model and 
shall be depicted as one of the maps in the Future Land Use Map series. 
Geographic Information Systems (GIS) and other forms of mapping will be used 

Area for consideration:  As per other notations regarding 
the evacuation study and designation of evacuation zones 
by OEM this needs to be looked at.  
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Policy  Notation  
for the purpose of public information and government planning, administration, 
emergency management, zoning, and location of public facilities and services in 
the unincorporated areas of Miami-Dade County. This mapping shall be 
maintained by the Department of Regulatory and Economic Resources, the 
Office of Emergency Management, and other appropriate departments and 
updated as needed. The SLOSH model shall be used to identify the Coastal 
High Hazard Areas. The Office of Emergency Management shall manage and 
update the SLOSH model and hurricane evacuation studies for Miami-Dade 
County and shall work with the South Florida Regional Planning Council to 
ensure that such maps and studies are done in a consistent manner, and that 
the methodology used for modeling storm surge is that used by the National 
Hurricane Center. 

CM-
10G 

In advance of major storms, Miami-Dade County shall identify and map areas in 
coordination with the Florida Department of Environmental Protection suitable 
and unsuitable for post-disaster relief staging areas, debris storage, and 
disposal or burning. Debris shall not be located in wellfield protection areas, 
wetlands, parklands with adjacent natural areas, Natural Forest Communities, 
historic sites, and designated or known archaeological sites as determined by 
the County archaeologist, or other areas identified as unsuitable for such 
activities. Debris shall not be burned in the air sheds of Biscayne National Park 
and Everglades National Park. 

Pre-planning in areas of lower risk and suitable for 
disaster response and recovery operations.  

CM-
10H 

Miami-Dade County shall request the South Florida Water Management District 
(SFWMD), the U.S. Army Corps of Engineers, and the Federal Emergency 
Management Agency (FEMA) to develop interactive computer modeling 
capabilities between the Sea and Lake Overland Surge from Hurricanes 
(SLOSH) and inland flood models. 

Area for consideration:  As the SFWMD plays such major 
role in local drainage control it is paramount that they 
assist with the provision of maintenance plans for credit in 
the CRS.  

CM-10I Miami-Dade County shall seek funds to conduct a comprehensive marine 
hurricane contingency study to: 
i.) Describe what owners in all the major public and private marinas in Miami-Dade 
County expect to do with their boats in the event of a hurricane; 
ii.) Identify areas of potential conflicts and needs; 
iii.) Recommend appropriate solutions, such as emergency mooring systems; 
iv.) Seek coordinated and multi-jurisdictional adoption and enforcement of the 
recommended solutions, and if applicable; 
v.) Seek funding to implement capital improvement projects. 
 

This is mainly to support any studies or grants sought by 
PROS, DERM, UF-IFAS or SeaGrant in support of these 
activities.   
 

CM-10J All facilities subject to DERM’s annual marine facilities operating permit shall 
provide as a part of their renewal a hurricane contingency plan. 
 

Area for consideration:  Whom does this get submitted to 
and who reviews it?  
RER comment: See RER remarks under CM-5F. 
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Policy  Notation  
 

 
 
Objective CM-11 
During post-disaster recovery and redevelopment, Miami-Dade County shall implement its Comprehensive Emergency Management Plan (CEMP) 
and applicable CDMP policies and assist hurricane damaged areas with recovery and hazard mitigation measures that reduce the potential for future 
loss of life and property. 
 

Policy  Notation  
CM-
11A 

To facilitate post-disaster recovery and redevelopment following a major 
hurricane and consistent with available personnel and funding, Miami-Dade 
County shall implement the County's Comprehensive Emergency Management 
Plan as updated pursuant to Policy CM-10A. 

A new damage assessment system to identify the effects 
of a disaster on the local community to include the 
physical, economic, human needs, the environmental 
impacts is being implemented in 2014. 

CM-
11B 

During post-disaster recovery periods, the Miami-Dade County Public Works 
and Waste Management Department, the Office of Emergency Management, 
the Department of Regulatory and Economic Resources and other appropriate 
agencies shall identify damaged areas requiring rehabilitation or redevelopment; 
implement the redevelopment plan along with public input to reduce or eliminate 
future exposure of life and property to future disasters; analyze and recommend 
to the County Commission hazard mitigation options for damaged areas and 
public facilities; and recommend amendments, if needed, to the Miami-Dade 
County Comprehensive Development Master Plan. 

Areas to be identified using the new Impact Assessment 
system. 
 
In the event the Recovery Plan is activated RSF Land Use 
will work with and through the appropriate partners to 
implement the redevelopment plan to reduce or eliminate 
future exposure of life and property to future disasters; 
analyze and recommend to the County Commission 
hazard mitigation options for damaged areas and public 
facilities; and recommend amendments, if needed, to the 
Miami-Dade County Comprehensive Development Master 
Plan. 

CM-
11C 

If rebuilt, structures with damage exceeding 50 percent of pre-storm market 
value shall be reconstructed to ensure compliance with the High Velocity 
Hurricane Zone portion of the Florida Building Code and the requirements of 
Chapter 11-C of the Miami-Dade County Code for structures located in the "V" 
Zone and the 100-year floodplain. Miami-Dade County shall implement uniform 
spatial and engineering standards for determining if substantial reconstruction is 
required. 

Promotes mitigation  

CM-
11D 

If an area in need of major post-disaster redevelopment is determined to be a 
high-risk area for development, permitted post-disaster densities and intensities 
shall not exceed the permitted pre-storm densities and intensities. 

Area for consideration: incorporation of Adaptation Action 
Areas to limit or restrict reconstruction in those areas. Tie 
into LU-3E. 

CM-
11E 

Miami-Dade County shall give priority to the public acquisition of properties in 
the HVZ and, in particular, in the CHHA that have been destroyed as a result of 
a hurricane. Miami-Dade County shall identify and encourage potential federal 
and state acquisition programs to assist with the purchase of these properties 

Area for consideration: incorporation of Adaptation Action 
Areas 
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Policy  Notation  
and for possible relocation of facilities on these properties to outside of the 
CHHA. 

CM-
11F 

During post-disaster redevelopment, structures which suffer repeated damage to 
pilings, foundations, or load bearing walls shall be required to rebuild landward 
of their present location and/or be structurally modified to meet current building 
codes. 

Area for consideration: Consider future risk.  Tie into LU-
3E 

CM-
11G 

During post-disaster redevelopment the capacities of evacuation routes shall be 
improved through redesign and reconstruction of the street network, signage, 
and expansion of public transportation systems and services. 

Area for consideration: Consider future risk and climate 
change impacts.  

 
 
Objective CM-12  
Protect, preserve, and sensitively reuse historic resources and increase the number of locally designated historic sites and districts and 
archaeological sites and zones in the coastal area.  
Policies  
  

Policy  Notation  
CM-
12A 

In addition to the policies contained in the Land Use Element, the County shall 
establish performance standards for the development and sensitive reuse of 
historic resources in the Coastal Area. 

Helps preserve tourism and economic value of historic 
resources.  

CM-
12B 

The County shall work with the appropriate municipalities to ensure that historic 
structures included within designated historic districts are not destroyed unless 
they are damaged by a hurricane or otherwise rendered beyond reasonable use 
and repair. 

Area for consideration: work with LMS group to identify 
mitigation measures and guides for historic structures 
 

CM-
12C 

The County shall improve the protection of historic resources from the damage 
caused by natural disasters and recovery operations by implementing pre- and 
post-storm hazard mitigation measures and code enforcement. 

A number of stakeholders have mitigation projects 
identified for historic structures. 
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Intergovernmental Coordination Element 
 
GOAL  
USE INTERGOVERNMENTAL COORDINATION AS A MAJOR MEANS OF ENSURING CONSISTENCY AMONG LOCAL, COUNTY, 
REGIONAL AND STATE GOVERNMENT PLANS AND POLICIES AND OF IMPLEMENTING MIAMI-DADE COUNTY'S COMPREHENSIVE 
DEVELOPMENT MASTER PLAN.  
 
Objective ICE-1  
Maintain and improve coordination of planning, development and impact assessment among governmental entities with applicable responsibilities 
within Miami-Dade County's area of concern1 

Policy  Notation  
ICE-
1D 

In subsequent comprehensive plans, amendments and/or updates, seek to 
consider local, County agencies and regional comprehensive plans as 
necessary to better reflect Regional/County/City division of local and area wide 
comprehensive planning, development regulation and services provision, for 
consistency with the County’s CDMP. 

Review of  various plans for LMS five year update( July 
2014)  

ICE-1T During pre-development program planning and site selection activities, Miami-
Dade County Internal Services Department and other facility and service 
providers shall coordinate with the Miami-Dade County Public School System to 
consider all reasonable opportunities to collocate new libraries, parks, and other 
public facilities with public schools, where compatible and the potential exists to 
create logical focal points for community activity. Early review and coordination 
activities will be modified as necessary to timely consider these potentials. 

Area for consideration: Identification of potential shelter 
locations, if not for hurricanes, for other local disasters that 
may require temporary sheltering.  

 
 
Objective ICE-3  
Encourage the use of interlocal agreements and municipal boundary changes to improve coordination of local development and the 
effective and efficient delivery of local services. 
 

Policy  Notation  
ICE-3G Maintain and utilize the authority provided in the Miami-Dade County Home Rule 

Charter for the County to maintain, site, construct and/or operate public facilities 
in incorporated and unincorporated areas of the County. Furthermore, in order to 
protect and promote the health, safety, order, convenience, and welfare of the 
residents, the County shall retain regulatory control over land use, development 
and service delivery for all facilities of countywide significance as listed in Table 
3. While the County reserves all rights provided by the Miami-Dade County 
Home Rule Charter, when siting facilities of countywide significance within the 
boundaries of an incorporated municipality, the County will consider the 

Area for consideration:  Currently the CRS program only 
allows for individual jurisdictions to participate.  Due to our 
dependent relationship with SFWMD and the risk that all 
of our communities face with flooding, a strategy to try to 
get our entire County to be seen as one community in 
relation to floodplain management challenges should be 
investigated.  
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Policy  Notation  
municipal comprehensive plan and development regulations, as well as the need 
for the public facility and suitable alternative locations. The County shall at a 
minimum retain the authority to enforce covenants accepted in connection with 
Comprehensive Development Master Plan (CDMP) or Zoning approvals to 
provide facilities of countywide significance in areas subsequently incorporated, 
or annexed into existing municipalities. 

Parks notate in Table 3 (abridged ) below are not currently 
counted towards open spaces for CRS communities as 
they are county parks. 

 
 
Table 3 
Facilities of Countywide Significance 
 
 
Department/Facility 

  
Address 

 
Municipality 
If Applicable 

Parks, Recreation and Open Spaces Department (PROS) 

Metropolitan Parks – As located by PROS   Various 
Natural Area Preserves – As located by Various
Greenways – As located by PROS Various
Special Activity Areas – As located by PROS Various
District Parks – As located by PROS Various
   

   

Vizcaya Museum and Gardens 3251 South Miami Ave Miami
Deering Estate 
Miami-Dade Zoological Park and Gardens (aka Zoo Miami) 
Zoo Miami Entertainment Area I Zoo Miami Entertainment Area II 

16701 SW 72 Avenue 
12400 SW 152 Street 
 
12400 SW 152 Street 
12300 SW 152 Street 

Palmetto Bay  
Miami-Dade 
 
Miami-Dade 

 Miami-Dade 
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Policy  Notation  
ICE-
5F 

The County shall continue participation in the Southeast Florida Regional 
Climate Change Compact and shall coordinate with other agencies, local 
municipalities, and the private sector to develop initiatives and goals to address 
climate change mitigation and adaptation. Climate change related goals that 
support regional climate change objectives shall be integrated into the CDMP as 
appropriate. 

Promotes integration and collaboration. 

ICE-
5G 

All County departmental master plans and strategic business plans shall include 
and prioritize climate change mitigation and adaptation strategies. Climate 
change related amendments shall be recommended through the next feasible, 
regularly scheduled amendment process or departmental master plan update for 
each respective planning document.  
a) Each County department shall consider extending planning horizons (i.e. 30, 
50, 75-year plans) as appropriate to adequately address the projected long-term 
climate change impacts into resource allocation recommendations.  

b) All new departmental climate change policies and programs shall be 
monitored for effectiveness.  
 

OEM adding climate change to the THIRA, which is the 
threat and risk assessment that is referenced by the 
CEMP and the LMS.  

 
 
 
Objective ICE-8  
Ensure adequate and timely shelter within the region for those residing in hurricane evacuation areas by encouraging all levels of 
government to work together.  
Policies  
 

Policy  Notation  
 
ICE-
8A 

Encourage local governments and federal, State and regional agencies to 
protect the population by developing a system of emergency communication on 
roadways including electronically-controlled message signs and a radio station 
to broadcast highway conditions.  
 

Supports evacuation and emergency messaging. 

ICE-
8B 

Promote the establishment and maintenance of mutual aid agreements among 
local governments to protect the population. 

Promotes integration and coordinated response, 
maximizing resources and minimizes duplication.  

ICE-
8C 

The Miami-Dade County Department of Regulatory and Economic Resources 
and the Office of Emergency Management shall facilitate the coordination of 
emergency planning issues by increasing interaction 

The Whole Community Infrastructure Planner/LMS Chair 
is working more closely with RER in relation to integration 
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Policy  Notation  
of the CDMP into the LMS and the Adaptation Action 
Areas.  

 
ICE-
8D 

Encourage local, regional, State and federal agencies and organizations to work 
together in evaluating the existing criteria for designating places for shelter and 
reaching consensus. Such criteria should include but not be limited to: locations 
of shelter; structural integrity of shelter; space provided per person; and 
availability of essential provisions. 

Area for consideration: Identification of potential shelter 
locations, if not for hurricanes, for other local disasters that 
may require temporary sheltering. This has been 
announced in a municipal quarterly meeting by the Human 
Services EM Coordinator 

 
ICE-
8E 

Promote the coordination by federal, State, regional and local agencies of a 
public information and awareness program concerning various types of hazards 
and appropriate response. 

Area for consideration: Development of a PPI (Activity 
330) for the CRS program and integration of annual 
events that OEM participates in.  

 
.  
Capital Improvement Element  
 
GOAL  
MIAMI-DADE COUNTY SHALL PLAN FOR AND MANAGE IN A FISCALLY PRUDENT MANNER, ITS FACILITIES AND INFRASTRUCTURE IN 
ORDER TO ADEQUATELY SERVE CURRENT AND NEW RESIDENTS WHILE EFFICIENTLY USING AND MAINTAINING EXISTING PUBLIC 
INVESTMENTS, AND MAKING TIMELY PROVISION OF REQUIRED NEW CAPITAL INVESTMENT. 
 
Objective CIE-2  
Development in coastal high hazard areas will be retained at permitted levels, as of July 1, 1989.  
Policies  

Policy  Notation  
CIE-
2A. 

Public funds will not be used to subsidize increased overall density or intensity of 
urban development in coastal high hazard areas. However, public beach, 
shoreline access, resource restoration, port facilities or similar projects may be 
constructed. 

Mitigation through density control.  

CIE-
2B. 

Replacement of infrastructure in coastal high hazard areas will be at or below 
existing service capacity except where such replacement will improve hurricane 
evacuation time, mitigate storm damage, or meet regulatory requirements. 

Area for consideration: review the CHHA in relation to the 
new storm surge planning zones. Incorporate future risk of 
climate change impacts  
 
RER: Will be addressed in future update and other related 
policies. 

CIE-
2C. 

The Coastal High Hazard Area (CHHA) is defined as areas seaward of the 
elevation of the category 1 storm surge line, as established by a Sea, Lake and 
Overland Surges from Hurricanes (SLOSH) computerized storm surge model. 

Area for consideration: review the CHHA in relation to the 
new storm surge planning zones. 
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Objective CIE-3  
CDMP land use decisions will be made in the context of available fiscal resources such that scheduling and providing capital facilities for new 
development will not degrade adopted service levels.  
Policies  
 

Policy  Notation  
CIE-
3A. 

The capital facilities and infrastructure implications of land use and development 
plans and implementation will be analyzed and set forth with attention to the 
following:  
1. Safety improvements and elimination of hazard. 
 

Promotes mitigation opportunities. 

 
Objective CIE-5  
Development approvals will strictly adhere to all adopted growth management and land development regulations and will include specific 
reference to the means by which public facilities and infrastructure will be provided.  
 

Policy  Notation  
CIE-
5A.  
 

It is intended that previously approved development be properly served prior to 
new development approvals under the provisions of this Plan. First priority will 
be to serve the area within the Urban Infill Area and Transportation Concurrency 
Exception Areas. Second priority shall be given to serve the area between the 
Urban Infill Area and the Urban Development Boundary. And third priority for 
investments for services and facilities shall support the staged development of 
the Urban Expansion Area (UEA). Urban services and facilities which support or 
encourage urban development in Agriculture and Open Land areas shall be 
avoided, except for those improvements necessary to protect public health and 
safety and which service highly localized needs. Areas designated 
Environmental Protection shall be particularly avoided 

Area for consideration: Analyze future risk with climate 
change impacts and design storm maps that show 
potential flooding implications in relation to future 
development plans.  
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Community Health and Design 
 
 
 GOAL  
TO DEVELOP SUSTAINABLE COMMUNITIES THROUGH DESIGN AND FOOD ACCESS POLICIES THAT IMPROVE THE HEALTH OF 
RESIDENTS BY INCREASING PHYSICAL ACTIVITY, ASSURING SAFETY, PROVIDING A NUTRITIONAL FOOD ENVIRONMENT AND 
PROTECTING NATURAL SYSTEMS. 
 

Policy  Notation  
CHD-
5A 

The County shall investigate onsite stormwater management alternatives, such 
as bio-swales and green roofs, which reuse stormwater and reduce the rate of 
runoff from impervious surfaces. 

Area for consideration: Development of onsite stormwater 
management for residents.  Can residents in areas with no 
stormwater drains proactively do something to help reduce 
their flood risk and their flood insurance costs. 
 
RER: May need coordination with PWWM, DERM on this. 

CHD-
5B 

Enhance street cross section design standards to incorporate planting strips for 
both stormwater percolation and tree planting to provide shade. 

Promotes flood mitigation.  
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Miami –Dade Emergency Management Recovery Plan 
 
The Miami-Dade County Office of Emergency Management in 2013 revised the Recovery Plan.  The 
new plan mirrors the National Disaster Recovery Framework.  This plan provides an operational 
overview and organizational framework that will be implemented during all phases of the disaster 
recovery process. It details a coordinated roadmap for recovery operations, identifies the operational 
concepts, and provides an overview of organizational structures, which will bridge the gap between the 
Comprehensive Emergency Management Plan (CEMP) and the Post-Disaster Redevelopment Plan 
(PDRP) if necessary. The Recovery Plan addresses policies that promote an expedited, all-hazards 
disaster recovery process among all stakeholders including public sector agencies and organizations; 
non-profit and faith-based organizations; municipal jurisdiction and independent districts including 
water control districts, fire districts, and school districts.  
 
As part of this plan 12 Recovery Support Function (RSF) annexes have been created.  These 
annexes include:  

 RSF Economic 
 RSF Environment 
 RSF Finance 
 RSF Health 
 RSF Housing 
 RSF Infrastructure 
 RSF Intergovernmental 
 RSF Land Use 
 RSF Mitigation/LMS 
 RSF Public Information/Outreach 
 RSF Social Services 
 RSF Transportation 

 
The RSFs are groups of agencies and organizations that share similar responsibilities into an RSF.  
During the recovery phase these agencies and organizations will work together to accomplish the 
missions assigned to their RSF.  The RSF Mitigation Annex will initiate and encourage meaningful 
actions to reduce or eliminate the long-term risk to human life and property from natural hazards 
throughout the post-disaster recovery and reconstruction process. 
 
During the recovery phase this RSF will serve as the bridge between the Local Mitigation Strategy 
Working Group and the other RSFs.  They will be responsible for working in partnership with the RSFs 
to incorporate mitigation into any recovery efforts, this can include: 

 Redevelopment of coastal areas that experienced flooding 
 Seeking and procuring alternate funding streams for rebuilding efforts 
 Incorporating mitigation best-practices in new housing developments 
 Educating the public on mitigation steps they should take at their homes and businesses 

 
As of September 2014 ongoing meetings are being held with the RSF agencies to further develop the 
strategies.  The RSF Infrastructure group, with participation from the LMS Coordinator will recommend 
incorporation of the Adaptation Action Area language to help identify areas where redevelop may need 
to be reconsidered or limited.  
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Miami-Dade 2035 Long Range Transportation Plan (LRTP)  
 
 
The Miami-Dade 2035 Long Range Transportation Plan (LRTP), is adopted to guide transportation investment 
in the County for the next 25 years. The Metropolitan Planning Organization Governing Board just adopted the 
2040 LRTP on October 23, 2014 after the review of the 2035 Plan had been completed.  
 
The LRTP includes improvements for roadways, transit, bicycle and pedestrian facilities, greenways and trails. 
It contains a “Cost-Feasible Plan” that categorizes projects into priority groupings based upon future funding 
availability. Priority I contains those projects scheduled to be funded through by 2014; Priority II contains projects 
scheduled to be funded between 2015 and 2020, Priority III contains projects scheduled to be funded between 
2021 and 2025; and Priority IV contains projects scheduled to be funded between 2026 and 2035. It should be 
pointed out the Comprehensive Development Master Plan (CDMP) has a planning horizon year of 2030 which 
does not coincide with the planning horizon of the Priority IV projects in the “Cost-Feasible Plan.” The “Cost-
Feasible Plan” will continually adjust the costs associated with the funding availability for the Priority IV projects 
as the horizon year advances. 
This plan may be found at http://miamidade2035transportationplan.com/LRTPadoption.htm 
 
This plan was written in 2009, before the establishment of the Regional Climate Change Compact (“Compact”).  
This plan addresses climate change from the perspective of greenhouse gas emission reduction but does not 
seem to incorporate consideration for elevation of projects in relation to potential impacts from sea level rise, 
hopefully that will be a future consideration as identified in the CDMP TE-1H.    
 
Goal 3, Objective 3.1 “Enhance the capacity of evacuation corridors”.  Linkage to the latest evacuation studies 
and SLOSH models is critical as areas for potential evacuation have increased significantly with the new Storm 
Surge Planning Zones identified in 2013.  Area for consideration: ensure that the total lane miles is recalculated 
given the expanded zones.  
 
Goal 5, Objective 5.5 “Promote transportation improvements that are consistent with adopted comprehensive 
development master plans”.  As is stated above the plans are developed on a different cycle.  Area for 
consideration: Promote and hold meetings that bring various planning agencies together including emergency 
management for issues regarding risk and vulnerability, evacuation and mitigation. Linkage to CDMP LU-3F for 
new projects to be analyzed through a Development Impact Tool. Also linkage to the Compact RR-4. 
 
Goal 7: “Optimize Sound Investment Strategies for System Improvement and Management/Operation.”   Area 
for consideration: Assessment of future risk to build to an identified standard to reduce future losses or the need 
to replace or retrofit before the end of the lifespan of the project.  
 
Goal 8, Objective 8.3: “Identify and reserve corridors and right-of-way (on roadways, railways and waterways) 
for future transportation facilities and services”  Area for consideration: In alignment with TC-6D design in a way 
to prevent and control soil erosion, minimize storm runoff and minimize exposure and risk of climate change 
impacts such as increased flood conditions.  Also linkage to CDMP LU-1H as possible sites for greenbelts.  
 
Mitigation measures to address development to a higher standard of future risk will undoubtedly require greater 
financial resources and support and in conjunction with the Compact (PP-11), identification of additional funding 
sources will be needed.  
 
Under the safety section there were three bridges that were identified for replacement or repair but no discussion 
if the modifications/replacement are taking into consideration future impacts of climate change and sea level 
rise.   Area for consideration: Linkage to the CDMP TC-7E to promote coordination with all relevant transportation 
agencies to address climate change impacts.  
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Florida Administrative Code 73C-40.0256 
 
This rule establishes how the Department of Community Affairs will evaluate the impacts of proposed 
development on hurricane preparedness in the review of applications for a binding letter of 
interpretation of development of regional impact (DRI) status, in the review of the proposed DRO 
development agreements, in the review of conditions in DRI development orders, and in the review of 
applications for development approval (ADA).  
 
RER: This is applicable only to DRIs, which are not as many and as regular as applications to amend 
the CMDP. See previous comment under CM-8A. 
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Area for consideration:  Does this rule take into account updated evacuation studies that change the areas designated for evacuation 
which thereby also impact the CHHA and HVZ areas? Does this FAC take into account future impacts of climate change and sea level 
rise?   
 
  Notation  
(2) (c) “High hazard hurricane evacuation area” means the areas identified in the most current 

regional hurricane evacuation study as requiring evacuation during a category one 
hurricane event. 
 

Area for consideration:  The SFRPC prepares the study but 
the determination for evacuation zones is done by the local 
office of emergency management.  OEM utilized 18” and 
higher as the threshold for evacuation and in a review of the 
SLOSH data provided from the latest evacuation study 
showed more surge in the southern portions of Miami-Dade 
County than had been previously mapped for evacuation 
zones, where the northern portion of the county was in the 
A zone previously. There needs to be a clarification in the 
verbiage of the FAC as to whether the determination is 
based on the data of the SLOSH or the local emergency 
management agency for evacuation areas. 

(2) (f) “Hurricane vulnerability zone” means the areas delineated by a regional hurricane 
evacuation study as requiring evacuation in the event of a 100-year or category three 
hurricane event. 

Area for consideration:  Same point as above in that the 
evacuation zones are set by local emergency managers 
and not based solely on the data received in the regional 
hurricane evacuation study. 

(2) (n) “Regional hurricane evacuation study” or “regional hurricane evacuation plan” means the 
studies produced by the Department, the state’s regional planning councils, the U. S. Army 
Corps of Engineers, or the Federal Emergency Management Agency, which detail regional 
hurricane evacuation clearance times and public hurricane shelter availability according 
to various simulated regional hurricane events. The following studies are incorporated by 
reference: 

2. South Florida Regional Hurricane Evacuation Study, 1996, South Florida Regional 
Planning Council; 
 

Area for consideration:  This does not reflect the current 
dates of the 2009 evacuation study which provide a 
significant change in the footprint for potential surge in the 
SLOSH model  

(2) (q) “Vertical evacuation” means the preplanned use of predetermined structures located in 
the hurricane vulnerability zone as hurricane shelters, and the onsite or inplace sheltering 
of residents in single or multi-family structures which are elevated above the predicted 
flood levels anticipated within the hurricane vulnerability zone. 
 

Area for consideration:  The onsite and in-place sheltering 
could be incorporated into the CDMP LU-3D.  

(5) (a) 
3. 

Provision of onsite shelter where the proposed shelter would be located outside of the 
identified hurricane vulnerability zone and the project includes a community center or other 
facility suitable for use as hurricane shelter and provides, at a minimum, shelter space 
available and equal to the proposed development’s anticipated hurricane shelter space 
demand. Examples of community facilities include, but would not be limited to, clubhouses 
and recreation centers. All community facilities that are to be used as hurricane shelters 

Area for consideration: Incorporation into CDMP LU 
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under this mitigation option must be equipped with appropriate items as identified in 
subsection (2) above, and must be approved by local emergency management officials. 
 

(5) (a) 
5.(b) 1. 

Provision for the establishment and maintenance of a public information program within 
an existing homeowners association for the purpose of educating the development’s 
residents regarding the potential hurricane threat; the need for timely evacuation in the 
event of an impending hurricane; the availability and location of hurricane shelters; and 
the identification of steps to minimize property damage and to protect human life. In order 
to use this mitigation option, the developer must develop a continuing hurricane 
awareness program and a hurricane evacuation plan. The hurricane evacuation plan shall 
address and include, at a minimum, the following items: operational procedures for the 
warning and notification of all residents and visitors prior to and during a hurricane watch 
and warning period; a public awareness program which addresses vulnerability, hurricane 
evacuation, hurricane shelter alternatives including hotels, friends and public hurricane 
shelter locations, and other protective actions which may be specific to the development; 
identification of who is responsible for implementing the plan; and other items as deemed 
appropriate. Where hurricane shelter space is being made available by the developer, it 
shall be addressed in the plan and shelter managers identified, and specific 
responsibilities established. Where the proposed development will include a private 
security force, the plan shall identify how the force will be integrated with the local sheriff’s 
personnel or other responsible agencies during an impending hurricane event in order to 
assist in the notification, warning, and evacuation of the development’s residents. The plan 
shall be developed in coordination with local emergency management officials. In order to 
use this mitigation option, the final plan must be found sufficient by the reviewing agencies 
and must address the recommendations provided by the reviewing agencies. 
 

Area for consideration:   
 Not sure how this is being enforced or monitored.   
 This could also include flood issues in areas where 

flooding is a problem and assist with the community 
outreach component of the CRS – Activity 330. 

(5) (a) 
5.(b) 2. 

Provision for the elevation of all roads within the proposed development above the 
anticipated category three hurricane flood levels when these roadways are anticipated to 
flood during the category three hurricane event, therefore making evacuation impossible. 
This provision could also include the requirement of special drainage treatment for low-
lying flood prone roads, elevation of roads leading to hurricane shelters which would be 
utilized by the development’s residents, or elevation of off-site roads which are low-lying 
and flood prone and which would serve as the only evacuation route for the development’s 
residents during a hurricane event. 
 

Area for consideration: Does this take into account future 
impacts of climate change and sea level rise?   
 
As the flood maps change and drainage challenges evolve 
is there a method to assess this locally?  Can this tie into 
CDMP CON-5H 

(5) (a) 
5.(b) 4. 

Provision of funds to be used for the purpose of procuring communications equipment 
which would upgrade the existing warning and notification capability of local emergency 
management officials. In order to use this mitigation option, the developer must provide 
reasonable assurance from local emergency management officials regarding the 
provision’s ability to reduce the development’s hurricane evacuation impacts. 
 

Area for consideration:  How is this being done?   
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Appendix I:  Risk Assessment and Hazard Profile  
This Appendix include a table to depict hazard vulnerabilities by municipality and is 
followed by the Miami-Dade County Threat and Hazard Identification Risk 
Assessment (THIRA).  The THIRA is a standalone document that is referenced by all 
emergency management plans including the Comprehensive Emergency 
Management Plan and LMS to identify threats and hazards.  
Hazard Vulnerabilities by Municipality for Miami-Dade County 

Jurisdiction Wind Flood 
Excess 
Temperatures 

Agriculture Drought Wildfires 

Aventura Yes Yes Yes Yes Yes No 

Bal Harbour Yes Yes Yes Yes Yes No 

Bay Harbor 
Islands 

Yes No Yes Yes Yes No 

Biscayne Park Yes Yes Yes Yes Yes No 

Coral Gables Yes Yes Yes Yes Yes No 

Cutler Bay Yes Yes Yes Yes Yes No 

Doral Yes Yes Yes Yes Yes Yes 

El Portal Yes Yes Yes Yes Yes No 

Florida City Yes Yes Yes Yes Yes Yes 

Golden Beach Yes Yes Yes Yes Yes No 

Hialeah Yes Yes Yes Yes Yes Yes 

Hialeah Gardens Yes Yes Yes Yes Yes No 

Homestead Yes Yes Yes Yes Yes Yes 

Indian Creek 
Village 

Yes No Yes Yes Yes No 

Key Biscayne Yes Yes Yes Yes Yes No 

Medley Yes Yes Yes Yes Yes Yes 

Miami Yes Yes Yes Yes Yes No 

Miami Beach Yes Yes Yes Yes Yes No 

Miami Gardens Yes Yes Yes Yes Yes No 

Miami Lakes Yes Yes Yes Yes Yes No 

Miami Shores Yes Yes Yes Yes Yes No 

Miami Springs Yes Yes Yes Yes Yes No 

North Bay Village Yes No Yes Yes Yes No 

North Miami Yes Yes Yes Yes Yes No 

North Miami 
Beach 

Yes Yes Yes Yes Yes No 

Opa-locka Yes Yes Yes Yes Yes No 

Palmetto Bay Yes Yes Yes Yes Yes No 

Pinecrest Yes Yes Yes Yes Yes No 
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South Miami Yes Yes Yes Yes Yes No 

Sunny Isles Beach Yes Yes Yes Yes Yes No 

Surfside Yes Yes Yes Yes Yes No 

Sweetwater Yes Yes Yes Yes Yes No 

Virginia Gardens Yes Yes Yes Yes Yes No 

West Miami Yes Yes Yes Yes Yes No 

Unincorporated  Yes Yes Yes Yes Yes Yes 
 
Notes:  All jurisdictions within the County are susceptible to agricultural hazards since 
their impact is not limited to crops but also, landscape plants.  The most impact, 
however, is felt in the City of Homestead, the base of agriculture within the county. 
 
This following an excerpt from the Miami-Dade County THIRA published in 2011.  
Climate change and Sea Level Rise considerations were incorporated in July 2014.  
 
  



 
 
 

  

Miami-Dade County, Florida 

 

THREAT AND HAZARD 

IDENTIFICATION & RISK 

ASSESSMENT 

 

Delivering Excellence Every Day 

Miami-Dade County  
Office of Emergency 
Management 
9300 NW 41st Street 
Miami, FL 33178-2414 
(305) 468-5400 
www.miamidade.gov/oem 
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 Tsunami 
 Wildland Fire 
 Severe Winter Weather (i.e. Winter Storm/Ice Storm) 
 Extreme Cold/Freeze 
 Volcano (i.e. Ash, Dust) 
 Earthquake 
 Space (i.e. Meteorites, Solar Flares) 

 
TECHNOLOGICAL HAZARDS 

 Hazardous Materials Release 
 Dam Failure/Levee/Dike 
 Structural Fires 
 Transportation Incident (i.e. Highway and/or Rail Incident) 
 Contaminated Water Incident 
 Electric Utility Failure 
 Mass Migration 

 
CRIME/TERRORISM HAZARDS 

 Terrorism 
 Bomb Threat Incident 
 Civil Disobedience/Civil Unrest 
 Cyber-Security Incident 

 
PUBLIC HEALTH HAZARDS 

 Animal and Plant Disease Outbreak 
 Food Borne Illness Incident 
 Meningitis 
 Plague 
 Anthrax 
 Pandemic/Epidemic 
 Water Contamination 
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NATURAL	HAZARDS	
Human populations have been subject to natural hazards for their entire history.  Pestilence, plague, 
drought, floods, severe storms have all taken their toll through the ages.  Natural hazards are indeed 
natural but their reality is that they threaten life, property, and economic stability.  The impacts of natural 
hazards are sometimes predictable.  The impact of floods, for example, the extent, the area subject to 
flooding, and the expected dollar damage have been predicted through flood hazard mapping and 
computer damage models.  However, the impacts of other events are arbitrary and dependent upon a 
variety of interrelated and compounding factors that increases a community's vulnerability.  
 
This section will discuss the natural hazards that could impact Miami-Dade County.  The following natural 
hazards were included in this assessment: 
 

 Drought 
 Extreme Cold/Freeze 
 Extreme Heat 
 Flooding (Inland and Coastal) 
 Hailstorms 
 Heavy Rain 
 Hurricane & Tropical Storm 
 Lightning 
 Severe Winter Weather (i.e. Winter Storm/Ice Storm) 
 Sinkholes/Erosion 
 Space (i.e. Meteorites, Solar Flares) 
 Tornado 
 Tsunami 
 Volcano (i.e. Ash, Dust) 
 Windstorms 
 Wildland Fire 
 Earthquake 

 
 
  	



Miami-Dade County THIRA 

2011  Page 205 of 364 
 

DROUGHT	
 
OVERVIEW/INTRODUCTION 
A drought is characterized as an extended period of time or condition with persistent dry weather conditions 
within a geographic area that typically has rain fall within the region. A drought can however be defined in 
several different ways depending on the profile. 
 
Droughts can occur in all geographical regions but the type of drought varies significantly from each 
region.  A meteorological drought refers to the normal level of precipitation has a significant measurable 
drop.  An agricultural drought refers to the level of soil moisture drops below the suitable range for 
agricultural growth. A hydrological drought refers to when the surface water and underground water supply 
falls below normal.  A socioeconomic drought refers to when water shortages seriously interferes with 
human activity. Whit might be a defined as a drought in one region may not be in another because of the 
geographical changes. 
 
The severity of the drought depends upon the degree of moisture deficiency, the duration, and the size of 
the affected area. Droughts can last weeks, months or years and they occur frequently in the United States 
(US). The US has undergone severe drought conditions multiple times. The 1930’s “Dust Bowl” drought 
affected 70% of the US and devastated the Great Plains states for approximately 7 years with dust storms 
that destroyed numerous crops and farms. In the 1950’s, a five-year drought reduced crop yields by 50% in 
the southern Great Plains and multiple counties throughout the area were declared federal disaster areas. 
The 1987-1989 drought which affected 36% of the country, was one of the most expensive natural 
disasters in U.S. history – “combining the losses in energy, water, ecosystems and agriculture, the total 
cost of the three-year drought was estimated at $39 billion”. The 1988 drought resulted in a drawdown of 
the Mississippi River that resulted in barge traffic having to be stopped. 
 
Palmer Drought Index  
The Palmer Index, developed by Wayne Palmer in the 1960s, uses temperature and rainfall information to 
formulate dryness. It has become the semi-official drought index. The index is effective in determining long 
term drought conditions of several months.  The index sets normal conditions at 0 with drought conditions 
in negative values. The index can also be reversed showing the excess of precipitation where the normal 
conditions at 0 and positive values for amount of rainfall. The advantage of the Palmer Index is that it is 
standardized to local climate, so it can be applied to any part of the country to demonstrate relative drought 
or rainfall conditions. 
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lead to financial hardships for farmers and "increased prices for food and timber, unemployment, reduced 
tax revenues because of reduced expenditures, increased crime, foreclosures on bank loans to farmers 
and businesses, migration, and disaster relief programs." 
 
In addition to the impacts of a drought on farming and agriculture, a drought can be related to other 
hazards. Droughts can be complicated by extreme temperatures because high temperatures increase the 
amount of evapotranspiration that occurs in plants. Increased evapotranspiration results in higher water 
loss rates and increases plant damage. The probability of landscape plants loss and extreme crop losses 
can be increased during a drought if high temperatures are also experienced. 
 
Dead and dry vegetation caused by droughts also provide ample fuel for wildfires Heavy accumulation of 
fuels, lack of strategic management programs, and inadequate fire-fighting infrastructure has further 
complicated Miami-Dade risk to wildland-urban interface fires. Drought-related wildfires should be 
monitored closely by Miami-Dade to ensure the protection of commercial, industrial, agricultural, and 
residential regions. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index Rating   Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  38% Score  38% Score 0% Score 70% Score  70% Score  82% 

  
Summary of Drought Events 
Subject Local Data 
Number of Hazard Events Since 1950 2 
Number of Hazard Events in Past 5 Years 2 
Number of Catastrophic Events N/A 
Number of Injuries Since 1950 0 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 0 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 0 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 0 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

Source: NCDC 
 
HAZARD IMPACT ANALYSIS 



Miami-Dade County THIRA 

2011  Page 208 of 364 
 

Losses from droughts are typically underestimated and inaccurate. Indirect losses from impacts such as 
farm foreclosures are not often accounted, and direct crop or livestock losses are typically difficult to 
evaluate due to fluctuations in the commodity markets. It is estimated that the economic loss to the farming 
and ranching communities due to drought exceed $6 billion. 
 
Florida droughts can negatively impact lives, the environment and the economy. In 2000, the University of 
Florida’s Institute of Food and Agricultural Sciences (IFAS) conducted a phone survey of businesses and 
households in Broward and Hillsborough counties to assess the droughts impact. The study estimates that 
the nursery and landscaping industries lost $245 million in sales during the drought. Similarly, horticulture 
industry sales were negative in all Water Management Districts and the South West Florida Water 
Management District estimated to have lost $155 million during the drought. 
  

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 15% Score 39% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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EXTREME	COLD/FREEZE	
 
OVERVIEW/INTRODUCTION 
Extreme cold consists of long periods of below freezing temperatures that sometimes accompany a winter 
storm. Extreme cold is relative to temperatures in the area in question, therefore, a universal temperature 
defining extreme cold is not available. However, a significant drop in temperature causing a threat to the 
safety of the public can be defined as extreme cold. Extreme cold is often correlated with the arrival of a 
cold front. A cold front is a weather system that moves into a region and replaces existing warmer air with 
cold air. Since cold air is denser than warm air, a cold front will push cold air under warm air causing warm 
air to rise higher in the atmosphere and subsequently cool. This often produces cloud cover or precipitation. 
This weather pattern can remain in a region for a few hours or sometimes as long as a couple of weeks. 
Cold air will eventually be pushed out by another weather front. 
 
Extreme cold weather is a particularly dangerous hazard for at risk populations. These populations include 
those who have a difficult time keeping warm or finding a heat source during an extreme cold event. The 
homeless are particularly at risk as are socio-economically disadvantaged groups who may not have 
adequate heating. Age groups such as the elderly and infants have limited physiological capability to keep 
warm. Body warming mechanisms such as "goose bumps" and shivering are restricted in these groups. 
Outdoor animals and pets are also at risk of extreme cold temperatures. 
 
Extreme cold is responsible for indoor hazards as well as outdoor hazards. Pipes carrying water to 
households often freeze and expand causing pipes to burst. This will cease water intake to households. 
Often water will be contaminated during this process. Inadequately heated or insulated homes may resort 
to heating by kerosene heaters or stoves. These methods of heating are dangerous and contribute to 
carbon monoxide poisoning and household fires. 
 
Frostbite and hypothermia are two of the main concerns during periods of extreme cold. Prolonged 
exposure to the cold can cause frostbite or hypothermia and become life threatening. Frostbite is damage 
to body tissue caused by extreme cold. It occurs when the extremities become excessively cold. Frostbite 
can occur fast (sometimes within minutes) depending on the temperature and wind-chill. As the body cools, 
blood flow to nerve endings and extremities will decrease causing a loss of feeling and a white or pale 
appearance. Initial symptoms will occur in the fingers, toes, ear lobes and nose at first then progress to 
other parts of the body. Hypothermia is an often deadly phenomenon brought on when the body 
temperature drops to less than 95°F. It can also cause permanent bodily damage to the liver, kidneys and 
pancreas. Symptoms of hypothermia include uncontrolled shivering, disorientation, loss of memory, slurred 
speech and exhaustion. Frostbite and hypothermia are both exacerbated by wind chills. Wind chill indexes 
convey the effects of wind on individuals during cold weather. It causes objects, including the human the 
body, to cool to the actual temperature at a faster rate; it does not necessarily cool the body to the wind 
chill temperature. In fact, wind chills will not cause an object’s temperature to be lower than the baseline 
temperature outside. Wind chills work by blowing away heat generated by the body, which causes the body 
temperature to go down. The stronger the wind gusts, the greater the effect. 
 
Extreme cold temperatures are seasonal in nature and can occur any time from early fall to mid spring. 
Since extreme cold is defined by colder than normal temperatures for an extended period of time, it does 
not necessarily require sub zero temperatures and can occur in relatively tepid weather. Extreme cold is 
associated with the passage of cold fronts. Cold fronts are systems originating in normally colder regions. 
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They move quickly into a region at about 15 to 50 kilometers per hour in a southeast to east direction. Cold 
fronts can remain in an area for periods of time ranging from just a few hours to a couple of weeks. The 
front will vacate when it is replaced by another weather system. The frequency of extreme cold is 
dependent on weather patterns within a particular region. Weather patterns are affected by many variables 
including ocean currents, jet streams, volcanic activity, and man’s footprint on the environment. Extreme 
cold weather is correlated to weather systems that have cold air behind them and can occur several times a 
season. The magnitude of the cold weather is also affected by many variables including where the cold air 
weather system originates and whether another system forms that will push the existing system out. 
 
The National Weather Service posts wind-chill advisories and warnings for communities based on the 
winter temperatures. Wind chill advisories and warnings are set locally and based on typical and expected 
temperatures for the region. Periods of extreme cold or high winds may necessitate the declaration of wind 
chill advisories and warnings. A wind chill warning is the more serious of the two declarations. The NWS 
maintains a wind chill index to illustrate the affects of different speeds of wind. The table is provided below. 
 
Temperature 

Wind 

Calm 40 35 30 25 20 15 10 5 0 -5 -10 -15 -20 -25 -30 -35 -40 -45 

5 36 31 25 19 13 7 1 -5 -11 -16 -22 -28 -34 -40 -46 -52 -57 -63 

10 34 27 21 15 9 3 -4 -10 -16 -22 -28 -35 -41 -47 -53 -59 -66 -72 

15 32 25 19 13 6 0 -7 -13 -19 -26 -32 -39 -45 -51 -58 -64 -71 -77 

20 30 24 17 11 4 -2 -9 -15 -22 -29 -35 -42 -48 -55 -61 -68 -74 -81 

25 29 23 16 9 3 -4 -11 -17 -24 -31 -37 -44 -51 -58 -64 -71 -78 -84 

30 28 22 15 8 1 -5 -12 -19 -26 -33 -39 -46 -53 -60 -67 -73 -80 -87 

35 28 21 14 7 0 -7 -14 -21 -27 -34 -41 -48 -55 -62 -69 -76 -82 -89 

40 27 20 13 6 -1 -8 -15 -22 -29 -36 -43 -50 -57 -64 -71 -78 -84 -91 

45 26 19 12 5 -2 -9 -16 -23 -30 -37 -44 -51 -58 -65 -72 -79 -86 -93 

50 26 19 12 4 -3 -10 -17 -24 -31 -38 -45 -52 -60 -67 -74 -81 -88 -95 

55 25 18 11 4 -3 -11 -18 -25 -32 -39 -46 -54 -61 -68 -75 -82 -89 -97 

60 25 17 10 3 -4 -11 -19 -26 -33 -40 -48 -55 -62 -69 -76 -84 -91 -98 

  

Frostbite 
Times 

30 
Mins 10 Mins 5 Mins 

Wind chill is calculated by: Windchill (ºF) = 35.74 0.6215T - 35.75(V^0.16) 0.4275T(V^0.16)  Where: 
T = Air Temperature (F), V = Wind Speed (mph), ^ = raised to a power (exponential) 

 
PROFILE OF EXTREME COLD/FREEZE IN MIAMI-DADE 
Extreme cold is a common hazard faced by jurisdictions in a higher latitudinal position in the northern 
hemisphere. Temperature changes and extreme cold can be somewhat mitigated by large bodies of water, 
as water takes longer to cool and warm than land. However, even though water will stabilize temperatures, 
changes in air pressure associated with water contribute to winds in the area. 
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Extreme cold conditions in Florida are considered to be slightly above freezing. Extreme cold can also 
damage crops and livestock that are unaccustomed to such events or if such events are not typical of the 
growing season. In addition, extreme cold can cause ice road hazards. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index Rating   Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  17% Score  15% Score 0% Score 10% Score  67% Score  82% 

 
  

Summary of Extreme Cold/Freeze Events 
Subject Local Data 
Number of Hazard Events Since 1950 9 
Number of Hazard Events in Past 5 Years 1 
Number of Catastrophic Events   
Number of Injuries Since 1950 1 
Number of Injuries in Past 5 Years 1 
Number of Fatalities Since 1950 1 
Number of Fatalities in Past 5 Years 1 
Total Property Damage Since 1950 0 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 360.930 M 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

Source: NCDC 
 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 15% Score 34% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 64% 
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Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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EXTREME	HEAT	
OVERVIEW/INTRODUCTION 
Extreme heat is defined as temperatures that are approximately 10 degrees or more above the average 
high temperature for a given region lasting a prolonged period of time, usually several weeks. Extreme heat 
occurs when a layer of high atmospheric pressure descends over a geographical area. High pressure 
causes the air normally located high in our atmosphere to descend, compress, and increase in 
temperature. This leads to hazy, humid, and muggy air. High pressure systems can reside in an area for 
weeks as they are resistant to being moved by other weather systems. In addition, high pressure inhibits 
wind and clouds which normally mitigates the effects of the sun. 
 
Every year, most municipalities experience periods in which the air temperature and humidity creates 
conditions that could potentially harm human health. Urban areas in particular experience a “heat island” 
effect. Urban heat island is when an urban area experiences warmer temperatures than its surrounding 
rural areas. This is caused by large amounts of concrete absorbing heat from the sun during the day. The 
heat releases at night keeping temperatures high and allowing little time for cooling. This can lead to 
increased energy demands and stress at-risk populations, especially those without access to air 
conditioning. 
 
Although extreme heat conditions may not be as notable as other hazards, its consequences can still be 
devastating. Between 1992 and 2001, deaths from extreme heat in the United States numbered 2,190, 
compared to 880 deaths from floods and 150 from hurricanes. The average annual number of fatalities 
directly attributed to extreme heat in the United States is approximately 400. 
 
Extreme heat is typically seasonal in nature with heat waves occurring in the summer months. However, 
heat waves are associated with high pressure systems and can occur in late spring and early fall as well. 
For regions in southern latitudes, extreme heat events can occur any time of the year. High pressure 
systems associated with heat waves can move into an area within a matter of days. These systems are 
resistant to being moved by other systems and can affect a region for days, weeks, or months. The 
frequency of extreme heat is dependent on weather patterns within a particular region. Weather patterns 
are affected by many variables including ocean currents, jet streams, and man’s footprint on the 
environment. Extreme heat is correlated to high-pressure weather systems and can occur several times a 
season. The magnitude of the hot weather is also affected by many variables including where the system 
originates, strength and size of the system, the relative humidity and precipitation in the area, and whether 
another system forms that will push the existing system out. 
 
Heat Index 
Heat index is created by the National Weather Service. It is the apparent temperature (i.e. the temperature 
the human body generally feels) when the air temperature is combined with the relative humidity. The heat 
index is generally used to determine the effects the temperature and humidity can have on the population. 
Heat index values are reduced by shady, light wind conditions. Full sunshine conditions can increase heat 
index values by up to 15 degrees. 
 
Temperature 

Relative 
Humidity 

  80 82 84 86 88 90 92 94 96 98 100 102 104 106 108 110   
40 80 81 83 85 88 91 94 97 101 105 109 109 119 124 130 136   
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45 80 82 84 87 89 93 96 100 104 109 114 114 124 130 137   
  

50 81 83 85 88 91 95 99 103 108 113 118 118 131 137     
  

55 81 84 86 89 93 97 101 106 112 117 124 124 137         
60 82 84 88 91 95 100 105 110 116 123 129 129         

  
65 82 85 89 93 98 103 108 114 121 126 130           

  
70 83 86 90 95 100 105 112 119 126 134             

  
75 84 88 92 97 103 109 116 124 132               

  
80 84 89 94 100 106 113 121 129                 

  
85 85 90 96 102 110 117 126 135                   
90 86 91 98 105 113 122 131                   

  
95 86 93 100 108 117 127                     

  
100 87 95 103 112 121 132                     

  
Likelihood of Heat Disorders with Prolonged Exposure or Strenuous Activity 

 
Caution Extreme Caution Danger Extreme Danger 

  
  
The National Weather Service provides alerts when conditions are favorable for Extreme Heat. The 
following table provides information on the different alerts for the National Weather Service: 
 
National Weather Service Alert Procedures  

Alert Criteria 

Heat Advisory 
The National Weather Service issues a Heat Advisory within 24 hours of the onset of the 
following conditions: Heat Index of at least 100o F but less than 105o F for any period of 
time, or when nighttime lows are above 80o F for any period of time. 

Excessive 
Heat Watch 

The National Weather Service issues an Excessive Heat Watch within 24 to 48 hours of the 
onset of the following conditions: Heat Index of at least 105o F for more than 3 hours per 
day for 2 consecutive days, or a Heat Index of at least 115o F for any period of time 

Excessive 
Heat Warning 

The National Weather Service issues and Excessive Heat Warning within 24 hours of the 
onset of the following conditions: Heat Index of at least 105o F for more than 3 hours per 
day for 2 consecutive days, or a Heat Index of at least 115o F for any time period. 

 
In the event of extreme heat, the National Weather Service will issue heat advisories based on heat indices 
through media messages. The National Weather Service provides assistance to state and local health 
officials in preparing civil emergency messages in severe heat waves in addition to issuing special weather 
statements such as who are at most risk, safety rules, and the severity of the hazard. The National Weather 
Service will also aid state and local authorities on issuing warnings and survival tips. State and local health 
officials will be responsible to check on vulnerable populations such as the disabled and the elderly. 
Residents will be notified to remain indoors and refrain from strenuous activities. They will also be reminded 
to consume fluids often throughout the day and to stay near air conditioning, fans, and so forth. 
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Exposure to extreme heat can result in various health issues such as sunburn, dehydration, heat cramps, 
heat exhaustion, and heat stroke. The following table lists some common health hazards that correspond to 
a certain range of heat index and how dangerous the conditions may be: 
 
Category Heat Index Health Hazards 

Extreme 
Danger 

130º F- 
Higher 

Heat stroke/ Sunstroke is likely with continued exposure 

Danger 
105º F- 129º 
F 

Sunstroke, muscle cramps, and/or heat exhaustion with prolonged exposure 
and/or physical activity. 

Extreme 
Caution 

90º F- 105º 
F 

Sunstroke, muscle cramps, and/or heat exhaustion with prolonged exposure 
and/or physical activity. 

Caution 80º F- 90º F Fatigue possible with prolonged exposure and/or physical activity. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)   
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score  75% Score  15% Score 20% Score 0% Score  58% Score  82% 

  
Summary of Extreme Heat Events 
Subject Local Data 
Number of Hazard Events Since 1950 5 
Number of Hazard Events in Past 5 Years 1 
Number of Catastrophic Events   
Number of Injuries Since 1950 1 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 1 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 0 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 0 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

Source: NCDC 
 
HAZARD IMPACT ANALYSIS 



Miami-Dade County THIRA 

2011  Page 216 of 364 
 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 41% Score 15% Score 34% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 68% Score 17% Score 64% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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FLOODING	(INLAND	AND	COASTAL)	
 
OVERVIEW/INTRODUCTION 
Flooding especially flash flooding can occur any moment during any time period or season. Elevated river 
levels combined with additional precipitation can cause serious flooding hazards. Flooding can occur very 
rapidly as with flash flooding. A creek only 6 inches deep in mountainous areas can swell to a 10-foot deep 
raging river in less than an hour if a thunderstorm lingers over an area for an extended period of time. Other 
flooding events occur over a longer period and may last days, weeks, or longer. Flooding caused by dam or 
levee breaching is rare but can occur very suddenly. 
 
Flooding is the leading cause of disasters worldwide. Each year, more deaths are caused by flooding than 
any other thunderstorm related hazard. Flooding is a complex hazard because there are several different 
causal factors. During large meteorological storms the term "100-year flood" may be used in an attempt to 
simplify the definition of a flood that statistically has a 1-percent chance of occurring in any given year. 
Likewise, the term "100-year storm" is used to define a rainfall event that statistically has this same 1-
percent chance of occurring. In other words, over the course of 1 million years, these events would be 
expected to occur 10,000 times. But, just because it rained 10 inches in one day last year doesn't mean it 
can't rain 10 inches in one day again this year. 
 
Global statistics show that floods are the most frequently recorded destructive events, accounting for about 
30% of the world’s disasters each year. Flooding is a complicated hazard because there are many different 
factors that contribute to flooding. Also there are several different types of flooding.  Flooding is an 
overflowing of water onto land that is normally dry. It can happen during heavy rains, when ocean waves 
come onshore, when snow melts too fast, or when dams or levees break. Flooding may happen with only a 
few inches of water, or it may happen with several feet of water. Flooding can affect many different 
communities covering several states during a single flooding event. Flooding is a rare hazard that can 
affect all communities and regional areas of the nation. 
 
Flood Categories 

Flood Types 

Category Criteria 

River 
Flooding 

 A river flood occurs when water levels rise in a river due to excessive rain from tropical 
systems making landfall, persistent thunderstorms over the same area for extended periods of 
time, combined rainfall and snow melt, or an ice jam. 

Coastal 
Flooding 

Coastal flooding occurs when a hurricane, tropical storm, or tropical depression produces a 
deadly storm surge that overwhelms coastal areas as it makes landfall. Storm surge is water 
pushed on shore by the force of the winds swirling around the storm. This advancing surge 
combines with the normal tides to create the hurricane storm tide, which can increase the 
average water level 15 feet or more. The greatest natural disaster in the United States, in 
terms of loss of life, was caused by a storm surge and associated coastal flooding from the 
great Galveston, Texas, hurricane of 1900. At least 8,000 people lost their lives. 

Inland 
Flooding 

When tropical cyclones move inland, they are typically accompanied by torrential rain. If the 
decaying storm moves slowly over land, it can produce rainfall amounts of 20 to 40 inches over 
several days. Widespread flash flooding and river flooding can result. In the 1970s, '80s, and 
'90s, inland flooding was responsible for more than half of the deaths associated with tropical 
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cyclones in the United States. 

Flash 
Flooding 

A flash flood is a rapid rise of water along a stream or low-lying urban area. Flash flooding 
occurs within six hours of a significant rain event and is usually caused by intense storms that 
produce heavy rainfall in a short amount of time. Excessive rainfall that causes rivers and 
streams to swell rapidly and overflow their banks is frequently associated with hurricanes and 
tropical storms, large clusters of thunderstorms, supercells, or squall lines. Other types of flash 
floods can occur from dam or levee failures, or a sudden release of water held by an ice jam. 
Heavy rainfall in the mountains can cause downstream canyon flooding. 

   
The National Weather Service provides alerts when conditions are favorable for Flooding. The following 
table provides information on the different alerts for the National Weather Service: 
  
National Weather Service Alerts 

Alert  Criteria 

Flood Watch 

Atmospheric conditions over a large area, varying in size from multiple counties to multiple 
states, support the development of heavy rain and/or thunderstorms that are capable of 
producing flooding. A flood watch implies a longer period of relatively lighter rains, adding up 
to a large amount of rain. Longer-term flooding implies a slower or steadier rise in the water 
levels of creeks, streams and larger rivers. Roads can also become flooded, but it is usually 
more gradual, allowing motorists to monitor conditions more closely. 

Flood 
Warning 

A Flood Warning is issued by the National Weather Service when heavy rain has been 
occurring, and flooding is either occurring or will occur within a specified time, usually within 
60 minutes. 

Flash Flood 
Watch 

Implies a shorter period of heavier rain. Generally, if flooding is expected within six hours of 
the onset of rain, a Flash Flood Watch is most appropriate. Flash flooding by definition 
suggests rapidly rising water, such as a surge of water heading rapidly downstream in a 
creek or small river. It could also be rapidly rising water on roadways, which can cause 
motorists to become stranded in vehicles, or even worse, washed into creeks and small 
rivers due to rapid runoff. 

Flash Flood 
Warning  

Atmospheric conditions over a large area, varying in size from multiple counties to multiple 
states, support the development of heavy rain and/or thunderstorms that are capable of 
producing flash flooding: A Flash Flood Warning is issued by the National Weather Service 
when heavy rain has been occurring, and flash flooding is either occurring or will occur 
within a specified time, usually within 60 minutes. 

Urban and 
Small Stream 
Advisory  

Flooding of small streams, streets and low-lying areas, such as railroad underpasses and 
urban storm drains is occurring. 

 
PROFILE OF FLOODING IN MIAMI-DADE 
The type of flooding that threatens a community is dependent on a variety of factors including terrain, 
geologic conditions, watershed characteristics, natural features, and human interaction.  The characteristics 
of flooding events differ dramatically in a controlled engineered urban community from that of the more 
natural rural environment. Miami-Dade County consists of a diverse makeup of both urban and rural 
regions. 80 percent of Florida residents live along the coast line and are the most susceptible to 
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flooding.  Not only is Miami-Dade County susceptible to the categories of flooding referenced in the table 
above but also in addition to the following: 
 

 Urban flooding is a result of a community's stormwater infrastructure being exceeded by a storm or 
series of storms. An urban drainage system is comprised of altered natural channels and 
engineered ditches, storm sewers, retention ponds, and other facilities constructed to store runoff 
or carry it to a receiving stream or lake. Most stormwater infrastructure systems are designed to 
handle the amount of water expected during a 10-year storm. Larger storms typically overload the 
stormwater system producing shallow flooding. 

 
 Overbank Flooding occurs when downstream channels receive more rain from their watershed 

than it can handle, or a channel is blocked by debris. Excess water overloads the channels and 
flows out onto the floodplain. Flood depths and duration are dependent on the watershed and 
riverine system. Generally, the larger the river, the deeper the flood and the longer the duration of 
the flood.  The State of Florida has a network of over 1,700 rivers and streams, many of which 
begin in the northern portion of the state and travel south toward a larger body of water such as 
Lake Okeechobee. Ranging from a few feet to a couple of miles wide, these freshwater veins are 
the lifelines for many of the state's swamps, marshes, lagoons, and estuaries. These water 
networks transport sediments and nutrients that are essential for wetland habitats and the diverse 
assemblage of native plant and animal species that depend on them. The southern portion of the 
state is comprised of hundreds of small streams, canals, and rivers including the Kissimmee River, 
HillsboroCanal, Fisheating Creek (CaloosahatcheeRiver).  Many of the rivers, streams, and canals 
that flow into Lake Okeechobee are controlled by gates in order to control the water level of the 
lake. When the lake experiences high water levels, these gates are closed – increasing the risk of 
overbank flooding. 

 
 Ponding is very typical throughout South Florida and is attributed to the high groundwater table and 

flat terrain. In flat areas, runoff collects in depressions and cannot drain out, creating a ponding 
effect. Ponding floodwaters do not move or flow away. Floodwaters will remain in the temporary 
ponds until they infiltrate the soil, evaporate, or are pumped out.  Many of the ponding areas are 
attributed to the approximate 260,000 acres of wetland scattered throughout Florida. Wetlands are 
areas of land that have water on the ground's surface or within three 3” of the surface during the 
growing season. This seasonal fluctuation of the water period is continually affected by the 
weather, the season, water feeding into and draining from nearby streams, the surrounding 
watershed and other nearby bodies of water. It should be noted that an area can still be a wetland, 
even if it doesn't appear to be wet. Wetlands are also known as swamps and marsh. 

 
 Lake Flooding is a result of large bodies of water behaving more like small oceans – generating 

large waves that cause damage and shoreline erosion from severe storms. Lake Okeechobee is 
the second largest lake in North America. As coastal storms move inland, high wind and changes 
in air pressure can push the lake’s water toward the shore, generating destructive waves. 
Additionally, runoff and high floods from flooded riverine systems can cause lake levels to rise. The 
wide open area (or fetch), allows wind to generate large waves that pose a greater risk than the 
high water levels. 
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 Levee and Dike Failures are a real risk in today’s post-Katrina world for communities around Lake 
Okeechobee. A levee or dike is an artificial earthen wall, constructed as a defense along the edge 
of a body of water, to prevent it from flooding onto adjacent lowlands. Levee flooding is caused by 
overtopping, failure, or seepage through or under the structure. Levee failures or overtopping can 
produce dangerous flooding because of the high velocities and large volumes of water released. 

 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index Rating   
Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  50% Score  30% Score 0% Score 30% Score  96% Score  68% 

 
  

Summary of Flooding Events 
Subject Local Data 
Number of Hazard Events Since 1950 31 
Number of Hazard Events in Past 5 Years 9 
Number of Catastrophic Events   
Number of Injuries Since 1950 0 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 0 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 $500,000,000 
Total Property Damage in Past 5 Years $100,000 
Total Crop Damages Sine 1950 $700,000,000 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

Source: NCDC and SHELDUS 
 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 53% Score 38% Score 52% 

Special 
Populations ► 

Impact 
Rating  

Critical Infrastructure 
► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  
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Score 56% Score 41% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 50% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 55% Score 49% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 62% 
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 PROFILE OF HAILSTORMS IN MIAMI-DADE 
Hail is a danger that is produced by thunderstorms. Many thunderstorms reach high into the atmosphere 
where temperatures drop below zero degrees Fahrenheit. When this happens, strong updrafts can push a 
hailstone high into the cloud where rain and cloud drops can freeze to it. The hailstone then falls back into 
the lower and warmer part of the cloud, but the updraft often pushes the hailstone back into the freezing 
temperatures several times, adding a layer of ice each time. Since January of 2008, there have been 157 
reported hail storms in Florida with hailstones at least one inch across. 
  
Hailstones rarely cause injury or fatalities but due result in millions of dollars annually in damages to 
agriculture, residential, and commercial properties. 
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score  56% Score  5% Score 10% Score 20% Score 50%  Score  82% 

  
Summary of Hailstorm Events 
Subject Local Data 
Number of Hazard Events Since 1950 162 
Number of Hazard Events in Past 5 Years 59 
Number of Catastrophic Events N/A 
Number of Injuries Since 1950 4 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 1 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 60,000 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 50,000 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

Source: NCDC 
 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 

Impact 
Rating  

Community Conditions 
Vulnerability 

Impact 
Rating  
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Analysis ► Score 29% Analysis ► Score 24% Hazard Impact Analysis ► Score 51% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 49% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 54% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 62% 
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HEAVY	RAIN	
OVERVIEW/INTRODUCTION 
Heavy rains occur during the rainy season when there is a shift in wind direction which causes excessive 
rainfall in many parts of the world including Asia, North America, South America, and Africa. The primary 
mechanism behind heavy rains is a shift in global wind patterns. 
 
During most of the year, winds blow from land to ocean making the air dry. During certain months of the 
year, the winds begin to blow from the ocean to the land making the air moist. This moist ocean air is what 
causes heavy rains over many countries. When combined with the low level moisture, a favorable 
environment for thunderstorm development is created over areas that are typically dry for much of the year. 
As rain begins to fall, humidity levels increase over land, triggering more thunderstorms. This cycle 
continues until land areas cool in early fall and ocean water temperatures reach their peak. This reduces 
the pressure difference and the moist onshore flow, which in turn ends the wet season. 
 
Heavy rains from the rainy season can replenish the waterways and provide a critical supply of water for 
agriculture and other economic concerns. The wet seasons can actually fail bringing intense drought and 
famines to many parts of the world or rain excessively and cause serious flooding. 
 
PROFILE OF HEAVY RAIN IN MIAMI-DADE 
Florida's seasonal climatic conditions determined by the monthly or longer weather pattern conditions that 
exist within a specified area.  Northern and Central Florida is categorized as having a subtropical climate, 
while Southern Florida has a tropical climate with high humidity and precipitation. Florida’s main seasons 
are determined by the amount and changes in precipitation.  The rainy season lasts from June to 
September where 55 percent of the annual rain fall occurs; subjecting Florida to hurricanes, thunderstorms, 
and tropical cyclones. The rainy season is essential for agricultural development and crop harvest. If heavy 
rains from a rainy season should fail either a drought or flooding could occur resulting in devastating effects 
costing millions of dollars depending on the severity. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  Index Rating   
Index 
Rating   Index Rating  Index Rating  

Score  50% Score  5% Score 0% Score 5% Score 96%  Score  68% 

  
  
  

Summary of Heavy Rain Events 
Subject Local Data 
Number of Hazard Events Since 1950 22 
Number of Hazard Events in Past 5 Years 9 
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Number of Catastrophic Events N/A 
Number of Injuries Since 1950 2 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 1 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 $500,000 
Total Property Damage in Past 5 Years $200,000 
Total Crop Damages Sine 1950 $200,000 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 32% Score 32% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 41% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 49% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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HURRICANE	&	TROPICAL	STORM	
 
OVERVIEW/INTRODUCTION 
A Tropical Cyclone is a collection of weather systems classified by the varying wind speeds and 
intensities.  A tropical depression, tropical storm, and hurricane are sub-classifications of tropical cyclones. 
Tropical weather systems form over subtropical or tropical waters with lowered pressure and the 
combination of wind circulation at the center. A tropical depression is a weather system with a defined 
surface circulation and maximum sustained surface winds between 23mph – 38mph. A tropical storm 
develops from a tropical depression. A tropical storm is a weather system with well defined surface 
circulation and maximum sustained surface winds of 39 mph – 73 mph.  
 
A hurricane develops from a tropical storm. The term hurricane is used for tropical cyclones in the Northern 
Hemisphere and east of the International Dateline, a line in the middle of the Pacific Ocean that separates 
two consecutive calendar days. The term typhoon is used for tropical cyclones in the Pacific in the Northern 
Hemisphere and west of the International Dateline.  
 
A hurricane is a weather system with well defined surface circulation and maximum sustained surface 
winds of 74 mph or higher. Hurricane seasons differ depending on the region.  From June 1 to November 
30 runs the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico hurricane season.  From May 15 to 
November 30 runs the Eastern Pacific Basin hurricane season. June 1 to November 30 runs the Central 
Pacific Basin hurricane season.  
 
Hurricanes are considered one of the most damaging and deadly weather events that occur in the United 
States with violent winds, waves reaching heights of 40 feet, torrential rains, and flooding. According to the 
National Oceanic and Atmospheric Administration (NOAA) there are an average 11 tropical storms that 
form over the Atlantic Ocean, Caribbean Sea, and Gulf of Mexico regions each year, and on average 6 of 
the tropical storms develop into hurricanes.  The United States experience and hurricane strike on land 
about every year and a half.  The strike zone can potentially extend anywhere from Maine and south to 
Texas, killing 50 to 100 people.  
 
Saffir-Simpson Hurricane Scale 
Hurricanes are classified according to the strength of the winds using the Saffir-Simpson Hurricane 
Scale.  The scale categorizes each hurricane based on the intensity at a specific time.  The scale is a 
ranking system from 1 – 5, with 5 being the most serve. The scale also provides examples of the type of 
damage and impacts in the United States. The following table shows the Saffir-Simpson Scale: 
  
Saffir-Simpson Hurricane Scale 

Category          Criteria 

Category I 

74 mph - 95 mph winds with 4 ft - 5 ft storm surge and minimal damage. No real damage to 
building structures. Damage occurs primarily to unanchored mobile homes, shrubbery, and 
trees. Poorly constructed signs and piers will sustain minor damage. Coastal roads will 
experience flooding. 

Category II 
96 mph - 110 mph winds with 6 ft - 8 ft storm surge and moderate damage. Roofing 
materials, doors, and windows of buildings will sustain damage. Damage to shrubbery and 
trees will be considerable; some trees will be blown down. Damage to mobile homes, poorly 



Miami-Dade County THIRA 

2011  Page 230 of 364 
 

constructed signs, and piers will be considerable. Coastal and low-lying escape routes will 
flood 2-4 hours before arrival of the hurricane center. Small craft in unprotected anchorages 
will break moorings. 

Category III 

111 mph - 130 mph winds with 9 ft - 12 ft storm surge and major damage. Small residences 
and utility buildings will sustain some structural damage, and a minor amount of curtain wall 
(non-load-bearing exterior wall) failures. Damage to shrubbery and trees, with foliage blown 
off trees will be severe; large trees will be blown down. Mobile homes and poorly 
constructed signs will be destroyed. Low-lying escape routes will be cut by rising water 3-5 
hours before arrival of the center of the hurricane. Flooding near the coast will destroy 
smaller structures, with larger structures damaged by battering from floating debris. Terrain 
that is continuously lower than 5 ft above mean sea level will be flooded inland 8 miles (13 
km) or more. Evacuation of low-lying residences within several blocks of the shoreline will 
be required. 

Category IV 

131 mph - 155 mph winds with 13 ft -18 ft storm surge and severe damage. Small 
residences will sustain more extensive curtain wall failures, and some complete roof 
structure failures. Shrubs, trees, and all signs will be blown down. Mobile homes will be 
completely destroyed. Doors and windows will sustain extensive damage. Low-lying escape 
routes will be cut off by rising water 3-5 hours before arrival of the center of the hurricane. 
Structures near the shore will sustain major damage to lower floors of structures. Terrain 
that is lower than 10 feet above sea level will be flooded requiring massive evacuation of 
residential areas as far inland as 6 miles. 

Category V 

155 mph winds with 18 ft storm surge and catastrophic damage. Residences and industrial 
buildings will sustain complete roof failure. Some buildings will collapse completely, with 
small utility buildings blown over or away. Shrubs, trees, and signs will be blown down. 
Mobile homes will be completely destroyed. Window and door damage will be extensive 
and severe. Low-lying escape routes will be cutoff by rising water 3-5 hours before arrival of 
the center of the hurricane. Lower floors of all structures located less than 15 feet above 
sea level and within 500 yards of the shoreline will sustain major damage. Massive 
evacuation of residential areas on low ground within 5-10 miles of the shoreline will be 
required. 

  
The National Weather Service provides alerts when conditions are favorable for Hurricanes and Tropical 
Storms. The following table provides information on the different alerts for the National Weather Service: 
 
National Weather Service Alerts 

Alert Criteria 

Tropical 
Storm Watch 

An announcement that tropical storm conditions (sustained winds of 39 to 73 mph) are 
possible within the specified area within 48 hours. 

Tropical 
Storm 
Warning 

An announcement that tropical storm conditions (sustained winds of 39 to 73 mph) are 
expected somewhere within the specified area within 36 hours. 

Hurricane 
Watch 

An announcement that hurricane conditions (sustained winds of 74 mph or higher) are 
possible within the specified area. Because hurricane preparedness activities become difficult 
once winds reach tropical storm force, the hurricane watch is issued 48 hours in advance of 
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(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score  69% Score  75% Score 20% Score 50% Score  58% Score  63% 

   
Summary of Hurricane & Tropical Storm Events 
Subject Local Data 
Number of Hazard Events Since 1950 29 
Number of Hazard Events in Past 5 Years 2 
Number of Catastrophic Events   
Number of Injuries Since 1950 67 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 15 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 3055581369 
Total Property Damage in Past 5 Years 3833 
Total Crop Damages Sine 1950 413148144 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

  
  
HAZARD IMPACT ANALYSIS 
Miami-Dade would be impacted significantly by a category 3 or higher hurricane. Florida not only leads the 
nation in number of hurricanes making landfall but also the severity of those storms. Wind damage, rainfall 
and flooding, and storm surge can affect agriculture, industry, commercial and residential regions. However 
if a hurricane affects the tourism industry in Southeast Florida, for even a short period of time, then Miami-
Dade County will feel the indirect affects of decreased revenue. 
  

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 66% Score 58% Score 64% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 68% Score 55% Score 64% 

Cultural Conditions 
► 

Impact 
Rating  

Key Resources ► 
Impact 
Rating  

Social Conditions ► 
Impact 
Rating  
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Score 63% Score 49% Score 72% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 67% Score 70% Score 45% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 81% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 54% 

Special Properties ► 

Impact 
Rating  

Score 58% 

Faith-Based ► 

Impact 
Rating  

Score 73% 
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LIGHTNING	
OVERVIEW/INTRODUCTION 
Lightning is an imbalance between positive and negative charges that form an electrical charge resulting in 
cloud to cloud lightning. When particles of rain, ice, or show during a storm collide they can increase the 
imbalance, thus increasing the negative charge, attracting the charge to the positively charge objects on 
the surface below.  The connection between the negatively charged particles and the positively charged 
particles correct this imbalance with an electrical current between the two charges. The negative charge 
travels downward toward the positive charge through a series of steps of lengths of 150 feet.  When the 
charge gets within 150 feet of a positively charge object a current is from, transferring electricity resulting in 
a bolt of lightning. 
  
Typically lightning bolts contain 100 million bolts of electricity and reach temperatures of 50,000 degrees 
Fahrenheit and can reach over five miles in length. However, each bolt of lightning has up to one billion 
volts of electricity contained within and temperatures’ reaching that five times the surface of the sun makes 
lightning one of the deadliest and damaging natural phenomena.   
  
As the electrical charge travels the surrounding air is heated causing the air to rapidly expand and vibrate 
creating the thunder sound that is heard following the lightning. Lightning typically forms in thunder storms 
but can form in clouds from volcanic eruptions, hurricanes, snow storms, intense forest fires, and nuclear 
detonations.  With the combination of moisture, imbalance of particles and high or low pressure causes 
clouds formed from the condensation of water vapors rising to build the storm cloud.  As the cloud rises 
reaching heights ranging from 35,000 to 60,000 feet, the moisture forms ice particles.  The collision of the 
ice particles of varying densities causes the imbalance in the electrical charge. 
 
There is an average of 25 million cloud to ground lighting strikes yearly.  Lighting can strike anywhere from 
5 miles to 10 miles away from the cloud system resulting in over 2,000 individuals being killed yearly and 
hundreds of individuals suffering from a variety of lasting effects. 
  
Not all lightning is negatively charge.  When lightning forms at the top of thunder storms where there is a 
high level of positively charged particles, in the cirrus anvil, positively charged lightning is created. The form 
of lightning is the more dangerous of the two because the current that is from lasts longer in duration 
resulting higher potential of fire from a strike and more individuals being struck.  
  
Lightning Types 
  
Lightning Types 

Category Criteria 

Cloud to 
Ground 

A lightning discharge between cloud and ground initiated by a downward-moving stepped 
leader. 

Ground to 
Cloud 

A lightning discharge between cloud and ground initiated by an upward-moving stepped leader 
originating from an object on the ground. Ground-to-Cloud lightning strikes are common on tall 
towers and skyscrapers. 

Intracloud 
A lightning discharge inside a single storm cloud, jumping between different charge regions in 
the cloud. All or parts of the actual channel may be obscured inside the cloud, and may or may 
not be visible to an observer on the ground. 
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Anvil 
Crawlers 

A lightning discharge with movement that is slow enough that a human observer or normal-
speed video camera can see the rapid motion across the sky. 

Bolt from 
the Blue 

A lightning discharge that strikes far away from its parent thunderstorm. A 'bolt from the blue' 
typically originates in the highest regions of a cumulonimbus cloud, traveling horizontally a 
good distance away from the thunderstorm before making a vertical descent to earth in 
locations with clear skies. 

Sheet A lightning discharge where the actual lightning channel is either inside the clouds or below 
the horizon but not visible to the observer. 

Bead 
The decaying stage of a lightning channel in which the luminosity of the channel breaks up into 
segments. Nearly every lightning discharge will exhibit beading as the channel cools 
immediately after a return stroke. 

Ribbon 
The visual appearance of a photographed lightning flash's individual return strokes being 
separated by visible gaps on the final exposure. This is typically caused by wind blowing the 
lightning channel sideways during the exposure. 

Cloud to Air A lightning discharge or a portion of a discharge jumping from a cloud into clear air. 

Cloud to 
Cloud 

A lightning discharge between two or more completely separate storm clouds.  

Ball 

A rare phenomenon described as a floating, illuminated sphere that occurs during 
thunderstorms. It may move fast, slow or stay stationary, it may be quiet or produce a hissing 
or crackling noise, it may pass through windows, last from seconds to minutes, and disappear 
slowly or suddenly either quietly or with a loud bang. 

  
PROFILE OF LIGHTNING IN MIAMI-DADE 
Florida is considered the lightning capital in the United States with the highest death rate and injury 
rate.  Since 1959 there have been over 3,696 individuals killed in the United States from lightning strikes 
with 425 individuals killed in Florida and injuring over another 2,000.  Injuries from lightning strikes include 
but not limited to memory loss, attention deficits, sleep disorders, numbness, dizziness, and weakness are 
some of the maladies. The leading cause of death and injury from lightning strikes is from misconceptions 
about lightning. The most common misconceptions are as follows: 
 

 Lightning never strikes the same place twice. 
 If it’s not raining or there aren’t clouds overhead, you’re safe from lightning. 
 Rubber tires on a car protect you from lightning by insulating you from the ground.  
 A lightning victim is electrified. If you touch them, you’ll be electrocuted. 
 If outside in a thunderstorm, you should seek shelter under a tree to stay dry. 
 If you are in a house, you are 100% safe from lightning.  
 If thunderstorms threaten while you are outside playing a game, it is okay to finish it before seeking 

shelter. 
 Structures with metal, or metal on the body (jewelry, cell phones,Mp3 players, watches, etc), attract 

lightning. 
 If trapped outside and lightning is about to strike, I should lie flat on the ground. 

 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
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Hazard Assessment 

(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index 
Rating 

  Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  75% Score  5% Score 20% Score 5% Score  96% Score  82% 

 
  

Summary of Lightning Events 
Subject Local Data 
Number of Hazard Events Since 1950 102 
Number of Hazard Events in Past 5 Years 16 
Number of Catastrophic Events N/A 
Number of Injuries Since 1950 124 
Number of Injuries in Past 5 Years 8 
Number of Fatalities Since 1950 35 
Number of Fatalities in Past 5 Years 3 
Total Property Damage Since 1950 209641.38 
Total Property Damage in Past 5 Years 115000 
Total Crop Damages Sine 1950 7536.22 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

Source: SHELDUS 
  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 15% Score 29% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  

Environmental Conditions 
► 

Impact 
Rating  
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Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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SEVERE	WINTER	WEATHER	(I.E.	WINTER	STORM/ICE	STORM)	
 
OVERVIEW/INTRODUCTION 
Severe winter weather refers to winter storm events including blizzards and ice storms. These hazards can 
happen independently of one another or at the same time. A major winter storm can last for several days. 
Winter weather hazard events occur when excessive amount of snowfall or other related winter weather, 
such as severe ice storms, high winds, and cold temperatures affect residents' safety, transportation, and 
ability to work and deliver goods. 
 
Severe winter weather poses a threat to the lives and safety of individuals exposed. This hazard is 
responsible for dozens of deaths a year due to exposure to the elements. It can lead to complications such 
as hypothermia and frostbite after prolonged exposure. This can result in the loss of fingers and toes or 
cause permanent kidney, pancreas, and liver injury, and death. Travel becomes dangerous due to slick and 
wet conditions on the roads. Many travelers become stranded in their cars due to improperly winterized 
vehicles. Critical infrastructure can be destroyed including communication and utility towers and flooding 
can occur from coastal surges, runoff from melted snow and ice, and blocked sewage systems. Hazards 
such as carbon monoxide poisoning and household fires are increased in improperly ventilated homes 
during severe winter weather events. The loss of utilities stress resources and puts vulnerable populations 
at risk. Fallen trees and debris block access to emergency vehicles, knocks down power lines, and cause 
additional hazards for pedestrians and residents. 
 
Extreme Winter Weather is seasonal in nature and can occur any time temperature and atmospheric 
conditions are right. Depending on the geographic latitude on the jurisdiction in question, winter weather 
events can occur anywhere from late September to early May, but it is not necessarily limited to those 
months. As with some natural hazards, severe winter weather alerts can be anticipated. Although weather 
patterns are impossible to predict exactly, the National Weather Service tracks weather and provides 
warnings up to 3 to 7 days in advance. The duration of a winter weather event is also highly variable. Some 
extreme weather events have last as long as 3-4 days while others have been over within a period of 
hours. 
 
Weather is influenced by many factors including man’s footprint on the environment, natural climatic cycles, 
volcanic activity, and jet stream and ocean current patterns such as El Nino and La Nina. These factors will 
vary the atmospheric conditions conducive to winter weather resulting in some winters with multiple storms 
and others with few or no storms. The exact impact of these factors has yet to be determined. In addition to 
affecting the frequency of storms, the magnitude of storms is also affected by multiple factors. Some severe 
winter weather events have led to storms lasting multiple days and dumping multiple feet of snow and 
several inches of ice. 
 
The National Weather Service provides alerts when conditions are favorable for Severe Winter Weather. 
The following table provides information on the different alerts for the National Weather Service: 
 
National Weather Service Alerts 

Alert Criteria 

Winter Weather 
Advisories 

Are issued for accumulations of snow, freezing rain, freezing drizzle, and sleet which will 
cause significant inconveniences and, if caution is not exercised, could lead to life-
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threatening situations. 

Winter Strom 
Watch 

Alerts the public to the possibility of a blizzard, heavy snow, heavy freezing rain, or heavy 
sleet. Winter Storm Watches are usually issued 12 to 48 hours before the beginning of a 
Winter Storm. 

Winter Storm 
Warning 

Issued when hazardous winter weather in the form of heavy snow, heavy freezing rain, or 
heavy sleet is imminent or occurring. Winter Storm Warnings are usually issued 12 to 24 
hours before the event is expected to begin. 

 
PROFILE OF SEVERE WINTER WEATHER IN MIAMI-DADE 
Severe winter weather is a rare occurrence in Florida but not improbable. The earliest recorded occurrence 
of snow or sleet occurred in 1774.  The latest occurrence of snow or sleet in the spring fell on January 
2010, as a cold front brought scattered snow flurries along with widespread sleet and freezing rain, 
especially in the northern and central portions of the state. The state record for snowfall is 5 inches, set in 
northern Florida during January 1800. The earliest recorded snow fall was during the Late November 2006 
Nor'easter on November 21 across central Florida.  
 
As mentioned, severe winter weather can occur during ice and snow events. Ice storms are one of the most 
dangerous types of winter storms. Ice storms typically occur when precipitation falls from above freezing 
(32 degrees Fahrenheit) temperatures and comes in contact with air or surfaces that are below freezing. 
During ice storms, ice accumulates on the ground surfaces, power lines and trees. Ice causes dangerous 
conditions on the ground reducing traction and rendering slick surfaces. These conditions are dangerous to 
pedestrians as many injuries occur from falling on the slick surfaces. This is especially dangerous for the 
elderly as their limited mobility and agility is further reduced on slick surfaces. In addition, the elderly are 
prone to injuries from tripping accidents as their bone mass diminishes with age. 
 
Ice also creates dangerous conditions for vehicles. Downed trees and power lines cause roadway-blocking 
debris. Automobile accidents increase on slick surfaces. This leads to the use of more first responder 
resources. However, transportation is also limited for emergency vehicles by the dangerous conditions. As 
ice accumulates on surfaces, extra weight is added to the structure. As little as one inch of ice has the 
capability to devastate infrastructure. Excess ice is often the cause of downed power lines, communication 
towers and trees. High speed winds that often accompany ice storms put extra stress on trees and utility 
lines. Downed power lines put residents at risk of electrocution and homes without power can resort to 
unsafe methods of heating their home. Indoor heaters are often misused increasing the chance of fire and 
carbon monoxide poisoning. 
 
Ice can accumulate and blocks sewage runoff grates. Rain, freezing rain, and sleet often accompany ice 
storms, which increase the risk of floods. As flooding progresses, conditions only become more slick and 
dangerous for pedestrian and vehicle travel. In extreme cases, floods can lead to the spillage of hazardous 
materials that can contaminate water supplies. When ice storms are accompanied by cold temperatures, 
the homeless and those without adequate heating in their homes are at risk. Although cold temperatures 
are required for ice storms, they do not have to occur during extreme cold. Temperatures within a few 
degrees of freezing are sufficient for ice storms to occur. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
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Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  Index Rating   
Index 
Rating   Index Rating  Index Rating  

Score  5% Score  15% Score 0% Score 20% Score  75% Score  82% 

   
NOTE: There have been 0 major snow events in Miami-Dade County. 

 
Summary of Severe Winter Weather Events (includes Extreme Cold 
Events) 
Subject Local Data 
Number of Hazard Events Since 1950 19 
Number of Hazard Events in Past 5 Years 5 
Number of Catastrophic Events N/A 
Number of Injuries Since 1950 0 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 6 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 0 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 $168,617,163.00 
Total Crop Damages in the Last 5 Years $82,422,500.00 
Number of Presidential Declarations   

Source: SHELDUS 
  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 15% Score 35% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 17% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 
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Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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Although landslides are primarily associated with mountainous regions, they can also occur in areas of 
generally lowlands. In lowland areas, landslides occur as roadway and building development, river bluff 
failures, collapse of mine-waste piles, and a wide variety of slope failures associated with quarries and 
open-pit mines. 
 
Landslide Types 
  
Landslide Types  

Category Criteria 

Rotational 
Slide 

This is a slide in which the surface of rupture is curved concavely upward and the slide 
movement is roughly rotational about an axis that is parallel to the ground surface and 
transverse across the slide. 

Translational 
Slide 

The landslide mass moves along a roughly planar surface with little rotation or backward 
tilting. 

Block Slide Is a translational slide in which the moving mass consists of a single unit or a few closely 
related units that move downslope as a relatively coherent mass. 

Fall 

Falls are abrupt movements of masses of geologic materials, such as rocks and boulders, 
that become detached from steep slopes or cliffs. Separation occurs along discontinuities 
such as fractures, joints, and bedding planes, and movement occurs by free-fall, bouncing, 
and rolling. Falls are strongly influenced by gravity, mechanical weathering, and the 
presence of interstitial water. 

Topple 
Toppling failures are distinguished by the forward rotation of a unit or units about some 
pivotal point, below or low in the unit, under the actions of gravity and forces exerted by 
adjacent units or by fluids in cracks. 

Debris Flow 

A debris flow is a form of rapid mass movement in which a combination of loose soil, rock, 
organic matter, air, and water mobilize as a slurry that flows downslope. Debris flows include 
less than 50% fines. Debris flows are commonly caused by intense surface-water flow, due 
to heavy precipitation or rapid snowmelt, that erodes and mobilizes loose soil or rock on 
steep slopes. Debris flows also commonly mobilize from other types of landslides that occur 
on steep slopes, are nearly saturated, and consist of a large proportion of silt- and sand-
sized material. Debris-flow source areas are often associated with steep gullies, and debris-
flow deposits are usually indicated by the presence of debris fans at the mouths of gullies. 
Fires that denude slopes of vegetation intensify the susceptibility of slopes to debris flows. 

Debris 
Avalanche This is a variety of very rapid to extremely rapid debris flow. 

Earthflow 

Earthflows have a characteristic "hourglass" shape. The slope material liquefies and runs 
out, forming a bowl or depression at the head. The flow itself is elongate and usually occurs 
in fine-grained materials or clay-bearing rocks on moderate slopes and under saturated 
conditions. However, dry flows of granular material are also possible. 

Mudflow 

A mudflow is an earthflow consisting of material that is wet enough to flow rapidly and that 
contains at least 50 percent sand-, silt-, and clay-sized particles. In some instances, for 
example in many newspaper reports, mudflows and debris flows are commonly referred to 
as "mudslides." 
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Creep 

Creep is the imperceptibly slow, steady, downward movement of slope-forming soil or rock. 
Movement is caused by shear stress sufficient to produce permanent deformation, but too 
small to produce shear failure. There are generally three types of creep: seasonal, where 
movement is within the depth of soil affected by seasonal changes in soil moisture and soil 
temperature; continuous, where shear stress continuously exceeds the strength of the 
material; and progressive, where slopes are reaching the point of failure as other types of 
mass movements. Creep is indicated by curved tree trunks, bent fences or retaining walls, 
tilted poles or fences, and small soil ripples or ridges. 

Lateral 
Spread 

Lateral spreads are distinctive because they usually occur on very gentle slopes or flat 
terrain. The dominant mode of movement is lateral extension accompanied by shear or 
tensile fractures. The failure is caused by liquefaction, the process whereby saturated, 
loose, cohesionless sediments are transformed from a solid into a liquefied state. Failure is 
usually triggered by rapid ground motion, such as that experienced during an earthquake, 
but can also be artificially induced. When coherent material, either bedrock or soil, rests on 
materials that liquefy, the upper units may undergo fracturing and extension and may then 
subside, translate, rotate, disintegrate, or liquefy and flow. Lateral spreading in fine-grained 
materials on shallow slopes is usually progressive. The failure starts suddenly in a small 
area and spreads rapidly. Often the initial failure is a slump, but in some materials 
movement occurs for no apparent reason. Combination of two or more of the above types is 
known as a complex landslide. 

  
Sinkhole 
A sinkhole is a hole that forms in the Earth's surface as a result of the chemical weathering of carbonate 
rocks like limestone, as well as salt beds or rocks that can be severely weathered as water runs through 
them and erosion. The process happens through the gradual dissolve and removal of water. 
 
Sinkholes vary in size but can range anywhere from 3.3 to 980 feet in diameter and depth. They can also 
form gradually over time absorbing rock. As the rock is removed, caves and open spaces develop under 
the surface. Once the open spaces become too large to support the weight of the land above them, the 
surface soil collapses, and a sinkhole is created. Sinkholes can be found all over the world and recently 
outsized ones have opened in Guatemala, Florida, and China. Depending on location, sinkholes are 
sometimes also called sinks, shake holes, swallow holes, swallets, dolines or cenotes. 
 
Sinkhole Types 
Sinkhole Types 

Category Criteria 

Collapse 
Sinkholes 

Collapse sinkholes are the most dramatic of the three sinkhole types; they form with little 
warning and leave behind a deep, steeply sided hole. Collapse occurs because of the 
weakening of the rock of the aquifer by erosion and is often triggered by changes in water 
levels in the Floridan aquifer. 

Subsidence 
Sinkholes 

The progression of a subsidence sinkhole is shown below. Rainwater percolates through 
overlying sediments and reaches the limestone, dissolving the rock and gradually 
weakening its structural integrity. Gradually subsiding sinkholes commonly form where slow 
dissolution takes place, mostly along joints in the limestone. These sinkholes tend to form 
naturally and are not greatly affected by human activities. 
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Solution 
Sinkholes 

Solution sinkholes form where the overburden is absent and the limestone is exposed at 
land surface. This type of sinkhole usually forms as a bowl-shaped depression with the 
slope of its sides determined by the rate of subsidence relative to the rate of erosion of the 
walls of the depression from surface runoff. Surface runoff may also carry sand and clay 
particles into the depression, which may form a relatively impermeable seal in the bottom. A 
marsh of lake forms when water is ponded because infiltration is restricted by the clayey 
seal. The gently rolling hills and shallow depressions typical of solution-subsidence 
topography are common over large parts of Florida 

 
Weathering and erosion slowly erode the Earth’s surface. The processes are definitively independent, but 
not exclusive. Weathering is the mechanical and chemical hammer that breaks down and sculpts the rocks. 
Erosion transports soil, mud, rock and other particles by the ocean currents, wind, water, or ice by 
downward or down-slope movement in response to gravity or by living organisms. 
 
PROFILE OF LANDSLIDE/MUDSLIDES/SINKHOLES/EROSION IN MIAMI-DADE 
Sinkholes are a common hazard in Florida because the state is underlain by limestone, which can be 
slowly dissolved by weak natural acids in rain. The formation of sinkholes often occurs following extreme 
rainfall, especially after a prolonged dry period. 
 
More than 80 percent of the identified subsidence in the United States is a consequence of human impact 
on subsurface water, and is an often overlooked environmental consequence of our land and water-use 
practices. The increasing development of our land and water resources threatens to exacerbate existing 
land-subsidence problems and initiate new ones. 
 
Two broad types of sinkholes occur in Florida. Collapse sinkholes form quickly by the collapse of an 
underground cavity created by bedrock dissolution. This is usually the result of excessive pumping of 
groundwater. Solution sinkholes form gradually by the subsidence of cover sediments into the voids of 
dissolved bedrock. This is typically caused by the drainage of organic soils. 
 

 Pumping of Groundwater: Groundwater is nearly everywhere below the surface of the Earth, where 
it fills the pore spaces and fractures in rock at levels below the water table. The zone beneath the 
water table is called the saturated zone. Groundwater flows into the saturated zone by percolation 
downward from rainfall on the surface. Surface bodies of water, like streams, lakes, and swamps, 
are areas where the water table is exposed at the surface. During the wet season the water table is 
generally higher because recharge exceeds discharge. During dry seasons the water table is 
depressed because discharge exceeds recharge. 
 
Excessive groundwater pumping is the primary cause of most land subsidence occurrences in 
Florida. Excessive pumping lowers the water table and drains caverns that formed just below the 
water table. When the water table was high, the water helped to support the ceiling of the cavern. 
As the water table is lowered, the support is removed causing the ceiling of the cavern to collapse 
and create a sinkhole. 

 
 Drainage of Organic Soils: Land subsidence invariably occurs when soils rich in organic carbon are 

drained for agriculture or other purposes. This causes microbial decomposition and readily 
converts organic carbon to carbon-dioxide gas and water. Although most of the rich organic soils 
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are located in Alaska, there is also a significant amount of organic soils in the Florida Everglades. 
The drainage of the Florida Everglades’ organic soils is causing rapid subsidence at 1 to 3 inches 
per year, threatening agricultural production and potable water infrastructure. The $960 million 
(2005 estimate) agricultural industry of South Florida has a finite life expectancy because of the 
ongoing subsidence and current water/land management practices. 

  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index Rating   Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  50% Score  10% Score 5% Score 15% Score  50% Score  82% 

  
Summary of Landslide/Mudslide/Sinkhole/Erosion Events 
Subject Local Data 
Number of Hazard Events Since 1950 N/A 
Number of Hazard Events per Decade Since 1950 N/A 
Number of Hazard Events in Past 5 Years N/A 
Number of Catastrophic Events N/A 
Number of Injuries Since 1950 N/A 
Number of Injuries in Past 5 Years N/A 
Number of Fatalities Since 1950 N/A 
Number of Fatalities in Past 5 Years N/A 
Total Property Damage Since 1950 N/A 
Total Property Damage in Past 5 Years N/A 
Total Crop Damages Sine 1950 N/A 
Total Crop Damages in the Last 5 Years N/A 
Number of Presidential Declarations N/A 

  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 38% Score 41% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 41% Score 51% 
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Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 24% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 49% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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SPACE	(I.E.	METEORITES,	SOLAR	FLARES)	
 
OVERVIEW/INTRODUCTION 
Astronomical Occurrence refers to changing conditions on the sun, including a variety of phenomenon, 
such as solar flares, coronal mass ejections, solar wind, sunspots, coronal holes, and 
prominences.  Activity on the sun, such as solar flares or coronal mass ejections, causes increases in 
radiation levels in space.  This increased radiation can be felt on Earth as either electromagnetic radiation 
or plasma particles and can influence a variety of systems.  Solar flares, coronal mass ejections, and solar 
winds can also create geomagnetic storms.  In addition to Astronomical Occurrence, this hazard includes 
entities entering the Earth’s atmosphere such as meteorites. 
 
Geomagnetic storms are caused by solar flares, coronal mass ejections, and/or solar wind.  Solar radiation 
storms can occur when solar flares release extremely high energy particles.  Solar flares are bursts of 
energy released from the sun.  As they radiate out through space, the energy can be released in any 
manner throughout the electromagnetic spectrum.  Solar flare energy can occur as radioactive waves (from 
gamma to x-rays), as visible light, or as radio waves.  Solar flares are often associated with sunspots; the 
intensity of these activities occurring on a cyclical basis.  If a solar flare results in the release of protons, an 
increase in radiation occurs on Earth’s surface.  These storms cause disruptions in the Earth’s magnetic 
field. 
 
Interplanetary space is dominated by solar wind, which varies around the sun with changing 
conditions.  These winds influence the Earth’s magnetic field.  As the interplanetary interface between 
Earth and space extracts energy from the solar wind, geomagnetic storms can be produced. 
 
A meteorite is a small particle of matter that originates in the solar system and reaches the surface of the 
earth without being completely vaporized.  Meteor showers result in between 50,000 and 100,000 tons of 
space dust and meteorites falling on the planet every year. 
 
Geomagnetic Storms 
The effects of a geomagnetic storm on Earth can range from minor impacts that do not noticeably interfere 
with systems to major impacts that have significant effects.  During a geomagnetic storm, navigation 
systems can provide inaccurate information and affect GPS systems.  Geomagnetic storms can interfere 
with satellites, causing disruptions in communications and can interfere with the delivery of electricity by 
damaging transmission equipment.  Extreme geomagnetic storms cause widespread voltage control 
problems; some grid systems may collapse causing blackouts and transformers may experience 
damage.  The high-energy particles can penetrate the earth’s atmosphere and impact people residing at 
high elevation locations.  
  
Geomagnetic Storms 

Category Criteria 

G1 Minor Weak power grid fluctuations can occur. 

G2 
Moderate Long duration storms may cause transformer damage.  

G3 Strong Voltage corrections may be required, false alarms may be triggered in power 
systems.  Intermittent satellite navigation and low frequency radio navigation problems may 
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occur.  High frequency radio may be intermittent. 

G4 Severe 
Widespread voltage control problems and some protective systems could trip out key assets on 
the grid.  High frequency radio propagation sporadic, satellite navigation degraded, low 
frequency navigation disrupted. 

G5 
Extreme 

Widespread voltage control problems and protective system problems in power systems.  Grid 
systems may collapse or blackouts could occur.  Transformers may be damaged.  Frequency 
radio navigation could fail. 

  
  
Solar Radiation Storms 

Alert Criteria 

G1 Minor Minor impacts on high frequency radio in polar regions. 

G2 
Moderate Infrequent single-event satellite upsets.  

G3 Strong Minor problems with satellite systems.  Degraded high frequency radio propagation. 

G4 Severe Satellite operations may be disrupted.  High frequency radio communications may be blacked 
out.  Possible navigation errors. 

G5 Extreme 
Satellites may be rendered useless.  High frequency radio communications may be blacked 
out.  Possible navigation errors. 

 
PROFILE OF SPACE IN MIAMI-DADE 
Geomagnetic storms and solar radiation storms occur in conjunction with solar activity.  Solar storms 
activities occur in cycles, peaking approximately once every 11 years.  Even with an 11-year cycle, the 
probability of getting an extreme event capable of significant damage is low. 
 
Miami-Dade County has not been subject to solar radiation and there has not been interference with 
technological components of communication or electrical systems. However, there is the probability for 
solar radiation storms to impact the region.  The magnitude of the impacts to technological components 
increases in proportion to our dependence on these systems.  Damage caused by a meteorite reaching 
land is dependent on how large it is and where it lands. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  Index Rating   
Index 
Rating   Index Rating  Index Rating  

Score  1% Score  20% Score 0% Score 0% Score  N/A Score 68%  
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Summary of Space Events 
Subject Local Data
Number of Hazard Events Since 1950 0 
Number of Hazard Events per Decade Since 1950 0 
Number of Hazard Events in Past 5 Years 0 
Number of Catastrophic Events 0 
Number of Injuries Since 1950 0 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 0 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 0 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 0 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations 0 

  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 23% Score 29% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 41% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 
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Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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tornadoes. Tornadoes in the winter and early spring are often associated with strong, frontal systems that 
form in the Central States and move east.  
 

Tornado Strength % of Tornadoes Deaths Lifetime Winds 
Weak 69% 5% 1-10 minuts < 110 mph 
Strong 29% 30% 20 minutes 110-205 mph 
Violent 70% 2% can exceed 1 hour > 205 mp 

  
Enhanced Fujita (EF) Scale 
On February 1, 2007, the National Weather Service adopted “Enhanced Fujita (EF) Scale”.  The EF Scale 
evaluates and categorizes tornado events by intensity.  Both the original Fujita Scale and the EF Scale 
estimate the intensity of a tornado (3-second gust speed) based on the magnitude of damage.  The original 
scale had a lack of damage indicators and with the increasing standards for buildings, rating of tornadoes 
was becoming inconsistent.  The EF Scale evaluates tornado damage with a set of 28 indicators (see 
NOAA website).  Each indicator is a structure with a typical damage description for each magnitude of a 
tornado. 
 
 

FUJITA SCALE DERIVED EF SCALE OPERATIONAL EF SCALE 

F 
Number 

Fastest 1/4-mile 
(mph) 

3 Second Gust 
(mph) 

EF 
Number 

3 Second Gust 
(mph) 

EF 
Number 

3 Second Gust 
(mph) 

0 40-72 45-78 0 65-85 0 65-85 

1 73-112 79-117 1 86-109 1 86-110 

2 113-157 118-161 2 110-137 2 111-135 

3 158-206 162-209 3 138-167 3 136-165 

4 207-260 210-261 4 168-199 4 166-200 

5 261-318 262-317 5 200-234 5 Over 200 

  
The National Weather Service provides alerts when conditions are favorable for tornadoes. The following 
table provides information on the different alerts for the National Weather Service: 
 
National Weather Service Alerts 

Alert Criteria 

Tornado 
Watch 

This is issued by the National Weather Service when conditions are favorable for the 
development of tornadoes in and close to the watch area. Their size can vary depending on the 
weather situation. They are usually issued for a duration of 4 to 8 hours. They normally are 
issued well in advance of the actual occurrence of severe weather. During the watch, people 
should review tornado safety rules and be prepared to move a place of safety if threatening 
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weather approaches. 
 
A Tornado Watch is issued by the Storm Prediction Center (SPC) in Norman, Oklahoma. Prior 
to the issuance of a Tornado Watch, SPC will usually contact the affected local National 
Weather Forecast Office (NWFO) and they will discuss what their current thinking is on the 
weather situation. Afterwards, SPC will issue a preliminary Tornado Watch and then the 
affected NWFO will then adjust the watch (adding or eliminating counties/parishes) and then 
issue it to the public. After adjusting the watch, the NWFO will let the public know which 
counties are included by way of a Watch Redefining Statement. During the watch, the NWFO 
will keep the public informed on what is happening in the watch area and also let the public 
know when the watch has expired or been canceled. 

Tornado 
Warning 

This is issued when a tornado is indicated by the WSR-88D radar or sighted by spotters; 
therefore, people in the affected area should seek safe shelter immediately. They can be issued 
without a Tornado Watch being already in effect. They are usually issued for a duration of 
around 30 minutes. 
 
A Tornado Warning is issued by your local National Weather Service office (NWFO). It will 
include where the tornado was located and what towns will be in its path. If the tornado will 
affect the nearshore or coastal waters, it will be issued as the combined product--Tornado 
Warning and Special Marine Warning. If the thunderstorm which is causing the tornado is also 
producing torrential rains, this warning may also be combined with a Flash Flood Warning. If 
there is an ampersand (&) symbol at the bottom of the warning, it indicates that the warning was 
issued as a result of a severe weather report. 
 
After it has been issued, the affected NWFO will followed it up periodically with Severe Weather 
Statements. These statements will contain updated information on the tornado and they will also 
let the public know when warning is no longer in effect. 

  
PROFILE OF TORNADOES IN MIAMI-DADE 
Florida tornadoes occur in the greatest number during June, July and August. These are typically small, 
short- lived events that can produce minor damage and seldom take lives. Florida’s most deadly tornado 
outbreaks occur in the spring. Most of the nation’s large killer tornadoes tend to occur in the late afternoon 
and early evening hours, due to the afternoon buildup of heat in the lower atmosphere that lingers into the 
early nighttime hours. However, Florida is different. Tornado climatology shows that strong to violent 
tornadoes are just as likely to occur after midnight as they are in the afternoon. This unique feature makes 
these tornadoes more dangerous, because most people are asleep after midnight and do not receive 
warnings relayed by commercial radio or television. 
  
Hurricanes and tropical storms often produce tornadoes but this is not always the case. There are great 
differences from storm to storm, not necessarily related to tropical cyclone size or intensity.  Hurricane-
spawned tornadoes tend to occur in small, low-topped supercells within the outer bands, NNW through 
ESE of the center -- mainly the northeast quadrant.  Occasionally a tornado will happen in the inner bands 
as well, but the large majority still form outside the hurricane force wind zone. Because tornado-producing 
circulations in hurricane supercells tend to be smaller and shorter-lived, they are harder to detect on 
Doppler radar, and therefore more difficult to warn at risk communities. 
  



Miami-Dade County THIRA 

2011  Page 255 of 364 
 

Tropical systems can produce waterspouts. Waterspouts are common along the southeast U.S. coast -- 
especially off Southern Florida and the Keys -- and can happen over seas, bays and lakes. They are 
smaller and weaker than the most intense tornadoes, but still can be quite dangerous. Waterspouts can 
overturn small boats, damage ships, create significant damage when hitting land, and kill people. The 
National Weather Service will often issue special marine warnings when waterspouts are likely or have 
been sighted over coastal waters or tornado warnings when waterspouts can move onshore. 
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score  44% Score  20% Score 10% Score 15% Score  75% Score  68% 

  
The prevalence of tornadoes in South-Central Florida is significant.  Miami-Dade ranks fourth in the state 
with eighty-six (86) reported tornadoes from 1971 to 2002.  Broward County (88 tornadic events) and Palm 
Beach County (87 tornadic events) rank second and third, respectively.  Based on data from 1950 –2011, 
there has been 31 tornado events in Miami-Dade that have resulted in 158 injuries, 1 death and $202 
million in damage.  The following table summarizes these events. 
  

Summary of Tornado Events ( F1) 
  
Subject Local Data 
Number of Hazard Events Since 1950 31 
Number of Hazard Events per Decade Since 1950   
Number of Hazard Events in Past 5 Years 2 
Number of Catastrophic Events   
Number of Injuires Since 1950 158 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 1 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 $201.973 M 
Total Property Damage in Past 5 Years $170K 
Total Crop Damages Sine 1950 $170 K 
Total Crop Damages in the Last 5 Years $0 
Number of Presidential Declarations   

  
Historical Tornado Events ( F1) in Miami-Dade (1950-2011)  
Location Date Time Magnitude Deaths Injuries Property Crop 
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Damage Damage 
Miami-Dade 06/17/1959 2050 F3 0 77 $2.5 M $0 
Miami-Dade 11/09/1962 0300 F1 0 1 $25 K $0 
Miami-Dade 10/14/1964 1410 F1 0 0 $250 k $0 
Miami-Dade 06/08/1966 1100 F1 0 0 $0 k $0 
Miami-Dade 02/19/1968 0400 F2 0 21 $3 K $0 
Miami-Dade 02/19/1968 0415 F1 0 0 $25 k $0 
Miami-Dade 06/07/1968 1310 F1 0 1 $250 K $0 
Miami-Dade 06/25/1968 1640 F1 0 0 $0 K $0 
Miami-Dade 03/05/1970 1530 F1 0 0 $3 K $0 
Miami-Dade 06/22/1971 1400 F2 0 0 $25 K $0 
Miami-Dade 12/20/1973 1315 F2 0 9 $2.5 M $0 
Miami-Dade 12/20/1973 1330 F1 0 0 $250 K $0 
Miami-Dade 07/04/1975 1314 F1 0 1 $25 K $0 
Miami-Dade 05/25/1980 1005 F1 0 0 $25 K $0 
Miami-Dade 07/15/1980 1320 F1 0 0 $25 K $0 
Miami-Dade 08/21/1980 1405 F1 0 0 $25 K $0 
Miami-Dade 05/07/1981 1615 F1 0 0 $25 K $0 
Miami-Dade 03/06/1982 0145 F1 0 4 $2.5 M $0 
Miami-Dade 05/27/1982 1130 F1 0 0 $2.5 M $0 
Miami-Dade 03/17/1983 0705 F2 0 0 $2.5 M $0 
Miami-Dade 01/15/1991 1435 F1 0 3 $250 K $0 
Miami-Dade International 
Airport 01/03/1996 0807 F1 0 9 $1.2 M $0 

Sw 25th Ave / s4th Street 05/12/1997 1253 F1 0 12 $525 K $0 
Miami-Dade International 
Airport 

02/02/1998 2022 F2 0 6 $175 M $0 

Miami Opa Locka Airport 03/09/1998 0600 F1 0 0 $1 M $0 
Koa;eaj 10/03/2000 1200 F1 0 0 $20 K $0 
Homestead 01/02/2002 0340 F1 0 0 $50 K $0 
North Miami Beach 03/27/2003 0515 F1 0 0 $75 K $0 
Miami 03/27/2003 1746 F2 1 14 $8 M $0 
Franjo 06/01/2007 2045 F1 0 0 $20 K $0 
Hialeah 08/14/2008 1330 F1 0 0 $150 K $0 
TOTALS: 1 158 $201.973 M $0 

Source: NCDC 
 
HAZARD IMPACT ANALYSIS 
The impact of a tornado is relative to its intensity and location. Even a weak tornado can cause significant 
damage if it strikes a densely developed area. Comparing Florida to other states that are affected by 
tornadoes is only a point of reference as it only takes one large tornado or a series of smaller tornadoes to 
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truly devastate a community. The East Central Florida Tornado Outbreak of 22-23 February clearly 
demonstrates this fact.  In under four hours it caused: almost half the fatalities, 42; close to one-tenth the 
injuries, 260; and almost one-fifth the cost (approximately $100 million) as the preceding statewide totals 
for tornado damage over a thirty-five year period.   
  
  

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 53% Score 42% Score 53% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 41% Score 64% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 50% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 55% Score 62% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 62% 
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more, depending on the height and velocity of the wave, covering large regions of land with water and 
debris. Flooding tsunami waves tend to carry loose objects and people out to sea when they retreat. 
 
There are on average two tsunamis occurring each year throughout the world and approximately every 10 
years a devastating ocean wide tsunami occurs. Tsunamis can occur anytime of the year and are not 
contingent on climate and geography.  Although a tsunami cannot be prevented, the impact of a tsunami 
can be mitigated through community preparedness, timely warnings, and effective response. 
 
The Tsunami Warning System (TWS) in the Pacific, comprised of 26 participating international Member 
States, has the functions of monitoring seismological and tidal stations throughout the Pacific Basin to 
evaluate potentially tsunamigenic earthquakes and disseminating tsunami warning information. NOAA has 
primary responsibility for providing tsunami warnings to the Nation, and a leadership role in tsunami 
observations and research. 
 
Magnitude Scale 
  

Tsunami Scale 

Category Criteria 

6.5 - 7.5 
Tsunami Information Bulletin 
Tsunami Information Bulletin  Supplement 

7.6 - 7.8 
Fixed Regional Tsunami Warning 
Fixed Regional Tsunami Warning Supplement 
Fixed Regional Tsunami Warning Cancellation 

> 7.9 
Expanding Regional Tsunami Warning 
Expanding Regional Tsunami Warning Supplement 
Expanding Regional Tsunami Warning Cancellation 

Tsunami 
Pacific Ocean-wide Tsunami Warning 
Pacific Ocean-wide Tsunami Warning Supplement 
Pacific Ocean-wide Tsunami Warning Cancellation 

  
The National Weather Service provides alerts when conditions are favorable for Tsunami. The following 
table provides information on the different alerts for the National Weather Service: 
 
National Weather Service Alerts 

Alert Criteria 

Tsunami 
Warning 

A tsunami warning is issued by PTWC when a potential tsunami with significant 
widespread inundation is imminent or expected. Warnings alert the public that 
widespread, dangerous coastal flooding accompanied by powerful currents is possible 
and may continue for several hours after arrival of the initial wave. Warnings also alert 
emergency management officials to take action for the entire tsunami hazard zone. 
Appropriate actions to be taken by local officials may include the evacuation of low-lying 
coastal areas, and the repositioning of ships to deep waters when there is time to safely 
do so. Warnings may be updated, adjusted geographically, downgraded, or canceled. To 
provide the earliest possible alert, initial warnings are normally based only on seismic 
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information. 

Tsunami Watch 

A tsunami watch is issued to alert emergency management officials and the public of an 
event which may later impact the watch area. The watch area may be upgraded to a 
warning or canceled based on updated information and analysis. Therefore, emergency 
management officials and the public should prepare to take action. Watches are normally 
issued based on seismic information without confirmation that a destructive tsunami is 
underway. 

Tsunami 
Information 

Tsunami information, issued in a Tsunami Information Bulletin, is to inform that an 
earthquake has occurred and to advise regarding its potential to generate a tsunami. In 
most cases there is no threat of a destructive tsunami, and the information is used to 
prevent unnecessary evacuations as the earthquake may have been strongly felt in 
coastal areas. The information may, in appropriate situations, caution about the possibility 
of a destructive local tsunami for coasts located near an earthquake epicenter (usually 
within 100 km). Because it takes 10-20 minutes for PTWC initial bulletins to be issued, 
they are typically not effective for a local tsunami that can be onshore in just minutes. In 
such situations, however, the information can be useful to local authorities so they can at 
least investigate if a tsunami has occurred and if so quickly initiate recovery procedures. 
Supplemental tsunami information may be issued if, for example, a sea level reading 
showing a tsunami signal is received. 

Tsunami 
Warning 
Cancellation 

A cancellation indicates the end of the damaging tsunami threat. A cancellation is usually 
issued after an evaluation of sea level data confirms that a destructive tsunami will not 
impact the warned area. A cancellation will also be issued following a destructive tsunami 
when sea level readings indicate that the tsunami is below destructive levels and 
subsiding in most locations that can be monitored by PTWC. 

 
PROFILE OF TSUNAMIS IN MIAMI-DADE 
The risk of a tsunami striking Florida is considered to be relatively low. The website for the National 
Oceanographic and Atmospheric Administration lists the following states as being especially vulnerable to 
tsunamis, in addition to the U.S. Caribbean Islands: Hawaii, Alaska, Washington, Oregon, and California. 
There is currently no tsunami warning system for the east coast of the United States.  Since 1775 there 
have been three tsunamis that have hit Florida’s coastline.  There were a few recorded deaths and minimal 
damaged caused.  A tsunami has yet to strike Miami-Dade County, however there is still the probability of a 
tsunami but unlikely. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
   

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score 13%  Score  30% Score 15% Score 10% Score  25% Score  68% 
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Summary of Tsunami Events 
Subject Local Data 
Number of Hazard Events Since 1950 0 
Number of Hazard Events per Decade Since 1950 0 
Number of Hazard Events in Past 5 Years 0 
Number of Catastrophic Events 0 
Number of Injuries Since 1950 0 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 0 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 0 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 0 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations 0 

  
  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 24% Score 36% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 17% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 49% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 
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Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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VOLCANO	(I.E.	ASH,	DUST)	
 
OVERVIEW/INTRODUCTION 
Volcanoes are categorized as vents on the Earth's surface where molten rock, debris, and gases from the 
planet's interior are released. Eruptions occur when magma and large amounts of gasses build up under 
the surface.  Volcanic eruptions can be explosive, expelling lava, rocks and ash into the air. Less gas and 
more magma usually means a less dramatic eruption, often causing streams of lava to ooze from the vent. 
 
The volcanic mounds are what remains of the material after an eruption has occurred and has collected 
and hardened around the vent. This can happen over a period of weeks or millions of years after the 
eruption or multiple eruptions. 
 
A large eruption can be extremely dangerous for people living near a volcano. Lava flows can reach 
temperatures of 2,000 degrees Fahrenheit or more. Boulders of hardening lava can rain down on villages. 
Mud flows from rapidly melting snow can strip mountains and valleys bare and bury towns. Ash and toxic 
gases can cause lung damage and other problems, particularly for infants and the elderly. Scientists 
estimate that more than 260,000 people have died in the past 300 years from volcanic eruptions and their 
aftermath. 
 
Volcanoes tend to exist along the edges between tectonic plates, massive rock slabs that make up Earth's 
surface. About 90 percent of all volcanoes exist within the Ring of Fire along the edges of the Pacific 
Ocean. 
 
About 1,900 volcanoes on Earth are considered active, meaning they show some level of activity and are 
likely to explode again. Many other volcanoes are dormant, showing no current signs of exploding but likely 
to become active at some point in the future. Others are considered extinct. 
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structure can stand higher than cones composed only of fragmental material. Composite 
cones can grow to such heights that their slopes become unstable and susceptible to 
collapse from the pull of gravity 

Domes 

Lava domes form by the slow extrusion of highly viscous silica-rich magma. Most domes are 
rather small, but can exceed 25 cubic km in volume. Domal extrusions may end up as rather 
slow-moving lavas but many begin explosively, forming reamed-out explosion pits blanketed 
by pyroclastic debris. The explosive activity wanes as the gas content decreases. With 
lowered gas pressures, the magma extrudes slowly as viscous lava that forms thick stubby 
flows, or domes that are spinal or dome-shaped. As a dome enlarges, its margins slowly 
creep outward as a lava flow with steep cliff-like margins and a rubbly surface. If protrusion 
occurs on a steep slope, dome margins can collapse in a dangerous mass of hot rubble that 
can form pyroclastic flows. Domes can be solitary volcanoes, form in clusters, grow in craters 
or along the flanks of composite cones 

Calderas 

Calderas are circular to oblong depressions formed by collapse along arcuate fractures 
associated with extrusion of pyroclastic materials. Their diameters are many times larger 
than those of associated vents. They may attain diameters up to 60 km across. The largest 
estimated volume of erupted products is over 3500 cubic kilometers, and deposits are known 
to have covered 25,000 square km. The frequency of such voluminous eruptions is very low. 
Those with volumes of 500 cubic km have a frequency of about 100,000 years. 

  
  
The United States Geological Survey USGS alerts when conditions are favorable for Volcanic Eruptions. 
The following table provides information on the different alerts for the: 
  
United States Geological Alerts 

Alert Criteria 

Normal 
Typical background activity of a volcano in a non-eruptive state. 
After a change from a higher level: Volcanic activity considered to have ceased, and volcano 
reverted to its normal, non-eruptive state. 

Advisory 
Elevated unrest above known background activity. 
After a change from a higher level: Volcanic activity has decreased significantly but continues to 
be closely monitored for possible renewed increase. 

Watch 
Heightened pr escalating unrest with increased potential for eruptive activity or a minor eruption 
underway that poses limited hazards. 

Warning Highly hazardous eruption underway or imminent. 
  
PROFILE OF VOLCANOES IN MIAMI-DADE 
Modern geologists claim that no volcano exists in the state of Florida.  There is a history of sightings and 
investigations into the Walkulla Volcano dating back to the 1800’s.  The Wakulla Volcano was given the 
name from sightings of prominent smoke column and bright lights coming from the swaps in Wakulla 
County.  One explanation is that the active volcano was in the swamp lands of Walkulla County but 
disappeared after the Charleston Earthquake in 1886.  There is no evidence to support any of the theories 
or explanations to the origins to the smoke and lights but the Mystery of the Walkulla Volcano has become 
folklore. 
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HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  Index Rating   
Index 
Rating   Index Rating  Index Rating  

Score  1% Score  0% Score 0% Score 10% Score  N/A Score  85% 

  
Summary of Volcano Events 
Subject Local Data
Number of Hazard Events Since 1950 0 
Number of Hazard Events per Decade Since 1950 0 
Number of Hazard Events in Past 5 Years 0 
Number of Catastrophic Events 0 
Number of Injuries Since 1950 0 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 0 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 0 
Total Property Damage in Past 5 Years 0 
Total Crop Damages Sine 1950 0 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations 0 

 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 15% Score 32% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 17% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 



Miami-Dade County THIRA 

2011  Page 267 of 364 
 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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WINDSTORMS	
OVERVIEW/INTRODUCTION 
High winds are commonly associated with severe thunderstorms, tornados, or large barometric pressure 
gradients.  Severe storms are prevalent March through November.  Several characteristics that are 
associated with thunderstorms include lightning, hail, strong winds, tornados and flash flooding.  Wind, 
tornado, and flood hazards are discussed in detail in dedicated sections of this report. 
 
Gales or extremely strong winds are common from September through April.  The most likely cause of 
strong winds in the spring and summer are thunderstorms along or near frontal boundaries.  Two scenarios 
that produce winds strong enough to generate significant damage are severe storms and barometric 
pressures changes. A large barometric pressure gradient, or rapid change in pressure, which causes a 
swift movement of air parcels and strong wind result.  These two wind scenarios can occurs simultaneously 
as is the case in most storms with gust fronts or well-defined squall lines. 
 
Derechos are widespread, violent storms that have a long duration and cover a large geographic area with 
constant speeds of 60 to 70 mph with gusts of hurricane strength.  Some tornadoes have occurred with 
derechos, but they are often referred to as gustanados.  Derechos are often recognized on Doppler radar 
from their bow echo features and can be observed on the ground by a very large and sudden wall of clouds 
that have a well defined organized front. 
 
Beaufort Wind Scale 
The Beaufort Wind Scale is a standardized scale that measures the sustained wind intensity and the 
respective characteristics.  The following table summarizes the Beaufort Wind Scale for significant winds. 
  
Beaufort Wind Scale 

Category Criteria 

0 Calm 
On Water: Sea surface smooth and mirror-like. 
On Land: Calm, smoke rises vertically. 

1 Light Air 
On Water: Scaly ripples, no foam crests. 
On Land: Smoke drift indicates wind direction, still wind vanes. 

2 Light Breeze 
On Water: Small wavelets, crests glassy, no breaking. 
On Land: Wind felt on face, leaves rustle, vanes begin to move. 

3 Gentle 
Breeze 

On Water: Large wavelets, crests begin to break, scattered whitecaps. 
On Land: Leaves and small twigs constantly moving, light flags extended. 

4 Moderate 
Breeze 

On Water: Small waves 1-4 ft. becoming longer, numerous whitecaps. 
On Land: Dust, leaves, and loose paper lifted, small tree branches move. 

5 Fresh Breeze 
On Water: Moderate waves 4-8 ft taking longer form, many whitecaps, some spray. 
On Land: Small trees in leaf begin to sway. 

6 Strong 
Breeze 

On Water: Larger waves 8-13 ft, whitecaps common, more spray. 
On Land: Larger tree branches moving, whistling in wires. 

7 Near Gale 
On Water: Sea heaps up, waves 13-20 ft, white foam streaks off breakers. 
On Land: Whole trees moving, resistance felt walking against wind. 

8 Gale On Water: Moderately high (13-20 ft) waves of greater length, edges of crests begin to 
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break into spindrift, foam blown in streaks. 
On Land: Whole trees in motion, resistance felt walking against wind. 

9 Strong Gale 
On Water: High waves (20 ft), sea begins to roll, dense streaks of foam, spray may reduce 
visibility. 
On Land: Slight structural damage occurs, slate blows off roofs. 

10 Storm 

On Water: Very high waves (20-30 ft) with overhanging crests, sea white with densely 
blown foam, heavy rolling, lowered visibility. 
On Land: Seldom experienced on land, trees broken or uprooted, considerable structural 
damage. 

11 Violent 
Storm 

On Water: Exceptionally high (30-45 ft) waves, foam patches cover sea, visibility more 
reduced. 
On Land: N/A 

12 Hurricane 
On Water: Air filled with foam, waves over 45 ft, sea completely white with driving spray, 
visibility greatly reduced. 
On Land: N/A 

 
The National Weather Service provides alerts when conditions are favorable for Windstorms. The following 
table provides information on the different alerts for the National Weather Service: 
 
National Weather Service Alerts 

Alert Criteria 

Wind Advisory Sustained winds ≥ 40 mph for at least 2 hours or any gust between 58 mph to 74 mph. 

Lake Wind 
Advisory 

Winds sustained at 20 mph or higher for 3 hours or more, or any gusts to 30 mph or 
higher. 

High Wind Watch 
Conditions are favorable for high winds in and close to the watch area in the next 12 to 
48 hours. 

High Wind 
Warning 

Sustained winds ≥ 40 mph for at least 2 hours or any gust ≥ 58 mph. 

 
PROFILE OF WINDSTORMS IN MIAMI-DADE 
Windstorms are not typically a singular event but are associated with severe thunderstorms, hurricanes, 
tropical storms, tornadoes, and derechoes. The rainy season for Southern Florida is from June 1 to 
November 30, when windstorms are the most prevalent.  
 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 
Index Rating  Index Rating  Index   Index   Index Rating  Index Rating  
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Rating Rating 
Score  50% Score  10% Score 10% Score 15% Score  75% Score  82% 

 
  

Summary of Windstorm Events 
Subject Local Data 
Number of Hazard Events Since 1950 90 
Number of Hazard Events in Past 5 Years 11 
Number of Catastrophic Events N/A 
Number of Injuries Since 1950 30 
Number of Injuries in Past 5 Years 1 
Number of Fatalities Since 1950 6 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 $6,000,000 
Total Property Damage in Past 5 Years $150,000 
Total Crop Damages Sine 1950 $600,000 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 42% Score 45% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 41% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 62% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► Impact 
Rating  
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Score 40% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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WILDLAND	FIRE	
OVERVIEW/INTRODUCTION 
A wildfire is a naturally occurring event, ignited by lightning and fueled by grasses, brush, and 
trees.  Wildfires help to control the buildup of woody debris, improve soil conditions, reduce weedy and 
invasive plants, reduce plant disease, and maintain the habitat conditions thus providing a healthy 
ecosystem.  However, as Florida communities grow and expand they push into wildfire-prone areas, 
aggravating the delicate ecosystem and increasing the risk of fires.  This interaction is called the urban-
wildland interface fire.  
 
An urban-wildland interface fire is a wildfire in a geographical area where structures and other human 
development meet or intermingle with wildland or vegetative fuels (FEMA).  An urban-wildland interface fire 
is typically ignited by human activities including campfires, uncontrolled burns, smoking, vehicles, trains, 
equipment use, and arsonists. People start more than four out of every five wildfires, usually as debris 
burns, arson, or carelessness. 
 
Florida accounts for 5% of the nation’s wildfires in a given year.  Since 1998, more than 15,000 Florida 
wildfires have burned over one million acres destroying over 750 structures.  Florida wildfires are an 
example of the increasing threat of fires from the Urban-Wildland Interface. 
 
Wildfire behavior is based on three primary factors: fuel, topography, and weather. The type and amount of 
fuel, as well as its burning qualities and level of moisture affect wildfire potential and behavior. Fuels are the 
most important factor in determining fire behavior in Florida, due to the large amounts of vegetative growth 
from the long growing season, ample sunshine, significant annual rainfall. The amount of fuel consisting of 
dry woody debris dramatically increases following a hurricane. The continuity of fuels, expressed in both 
horizontal and vertical components is also a factor, in that it expresses the pattern of vegetative growth and 
open areas. 
 
Topography affects the movement of air (and thus the fire) over the ground surface. The slope and terrain 
can change the rate of speed at which fire travels. Topography is the least important factor in Florida, 
because of the generally flat layout of the land.  Weather affects the probability of wildfire and has a 
significant effect on its behavior. Temperature, humidity, and wind (both short and long term) affect the 
severity and duration of wildfires (FEMA). Most Florida wildfires occur during Florida’s dry season, from 
January to May. Weather phenomena such as El Nino and La Nina events further complicate the delicate 
balance of these three essential components to wildfire. The deluge of rainfall that occurs during El Nino 
events creates excessive vegetative growth. El Nino is followed by La Nina, which creates drought 
conditions and excessive heat. As a result, the abundant vegetative growth dies off and provides ample fuel 
for wildfires. 
 
Fire Danger Levels 
  
The National Fire Danger Rating System (NFDRS) is a system that allows local agencies to estimate 
today’s or tomorrow’s fire danger. It integrates the effects of existing and expected fire danger factors into 
one or more qualitative value that reflects an area’s fire protection needs. It links local agencies readiness 
level to the potential fire problems for that particular day. 
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Fire Danger Levels 

Level            Criteria 

Low 

Ignition: Fuels do not ignite readily from small firebrands although a more intense heat source, 
such as lightning, may start fires. 
Spread: Fires in open cured grasslands may burn freely a few hours after rain, but woods fires 
spread slowly by creeping or smoldering, and burn in irregular fingers. 
Spotting: There is little danger of spotting. 
Control: Easy 

Moderate 

Ignition: Fires can start from most accidental causes, but with the exception of lightning fires in 
some areas, the number of starts is generally low. 
Spread: Fires in open cured grasslands will burn briskly and spread rapidly on windy days. 
Timber fires spread slowly to moderately fast. The average fire is of moderate intensity, 
although heavy concentrations of fuel, especially draped fuel, may burn hot. 
Spotting: Short-distance spotting may occur, but is not persistent. 
Control: Fires are not likely to become serious and control is relatively easy. 

High 

Ignition: All fine dead fuels ignite readily and fires start easily from most causes. Unattended 
brush and campfires are likely to escape. 
Spread: Fires spread rapidly. High-intensity burning may develop on slopes or in 
concentrations of fine fuels. 
Spotting: Short-distance spotting is common. 
Control: Fires may become serious and their control difficult unless they are attacked 
successfully while small. 

Very High 

Ignition: Fires start easily from all causes. 
Spread: Immediately after ignition, spread rapidly and increase quickly in intensity. Fires 
burning in light fuels may quickly develop high intensity characteristics such as long-distance 
spotting and fire whirlwinds when they burn into heavier fuels. 
Spotting: Spot fires are a constant danger; long distance spotting likely. 
Control: N/A 

Extreme 

Ignition: Fires start quickly and burn intensely. All fires are potentially serious. 
Spread: Furious spread likely, along with intense burning. Development into high intensity 
burning will usually be faster and occur from smaller fires than in the very high fire danger 
class. 
Spotting: Spot fires are a constant danger; long distance spotting occurs easily. 
Control: Direct attack is rarely possible and may be dangerous except immediately after 
ignition. Fires that develop headway in heavy slash or in conifer stands may be 
unmanageable while the extreme burning condition lasts. Under these conditions the only 
effective and safe control action is on the flanks until the weather changes or the fuel supply 
lessens. 

  
The National Weather Service provides alerts when conditions are favorable for Wildland Fires. The 
following table provides information on the different alerts for the National Weather Service: 
 
National Weather Service Alerts 

Alert Criteria 
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Fire 
Weather 
Watch 

Conditions are favorable for red flag conditions in and close to the watch area in the next 12 to 
48 hours. 

Red Flag 
Warning 

Iis issued for weather events which may result in extreme fire behavior that will occur within 24 
hours. Red Flag criteria occurs whenever a geographical area has been in a dry spell for a 
week or two, or for a shorter period, and the National Fire Danger Rating System (NFDRS) is 
high to extreme and if there is a sustained wind average 15 mph or greater, a relative humidity 
less than or equal to 25 percent, and a temperature of greater than 75 degrees F. 

 
PROFILE OF WILDLAND FIRES IN MIAMI-DADE 
Miami-Dade County possess a unique set of characteristics that make much of the state highly susceptible 
to wildfire: an abundance of wildlands, the presence of residents into these wildlands, and the intermingling 
of the built environment within wildland areas. Florida’s wildland vegetation evolved in a fire ecosystem 
allowing it to thrive by the natural maintenance characteristics of fire. Fine fuels, which are easily ignited 
and spread fire rapidly, are abundant throughout Florida. The lack of managed fire in much of the wildlands 
has promoted an accumulation of these fuels that will burn with such intensity as to hamper suppression 
efforts. The communities throughout Florida face a complex problem that is compounded by increasing fire 
intensities due to accumulation of vegetative materials, continued residential growth into wildland fire-prone 
areas, and increasing firefighting costs. One of the necessities of profiling the risk of wildfire is to 
understand the most susceptible ecosystems of Southern Florida. 
 
The scrub ecosystem consists of dense vegetation with sandy and dry soils. The scrub ecosystem is 
typically found isolated in other pine ecosystems. Intense wildfires occur every 10 to 100 years. During dry 
conditions, scrub pine is one of the most dangerous ecosystems for homes and homeowners with regard to 
wildfire hazard. The thick vegetation causes an ignited wildfire to produce a lot of heat. The high heat 
increases the amount and dispersal distance of firebrands making structures near a scrub pine wildfire 
susceptible to the air-borne embers. Homeowners living within or near the scrub pine ecosystem need to 
utilize hazard reduction strategies, including the creation of defensible space. 
 
Flatwood ecosystems dominate Florida. Most pines planted for commercial use function similar to the pine 
flatwoods natural ecosystem with respect to fire. The separation of tree crowns and under story vegetation 
keeps fire on the ground at low intensities and prevents spread into the crown. Fire frequency in pine 
flatwoods is typically one to eight years. If fire is excluded from these areas for longer periods, under story 
shrubs, invading hardwoods and vines can greatly increase the risk of crown fire. 
 
Dry prairie ecosystems have scattered, isolated trees with shrubs typical of the pine flatwood ecosystem. 
The lack of tree canopy or crowns supports the rapid growth of shrubs and herbaceous plants, which can 
burn readily during the dry season. Fire frequency is one to four years in dry prairies. Dry prairie fires can 
spread rapidly depending on the weather and moisture content of the vegetation. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade)  
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability Magnitude/Scale Casualty & Damage Hazard-Specific Hazard-Specific 
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Assessment Assessment Fatality 
Assessment 

Assessment Mitigation 
Assessment 

Capability 
Assessment 

Index Rating 
 

Index Rating 
 

Index Rating   
Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  38% Score 15%  Score 5% Score 10% Score  63% Score  68% 

 
  

Summary of Wildland Fire Events 
Subject Local Data 
Number of Hazard Events Since 1950 16 
Number of Hazard Events in Past 5 Years 1 
Number of Catastrophic Events 0 
Number of Injuries Since 1950 2 
Number of Injuries in Past 5 Years 0 
Number of Fatalities Since 1950 0 
Number of Fatalities in Past 5 Years 0 
Total Property Damage Since 1950 $3,000,000 
Total Property Damage in Past 5 Years $30,000 
Total Crop Damages Sine 1950 0 
Total Crop Damages in the Last 5 Years 0 
Number of Presidential Declarations   

Source: NCDC and SHELDUS 
 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 57% Score 42% Score 51% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 68% Score 41% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 50% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 55% Score 62% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis Governmental Conditions ► 
Impact 
Rating  
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Score 81% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 54% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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EARTHQUAKE	
OVERVIEW/INTRODUCTION 
Earthquakes also known as ‘seismic events’ are sudden slippages or movements in a portion of the earth’s 
crust accompanied by a series of vibrations. The ground shaking is caused by the sudden release of 
accumulated strain by an abrupt shift of rock along a fracture or fault in the earth, by volcanic or magmatic 
activity, or by other sudden stress changes in the earth’s crust. The hypocenter of an earthquake is the 
location beneath the earth’s surface where the rupture of the fault begins. The epicenter of an earthquake 
is the location directly above the hypocenter on the surface of the earth. 
 
Earthquakes occur on faults. A fault is a fracture or zone of fractures between two blocks of rock. Faults 
allow the blocks to move relative to each other. This movement occurs rapidly during an earthquake. Faults 
may range in length from a few millimeters to thousands of kilometers. Most faults produce repeated 
displacements or repeated earthquakes over long time periods. During an earthquake, the rock on one side 
of the fault suddenly slips with respect to the other. The fault surface can be horizontal or vertical or some 
arbitrary angle in between. Geologists use the angle of the fault with respect to the surface (known as the 
dip) and the direction of slip along the fault to classify faults. 
 
Faults which move along the direction of the dip plane are dip-slip faults and described as either normal or 
reverse (thrust), depending on their motion. Faults which move horizontally are known as strike-slip faults 
and are classified as either right-lateral or left-lateral. Faults which show both dip-slip and strike-slip motion 
are known as oblique-slip faults. Normal faults are a dip-slip fault in which the block above the fault has 
moved downward relative to the block below. This type of faulting occurs in response to extension and is 
often observed in the Western United States Basin and Range Province and along oceanic ridge systems. 
Thrust fault is a dip-slip fault in which the upper block, above the fault plane, moves up and over the lower 
block. This type of faulting is common in areas of compression, such as regions where one plate is being 
sub-ducted under another as in Japan. When the dip angle is shallow, a reverse fault is often described as 
a thrust fault. Strike-slip fault is a fault on which the two blocks slide past one another. The San Andreas 
Fault is an example of a right lateral fault. A left-lateral strike-slip fault is one on which the displacement of 
the far block is to the left when viewed from either side. A right-lateral strike-slip fault is one on which the 
displacement of the far block is to the right when viewed from either side. 
 
Aftershocks are earthquakes that follow the largest shock of an earthquake sequence. They are smaller 
than the main shock and within 1-2 rupture lengths distance from the main shock. Aftershocks can continue 
over a period of weeks, months, or years. In general, the larger the main shock, the larger and more 
numerous the aftershocks, and the longer they will continue. 
 
It is estimated that there are 500,000 detectable earthquakes in the world each year. 100,000 of those can 
be felt, and 100 of them cause damage. Geologists have identified regions where earthquakes are likely to 
occur in the United States. Earthquakes happen daily around the world. Currently there is no known time or 
season for earthquakes or seismic activity. Earthquakes and seismic activity has a very rapid and 
unpredictable onset. Current technology cannot predict an earthquake and is limited to real-time seismic 
surveillance. The duration of an earthquake is related to its magnitude but not in a perfectly strict sense. 
There are three ways to think about the duration of an earthquake. The first is the length of time it takes for 
the fault to fully rupture. The second is the length of time shaking is felt at any given point. Earthquakes can 
last from seconds to minutes. The third way to think about duration is the aftershock period after the main 
seismic event. Aftershocks can continue over a period of weeks, months, or years. In general, the larger 
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the main shock, the larger and more numerous the aftershocks, and the longer they will continue. 
Earthquakes occur daily around the world, and it is estimated that there are 500,000 detectable 
earthquakes in the world each year. 
 
Modified Mercalli Intensity Scale  
The effect of an earthquake on the Earth's surface is called the intensity. The intensity scale consists of a 
series of certain key responses such as people awakening, movement of furniture, damage to chimneys, 
and finally - total destruction. The Modified Mercalli (MM) Intensity Scale is the common intensity scale 
used in the United States. This scale is composed of 12 increasing levels of intensity that range from 
imperceptible shaking to catastrophic destruction. It does not have a mathematical basis; instead it is an 
arbitrary ranking based on observed effects. The Modified Mercalli Intensity value assigned to a specific 
site after an earthquake has a more meaningful measure of severity to the non-scientist than the magnitude 
because intensity refers to the effects actually experienced at that place. The following is an abbreviated 
description of the 12 levels of Modified Mercalli intensity. 
  
Modified Mercalli Intensity Scale 

Levels of 
Intensity 

Observed Earthquake Effects 

I  Not felt except by a very few under especially favorable conditions. 

II Felt only by a few persons at rest, especially on upper floors of buildings. 

III 
Felt quite noticeably by persons indoors, especially on upper floors of buildings. Many people 
do not recognize it as an earthquake. Standing motor cars may rock slightly. Vibrations similar 
to the passing of a truck. Duration estimated. 

IV 
Felt indoors by many, outdoors by few during the day. At night, some awakened. Dishes, 
windows, doors disturbed; walls make cracking sound. Sensation like heavy truck striking 
building. Standing motor cars rocked noticeably. 

V 
Felt by nearly everyone; many awakened. Some dishes, windows broken. Unstable objects 
overturned. Pendulum clocks may stop. 

VI Felt by all, many frightened. Some heavy furniture moved; a few instances of fallen plaster. 
Damage slight. 

VII 
Damage negligible in buildings of good design and construction; slight to moderate in well-built 
ordinary structures; considerable damage in poorly built or badly designed structures; some 
chimneys broken. 

VIII 
Damage slight in specially designed structures; considerable damage in ordinary substantial 
buildings with partial collapse. Damage great in poorly built structures. Fall of chimneys, 
factory stacks, columns, monuments, walls. Heavy furniture overturned. 

IX 
Damage considerable in specially designed structures; well-designed frame structures thrown 
out of plumb. Damage great in substantial buildings, with partial collapse. Buildings shifted off 
foundations. 

X Some well-built wooden structures destroyed; most masonry and frame structures destroyed 
with foundations. Rails bent. 

XI Few, if any (masonry) structures remain standing. Bridges destroyed. Rails bent greatly. 

XII Damage total. Lines of sight and level are distorted. Objects thrown into the air. 
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Richter Magnitude Scale 
The Richter magnitude scale, is used as an indicator of the force of an earthquake, measures the 
magnitude, intensity, and energy released by an earthquake. Each whole number increase in magnitude 
represents a tenfold increase in measured amplitude; as an estimate of energy, each whole number step in 
the magnitude scale corresponds to the release of about 31 times more energy than the amount associated 
with the preceding whole number value. It is important to note that the Richter Magnitude Scale is NOT 
used to express damage. 
  

National Weather Service Alerts 

Magnitude Earthquake Effects 

<2.0 Micro earthquakes, not felt. 

2.0 - 2.9 Minor earthquakes, enerally not felt, but are recorded. 

3.0 - 3.9 Minor earthquakes, often felt, but rarely causes damage. 

4.0 - 4.9 
Light earthquakes, noticeable shaking of indoor items, rattling noises, and significant 
damage is unlikely. 

5.0 - 5.9 
Moderate earthquakes, can cause major damage to poorly constructed buildings over small 
regions, and possible slight damage to well-designed buildings. 

6.0 - 6.9 Strong earthquakes, can be destructive in areas up to about 99 miles across in populated 
regions. 

7.0 - 7.9 Major earthquakes, an cause serious damage over larger regions. 

8.0 - 8.9 Great earthquakes, can cause serious damage in regions several hundred miles across. 

9.0 - 9.9 Great earthquakes, devastating in areas several thousand of miles across. 
  

10< Massive earthquakes, never recorded, widespread devastation across vast regions. 
 
PROFILE OF EARTHQUAKES IN MIAMI-DADE 
Southern Florida does not have documented active fault lines and those that have occurred are most likely 
a result of the small percentage (10%) of earthquakes that occur outside of fault zones. However, there 
have been several large earthquakes that have occurred outside of the state which resulted in the state’s 
most significant tremors. The active fault lines located near Charleston, South Carolina and the Caribbean 
have produced several quakes that were felt throughout Florida. A belt of mostly seaward-facing faults 
borders the northern Gulf of Mexico including westernmost Florida. The Gulf Coast faults are divided in four 
large groups because they number in the hundreds. The gulf-margin faults in Alabama and Florida have 
low seismicity.  
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 
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Index Rating 
 

Index Rating 
 

Index Rating   Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  5% Score  5% Score 0% Score 5% Score  N/A Score  68% 

 
The USGS database shows that there is a 0.279% chance of a major earthquake within 50 kilometers of 
Miami, Florida within the next 50 years. The largest earthquake within 100 miles of Miami, Florida was a 3.2 
Magnitude in 1992. 
  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 24% Score 29% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 49% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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TECHNOLOGICAL	HAZARDS	
  
In many respects, life in the 21st century is dependent on technology. Life’s basic requirements of food, 
shelter, and clothing are no longer available except through manufactured means. Food production, 
housing, heating, and transportation to our work locations are all dependent upon technology. 
 
Miami-Dade County is part of an industrialized region of the nation and has a very dynamic and complex 
infrastructure. It has important transportation networks; an international airport; large wholesale centers for 
the exchange and distribution of goods; and is a major economic power in the state of Florida. The 
County’s infrastructure, large residential population, and highly industrialized nature make it vulnerable to 
technological hazards. 
 
Unlike natural hazards that are often forecast, technological hazards are sudden and unexpected. 
Technological hazards include hazardous materials releases, large-scale fires, structural failures, 
transportation incidents, and utility failures. In many cases, the risks are minimized through engineered 
safety mechanisms, but in others the risk is magnified due to aging infrastructure and security 
vulnerabilities. Technological hazards can result in incidents that range in size from those that are easily 
contained, to those that can overwhelm Miami-Dade County’s ability to respond. Technological hazards 
pose a credible risk to the County and this will continue to do so due to our society's growing dependence 
on technology. 
 
The following technological hazards were included in this assessment: 
 

 Hazardous Materials Release 
 Dam Failure/Levee/Dike 
 Structural Fires 
 Transportation Incident (i.e. Highway and/or Rail Incident) 
 Contaminated Water Incident 
 Electric Utility Failure 
 Mass Migration 
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DAM	AND	LEVEE	FAILURE	
 
OVERVIEW OF WATER CONTROL FAILURE 
Levee and Dike Failures are a real risk in today’s post-Katrina world for communities around Lake 
Okeechobee.  A levee (or dike) is an artificial earthen wall, constructed as a defense along the edge of a 
body of water, to prevent it from flooding onto adjacent lowlands.  Levee flooding is caused by overtopping, 
failure, or seepage through or under the structure.  Levee failures or overtopping can produce dangerous 
flooding because of the high velocities and large volumes of water released. 
 
Dam Failure 
A dam failure is defined as an uncontrolled release of the reservoir. The causes of dam failures can be 
divided into three groups: dam overtopping, excessive seepage, and structural failure of a component. 
Despite efforts to provide sufficient structural integrity and to perform inspection and maintenance, 
problems can develop that can lead to failure. While most dams have storage volumes small enough that 
failures have little or no repercussions, dams with large storage amounts can cause significant flooding 
downstream.  Dam failures can result from any one or a combination of the following causes: 
 

 Prolonged periods of rainfall and flooding, which cause most failures; 
 Inadequate spillway capacity, resulting in excess overtopping flows; 
 Internal erosion caused by embankment or foundation leakage or piping; 
 Improper maintenance, including failure to remove trees, repair internal seepage problems, replace 

lost material from the cross section of the dam and abutments, or maintain gates, valves, and other 
operational components; 

 Improper design, including the use of improper construction materials and construction practices; 
 Negligent operation, including the failure to remove or open gates or valves during high flow 

periods; 
 Failure of upstream dams on the same waterway; 
 Landslides into reservoirs, which cause surges that result in overtopping; 
 High winds, which can cause significant wave action and result in substantial erosion; and 
 Earthquakes, which typically cause longitudinal cracks at the tops of the embankments, which can 

weaken entire structures. 
 
Dams are complicated structures, and it can be difficult to predict how a structure will respond to distress. 
“… the modes and causes of failure are varied, multiple, and 
often complex and interrelated, i.e., often the triggering cause may not truly have resulted in failure had the 
dam not had a secondary weakness. These causes illustrate the need for careful, critical review of all 
facets of a dam” (Safety of Existing Dams, 1983). 
 
Levee Failure 
Man-made levees can fail in a number of ways. The most frequent (and dangerous) form of levee failure is 
a levee breach. A levee breach is when part of the levee actually breaks away, leaving a large opening for 
water to flood the land protected by the levee. A breach can be a sudden or gradual failure that is caused 
either by surface erosion or by a subsurface failure of the levee. Sometimes levees are said to fail when 
water overtops the crest of the levee. 
  
 



Miami-Dade County THIRA 

2011  Page 283 of 364 
 

PROFILE OF DAM AND LEVEE FAILURE INCIDENT IN MIAMI-DADE 
 Refer to the following sections in the Vulnerability Index and Assessment: 

Water Control Structures 
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index 
Rating 

  
Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  6.25% Score  10% Score 12.5% Score 12.5% Score  46% Score  63% 

  
HAZARD IMPACT ANALYSIS 
 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 15% Score 40% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 37% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 45% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 45% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 
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Faith-Based ► 

Impact 
Rating  

Score 38% 
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ELECTRIC	UTILITY	FAILURE	
  
OVERVIEW AND INTRODUCTION 
An electric power outage (also power failure or power loss) is the loss of the electricity supply to a 
geographic area. The area of an outage (scale) can range from a single facility or neighborhood to a multi-
state region. The length of the outage (scope) is determined by combination of factors to include the scale 
of the outage, weather, and redundant equipment and capacity. The scale of the outage often directly 
affects the scope as often occurs during a hurricane; the greater number of down utility poles, wires, and 
transformers the longer the repair and restoration time.     
 
A power outage can be described as a blackout if power is lost completely or as a brownout if the voltage 
level is below the normal minimum level specified for the system. The reasons for a power outage can for 
instance be a defect in a power station, damage to a power line or other part of the distribution system, a 
short circuit, or the overloading of electricity mains. 'Load shedding' is a common term for a controlled way 
of rotating available generation capacity between various districts or customers, thus avoiding total wide 
area blackouts. 
 
Power outages are particularly serious for hospitals and other critical facilities and operations. Our society 
is extremely reliant upon life-critical medical devices, communications, and electronic information all of 
which require reliable (uninterrupted) electric power. This reliance on electric power has forced hospitals, 
data and telecommunications centers, and financial and trading institutions to have arrays of back-up 
batteries and emergency power generators. These generators, which are typically powered by diesel fuel, 
but should be ideally powered by natural gas where available, are configured to start automatically, as soon 
as a power failure occurs. 
 
SUMMARY OF POWER UTILITY FAILURE IN MIAMI-DADE 
The entire energy system is complex and consists of three major parts: generation, transmission, and 
distribution. The control and communication between these parts are extremely important as the failure of 
one part could disrupt the entire system. The energy system is reliant upon the following factors: continual 
maintenance, equipment replacement and redundancy, and additional high-load capacity. These factors 
have to be carefully balanced against operating cost and profit i.e. these initiatives are expensive but the 
costs cannot be readily push down to the consumer due to public pressure and opinion.     
 
The Florida Reliability Coordinating Council (FRCC) was formed on September 16, 1996. The FRCC is one 
of nine regional electric reliability councils under North American Electric Reliability Corporation (NERC) 
authority. FRCC's offices are located in Tampa, Florida. The FRCC region lies within the Eastern 
Interconnection and serves almost all of Florida, with the exception of a portion of the Florida Panhandle 
below Alabama. FRCC members include investor-owned utilities, cooperative utilities, municipal utilities, 
one federal power agency, power marketers and independent power producers. Due to the geographical 
and electrical configuration of Florida, the state has been divided into two areas - Area 2 includes Orlando, 
Tampa, St. Petersburg and Miami (central and south Florida). Area 1 includes western and northern 
Florida. 
 
The FRCC’s real-time and next day Reliability Coordinator function is located at Florida Power and Light’s 
System Control Center. The main responsibilities, as defined in detail in the FRCC Security Process 
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Document, are to ensure the reliable operation of the FRCC (Florida) electrical transmission grid and 
support power transfers for native loads and Merchant transactions. 
 
The Florida Public Service Commission has adopted the FRCC Generating Capacity Shortage Plan. This 
plan recognized that there might be times when generating capacity is tight or falls below consumer 
demand due to periods of abnormal weather or events of multiple unanticipated generating outages. The 
plan: 
 

1. Provides for early identification of situations that could lead to electricity shortages 
2. Coordinates actions among utilities, regulators, and state and local emergency agencies 
3. Establishes a communication network to assist consumers during an electricity shortage 
4. Issues appeals for voluntary conservation 

 
The shortage plan has four stages: 
 
Generating Capacity Advisory: A "Generating Capacity Advisory" is similar to a hurricane watch. It is 
intended to give early warning of potential electricity shortfalls and bring utilities, emergency management 
officials, the Governor and the Florida Public Service Commission to a state of readiness. The Advisory is 
primarily for information purposes. It automatically kicks off utility tracking activities, and it initiates inter-
utility and inter-agency communication. While advisories do not usually require public action, general 
information about the potential problem can be distributed to consumers to forewarn them of conditions if 
necessary.  A generating capacity advisory is triggered by: 
 

1. A forecast of extreme temperatures around the state 
2. A public conservation appeal by an individual utility 
3. A disruption of the gas pipeline(s) serving the FRCC Region may threaten to adversely affect the 

generation capacity in the FRCC Region. 
 
Temperature thresholds have been set for each city in the region and when a predetermined number of 
cities exceed their temperature triggers, an advisory is declared for that area. The temperatures are 
important since severe weather (hot or cold) can be accompanied by significant increases in electric 
demand. An advisory also is declared when any individual utility plans to or calls for voluntary conservation 
from its customers. At times the problem may be local and may not require or allow statewide assistance. 
Even in this circumstance, the advisory sensitizes all utilities to the problem and heightens awareness in 
case the event escalates into a potential statewide problem. 
 
Generating Capacity Alert: The second stage of the plan is a "Generating Capacity Alert." It is based on a 
reserve margin - the difference between available statewide resources and the amount of peak electric 
demand projected for that day. An alert will be called when the: 
 

1. Reserves fall below the size of the largest generating unit in the state (currently a little more than 
900 MW) 

2. Disruption of the gas pipeline(s) serving the FRCC Region will adversely affect the generation 
capacity in the FRCC Region. 

 
The reason for this trigger is that when reserves fall below this level, loss of that size unit to an unexpected 
mechanical failure could lead to blackouts somewhere since insufficient backup is available. 
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The alert starts actions to increase reserves. For example, available emergency supply options would be 
explored. Additionally, utilities can reduce electric demand through load management programs. These 
programs give utility dispatchers control over certain appliances and electrically powered equipment 
according to pre-arranged customer agreements. Through remote control equipment and installation of 
special switches on appliances (such as electric water heaters, air conditioning/heating systems and pool 
pumps), the dispatcher can cycle appliances on and off as needed during a peak demand period. Close to 
1500 MW of load management is available statewide. Utilities also can ask consumers to implement 
voluntary conservation measures. 
 
Some utilities have industrial or commercial customers on interruptible service. Under this agreement, the 
customer gets lower priced energy in exchange for the utility's right to interrupt their electricity on short 
notice to lower electric demand. The difference between load management and interruptible service is that 
the first selectively cycles specific appliances on and off for short periods of time, while the second cuts off 
service to the industrial load entirely. 
 
Typically, industrial customers on interruptible service have backup power (either they own small 
generators or are co-generators) and are able to supply their own electric needs for these periods. A little 
more than 1100 MW of interruptible load is available statewide. 
 
Generating Capacity Emergency:  A "Generating Capacity Emergency" occurs when firm load is lost or, 
in other words, blackouts occur or are inevitable somewhere in Florida. Rolling blackouts, manually 
activated by utilities, are a last resort to avoid system overload and possible equipment damage. Without 
them, the electric system could experience an automatic shutdown that would result in more widespread 
and longer blackouts. By the time rolling blackouts are used, utilities would have exhausted every available 
means to balance supply and demand. 
 
Prior to rolling blackouts, actions include bringing all generating units to full capability, starting all units that 
are available, purchasing energy from outside the state, reducing non-essential electric use at utility 
facilities, using load management, cutting off interruptible customers, reducing voltage within established 
safe limits, and issuing appeals to consumers for emergency cutbacks of electricity use and voluntary 
conservation. 
 
At this stage of the shortage plan, actions and information are coordinated among utilities, emergency 
agencies, the Governor, the Florida Public Service Commission, and the media. Frequent status reports 
are provided to agencies and the media. The Division of Emergency Management would consider using the 
Emergency Broadcast System (EBS) to inform citizens of events and to direct them to available shelters if 
conditions warranted. 
 
Recognizing the consequences of a loss of electricity, individual utility emergency plans include provisions 
for special facilities critical to the safety and welfare of citizens such as hospitals, fire and police 
departments, mass transit, communication services, water supply and sanitation facilities, and national 
defense installations. Every effort is made to maintain power to these facilities, but utilities recommend that 
emergency facilities or anyone with critical equipment should install emergency or portable generating 
equipment. 
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Although the state shortage plan is set up to give consumers advance warnings, there can be 
circumstances (such as the sudden loss of the transmission lines that connect Florida to the rest of the 
U.S., or the loss of multiple generating units) where blackouts suddenly could occur without the opportunity 
to issue warnings. 
 
When the power goes out during rolling blackouts, consumers should immediately turn off major appliances 
and the heating or air conditioning system. Once power is restored, appliances can be returned to use 
gradually as needed. This prevents sudden power drain as electricity is restored and avoids the possibility 
of an overload that could knock out power on a local electrical supply circuit. 
 
System Load Restoration: "System Load Restoration" is the last phase of the plan and is instituted when 
rolling blackouts have been terminated and power supply is adequate. It is the recovery stage and 
concerted efforts are made to provide frequent system status reports. Messages to consumers would focus 
on the timing and location of facility repairs, appropriate safety information and consumer self-help 
instructions. Phone lines at utilities are exceptionally busy at these times and consumers are urged to wait 
until power has been restored in their neighborhood before calling to report individual service problems. 
 
Florida Power and Light - Description of Existing Resources:  FPL’s service area contains approximately 
27,650 square miles and has a population of approximately 8.5 million people. FPL served an average of 
4,318,739 customer accounts in thirty-five counties during 2005. These customers were served from a 
variety of resources including: FPL-owned fossil and nuclear-generating units, non-utility owned generation, 
demand side management, and interchanged / purchased power. 
 
The existing FPL generating resources are located at fourteen generating sites distributed geographically 
around its service territory an also include partial ownership of in one unit located in Georgia and two units 
located in Jacksonville, Florida. The current generating facilities consist of four nuclear steam units, three 
coal units, eleven combined cycle units, seventeen fossil steam units, forty-eight combustion gas turbines, 
one simple cycle combustion turbine, and five diesel units. FPL‘s bulk transmission system is comprised of 
6,470 circuit miles of transmission lines. Integration of generation, transmission, and distribution system is 
achieved through FPL’s 542 substations in Florida. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  Index Rating   
Index 
Rating   Index Rating  Index Rating  

Score  75% Score  30% Score 0% Score 0% Score  67% Score  65% 
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Summary of Structural Fire Events 
Date Location Event Description 

Significant Local Events 

2005
South Florida 
(including 
Miami) 

Hurricane Wilma caused loss of power for 3.2 million customers in South Florida and 
Southwest Florida, with hundreds of thousands of customers still powerless a week 
later and full restoration not complete until November 11. 

2005
South Florida 
(including 
Miami) 

1.3 Million People in South Florida lost power due to downed trees and power lines 
caused by the then category 1 Hurricane Katrina. Most customers affected were 
without power for four days, and some customers had no power for up to one week. 

2004
South Florida 
(including 
Miami) 

5 million people in Florida were without power at one point due to Hurricane 
Frances, one of the most widespread outages ever due to a hurricane. 

  
HAZARD IMPACT ANALYSIS 
 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 23% Score 35% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 41% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► Impact 
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Rating 

Score 38% 
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HAZARDOUS	MATERIALS	RELEASE	
  
OVERVIEW AND INTRODUCTION 
Hazardous materials are materials that if released, can pose a threat to human health or the 
environment.  Hazardous material releases can cause long/short term health effects, damage to property, 
expensive cleanup/contractor costs, serious injury, and even death.  Hazardous materials are stored and 
transported throughout Southern Florida area in various quantities.  The storage of hazardous materials 
ranges from residential storage of household products to bulk storage of large volumes for industrial 
purposes.  Hazardous materials are transported by various methods such as railcars, barges, and 
trucks.  For purposes of this study, only those locations where the bulk storage of hazardous materials is 
present will be addressed because the amount of bulk storage material affects its potential risk.  
 
The release of a hazardous material during handling would most likely be the initial responsibility of the 
facility or carrier.  If the release could not be contained by the facility or carrier, then resources would need 
to be mobilized to remediate the release.  For example, if a hazardous materials release occurred from a 
barge, contractor support would be needed to contain the release with vacuum trucks, boom, and 
skimmers.  In addition, if a tanker containing sulfuric acid overturned on the highway, resources would be 
needed to clean up the spill and air monitoring support would be needed to assure the neighboring 
community that they are not at risk from the inhalation of acidic fumes from the release.  
 
Once a hazardous material release is recognized, immediate action must be taken to respond to the 
release to preserve health and safety and reduce the impact to the neighboring community and the 
environment.  Hazardous material releases in highly populated areas could result in evacuation or “shelter-
in-place” situations. A hazardous material release may be a rare occurrence, but one major release could 
have a significant impact on Miami-Dade. 
 
PROFILE OF HAZARDOUS MATERIAL RELEASE VULNERABILITY IN MIAMI-DADE 
 
Fixed Facilities 
Hazardous materials being used or stored at industrial facilities and in buildings is defined as a fixed facility 
hazardous material release hazard.  Fixed facilities include industrial facilities that store hazardous 
materials required for their processing or facilities that store hazardous materials that result from an 
industrial process. An uncontrolled release or mishandling of hazardous materials from a fixed facility may 
result in possible injury or fatality, severe financial loss or liability, contamination, and disruption of critical 
infrastructure 
 
The Emergency Planning and Community Right-to-Know Act (EPCRA), also known as SARA Title III, was 
enacted in November 1986 to enable state and local governments to adequately prepare and plan for 
chemical emergencies.  Facilities that have spilled hazardous substances, or that store, use, or release 
certain chemicals are subject to various reporting requirements.  Common EPCRA topics include: 
emergency planning; hazardous chemical inventory reporting; chemical information; toxic chemical release 
reporting; risk management plans, and the toxics release inventory (TRI) database. The TRI database 
includes facilities that manufacture (including importing), process, or otherwise use a listed toxic chemical 
above threshold quantities.  Facilities covered by EPCRA must submit an emergency and hazardous 
chemical inventory form to the Local Emergency Planning Committee (LEPC), the State Emergency 
Response Commission (SERC) and the local fire department annually.  This report, also called a Tier I or 
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Tier II, includes basic information including facility identification; employee contact information for 
emergencies and non-emergencies; and site specific information including facility description, chemical 
types and descriptions, releases or incidents, and chemical storage capacity, capabilities, and locations. 
 
Transport 

 
A hazardous material is a substance or material, which has been determined by the Secretary of 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated.  Transported hazardous materials are 
classified into one of nine hazard classes.  The hazard class is the category of a hazard assigned to a 
hazardous material according to 49 CFR 173 and the HMT.  If a material falls into any of the following 
classes it is considered a hazardous material: 
 

 Class 1 – Explosives 
 Class 2 -- Gases 
 Class 3 -- Flammable Liquids (and Combustible Liquids) 
 Class 4 -- Flammable Solids; Spontaneously Combustible Materials; Dangerous when Wet 

Materials 
 Class 5 -- Oxidizers and Organic Peroxides 
 Class 6 -- Toxic Materials and Infectious Substances 
 Class 7 -- Radioactive Materials 
 Class 8 -- Corrosive Materials 
 Class 9 -- Miscellaneous Dangerous Goods 

 
The transportation of hazardous materials occurs by various modes, but in Florida 98.8% of all freight 
movement is either rail or truck.  A 1998 report by the U.S. Department of Transportation entitled 
Hazardous Materials Shipments states that over 800,000 shipments of hazardous materials are estimated 
to occur within the United States per day, resulting in a total of 3.1 billion tons shipped annually.  Of the 3.1 
billion tons shipped annually, 42.9% is transported by truck, 4.4% by rail, 37.9% by pipeline, 14.7% by 

Hazardous Materials Freight Transport 
 

Freight Movement Tonnage Percent 

Florida Intrastate 

Rail 3.775M tons 67.2 
Truck 1.764M tons 31.6 
Air 4,300 tons 0.1 
Water 40,000 tons 0.7 

Interstate to/from Florida 
Rail 572,000 tons 31.2 
Truck 512,000 tons 35.0 
Air 4,000 tons 0.2 
Water 657,000 tons 33.6 
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water, and 0.05% by air.  In the State of Florida, the majority of intrastate freight movement is by 
rail.  Interstate freight movement is distributed among rail, truck, and water modes.  The following charts 
reflect the movement of freight by mode and tonnage. 
 
Truck 
Although rail transports larger gross tonnage of hazardous materials, the number of truck traffic counts 
carrying hazardous materials shipments is greater.  This is due to the larger volumes involved in a single 
rail shipment.   The majority of hazardous materials transport is conducted on Federal or State 
highways.  Miami-Dade County has heavy freight truck traffic on any of its four federal highways or fifty-
three state highways.  Florida’s Intrastate Highway System conveys most truck hazardous materials 
shipments.  
 
Railway 
In South Florida, over 5,601 tons of hazardous materials are shipped via railroad throughout the state of 
Florida with 64% of these shipments originating and terminating within the state.  Florida’s rail system 
includes 2, 871 miles with CSX Transportation owning and/or leasing 56.3% (1,616 miles).  The most 
siginficant railines in Miami-Dade are: 
 

 CSX Transportation 
 Florida East Coast Railway 
 South Florida Rail Corridor 

  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index 
Rating 

  Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  50% Score  5% Score 12.5% Score 12.5% Score  50% Score  55% 

 
   

Summary of Events 
Date Location Event Description 

Significant Local Events 

2011 Miami-Dade 

On March 23, 2011 an large fire near the Miami International Airport's fuel farm broke 
out threatening six fuel tanks with a holding capacity of six million gallons.  The fuel 
farm fire required the mobilization of over 40 units and 100 firefighters, and caused the 
cancellation of 36 flights and countless number of delayed flights. 

2006 Florida 
9 railway, 552 highway, and 29 undeclared transit hazardous material release incidents 
totaling $2.2M in damage occurred in Florida in 2006.  Twenty-four of these incidents 
were considered serious by the US Department of Transportation. 

2006 Daytona 2 municipal workers died and another was seriously injured while using a cutting torch 
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Beach to remove a steel roof over a storage tank containing highly flammable methyl alcohol 
(methanol) at the Bethune Point Wastewater Plant, owned and operated by the City of 
Daytona Beach. 

1998
Stock Island, 
Key West 

A Dion Oil Company (Dion) driver was on top of a straight-truck cargo tank checking 
the contents of its compartments and preparing to transfer cargo from a semitrailer 
cargo tank when explosive vapors ignited within the straight-truck cargo tank. The 
ignition caused an explosion that threw the driver from the top of the truck. The fire and 
a series of at least three explosions injured the driver and destroyed the straight truck, 
a tractor, the front of the semitrailer, and a second nearby straight-truck cargo tank. 
Damage was estimated at more than $185,000. 

1988 Collier 
County 

A cylinder containing a mixture of methyl bromide and chloropicrin was punctured 
following the overturn of a tractor/semitrailer. 

Regional Events 

2005 Graniteville, 
SC 

Human error caused a railroad switch to be left open.  As a result, two trains collided 
and a car carrying chlorine gas ruptured.  Approximately 90 tons of chlorine gas was 
released; ten people died and more than 250 peopled were treated for chlorine 
exposure.  Residents within one mile of the crash were forced to evacuate for two 
weeks.  Norfolk Southern estimates that clean-up cost between $30 and $40 million. 

  
  
HAZARD IMPACT ANALYSIS 
 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 53% Score 24% Score 40% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 17% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 50% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 55% Score 40% Score 45% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis Governmental Conditions ► 

Impact 
Rating  

Score 73% 
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Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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MASS	MIGRATION	
 
OVERVIEW OF MASS MIGRATION 
Mass migration refers to the migration of a large group of people from one geographical area to another. 
Mass migration is distinguished from individual or small scale migration; it is also different from seasonal 
migration, which occurs on a regular basis.  Mass migration is not always voluntary, sometimes including 
forced migration and refugees. 
  
MASS MIGRATION THREAT TO MIAMI-DADE 
Miami-Dade County has a history of mass immigration from the Caribbean basin, particularly Cuba and 
Haiti. A large uncontrolled influx of immigrants has the potential of significantly disrupting the social and 
economic stability in Miami-Dade County by overwhelming the delivery of essential services such as 
medical response and public safety. Armed violence abroad may also precipitate spontaneous mass 
immigration to south Florida. While the federal government has the primary responsibility for assuming 
control of mass immigration emergencies, Miami-Dade County may have to provide humanitarian effort 
including: shelter, food, water, medical, and other social services. 
 
The control of immigration into the United States is the responsibility of the United States Department of 
Homeland Security (DHS). The Department of Homeland Security has created the OPLAN Vigilant Sentry 
Plan. OPLAN Vigilant Sentry describes the basic organization and structure by which Homeland Security 
Task Force – Southeast (HSTF-SE) will deploy resources and direct multi-agency operations to address a 
potential and full-scale mass migration event. This plan is outlined in the County’s Change in Caribbean 
Government Plan and is located in Volume III of the CEMP. 
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  Index Rating   
Index 
Rating   Index Rating  Index Rating  

Score  25% Score  0% Score 0% Score 0% Score  38% Score 55%  

 
HAZARD IMPACT ANALYSIS  

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 15% Score 35% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 17% Score 26% 
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Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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NUCLEAR	POWER	PLANT	INCIDENT	
 
OVERVIEW OF NUCLEAR POWER PLANT INCIDENT 
A nuclear power plant is a thermal power station in which the heat source is one or more nuclear reactors. 
As in a conventional thermal power station the heat is used to generate steam which drives a steam turbine 
connected to a generator which produces electricity.  Nuclear power plants are usually considered to be 
base load stations, which are best suited to constant power output. 
 
Nuclear reactors can fail in a variety of ways. Should the instability of the nuclear material generate 
unexpected behavior, it may result in an uncontrolled power excursion. Normally, the cooling system in a 
reactor is designed to be able to handle the excess heat this causes; however, should the reactor also 
experience a loss-of-coolant accident, then the fuel may melt or cause the vessel it is contained in to 
overheat and melt. This event is called a nuclear meltdown. After shutting down, for some time the reactor 
still needs external energy to power its cooling systems. Normally this energy is provided by the power grid 
to that the plant is connected, or by emergency diesel generators. Failure to provide power for the cooling 
systems can cause serious accidents. 
 
As of March 1, 2011, there were 443 operating nuclear power reactors spread across the planet in 47 
different countries.  In 2009 alone, atomic energy accounted for 14 percent of the world's electrical 
production. Break that down to the individual country and the percentage skyrockets as high as 76.2 
percent for Lithuania and 75.2 for France  In the United States, 104 nuclear power plants supply 20 percent 
of the electricity overall, with some states benefiting more than others. 
  
SUMMARY OF MIAMI-DADE'S NUCLEAR POWER PLANT INCIDENT VULNERABILITY 
The Turkey Point Nuclear power plant is located in the southeastern portion of Miami-Dade County 
adjacent to Biscayne Bay and approximately 10 miles south of Cutler Ridge. Nine of the ten areas within 
the ten-mile Emergency Planning Zone (EPZ) are inside Miami-Dade County. All of Miami-Dade County is 
within the 50-mile Emergency Planning Zone. The Florida Division of Emergency Management (DEM) has 
the overall responsibility for the coordination of any response to a nuclear power plant emergency by 
federal, state or local agencies. Miami-Dade County’s immediate responses for protecting its residents in 
the event of a nuclear power plant emergency are contained in the Turkey Point Procedure which can be 
found in Volume III of the CEMP. 
 
For additional information, refer to: 

 Energy Sector 
 Terrorism 

  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
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 Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score  18.8% Score  25% Score 6.3% Score 6.3% Score  81% Score  54% 

 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 53% Score 38% Score 58% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 41% Score 64% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 50% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 55% Score 49% Score 55% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 81% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 62% 
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STRUCTURAL	FIRES	
  
OVERVIEW/INTRODUCTION 
Structural fire and failure has been a reoccurring hazard for many centuries.  As improvements to building 
construction and codes improve to protect its integrity, older buildings are aging and becoming more 
vulnerable and susceptible to these hazards.  Today’s environment of large office and commercial 
buildings, coupled with urban sprawl, further complicate this risk.  Historical large-scale fires and structure 
failures fueled the development and enforcement of stricter fire and building codes.  Despite these fire 
codes and safety measures, structural failures and fires still occur today. 
 
Structural Construction Types 
There are five types of building construction.   Each of the five types of construction have a fire resistance 
rating specified by the International Building Codes. Listed below are the different types of construction 
used for fire resistance and fire fighting. 
 
Structural Construction Types 

Type Criteria 

Type I: Fire 
Resistive 

Typically used in high-rises. The material comprising the structure is either inherently 
able to withstand significant exposure to fire (concrete), or in which a fire resistive 
covering is applied to steel structural members. 

Type II: Non-
Combustible 

Typically used in strip shopping center malls. Roofs are constructed out of steel rafters. 

Type III: Ordinary 
Construction 

Brick and mortar walls, wood frame floors. City row houses are where this type of 
construction is most often found. 

Type IV: Heavy 
Timber Often used in churches or other community-based buildings. 

Type V: Wood 
Frame 

Typically used in recent construction of single-family dwellings, townhouses, garden 
apartments with four floors or less. 

 
PROFILE OF STRUCTURAL FIRES IN MIAMI-DADE 
The structural failure of a building can be slow or sudden and usually always without warning.  Excessive 
stresses and strains of critical supports can deteriorate the integrity of the structure.  The facility that fails 
can range from simply a bridge to a massive high-rise.  Structural failures are usually the result of other 
hazards.  The largest known occurrences of structural failure are those attributed to terrorism; however, 
there have been structural failures as a result of human error attributed to design or construction 
error.  According to the National Fire Protection Association, apartment high rises represent the greatest 
number of fires in the United States with 7,000 fires annually and millions of dollars in damage. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
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Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & Fatality 
Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 
Index Rating 

 
Index Rating 

 
Index Rating   Index Rating   Index Rating 

 
Index Rating 

 
Score  50% Score  0% Score  25% Score 12.5% Score  83% Score  82% 

 
  
 HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 45% Score 30% Score 35% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 17% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 24% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 55% Score 49% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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TRANSPORTATION	INCIDENT	(I.E.	HIGHWAY	AND/OR	RAIL	INCIDENT)	
 
OVERVIEW OF TRANSPORTATION INCIDENT 
The transportation infrastructure is the backbone to an urban area's success.  As in any large urban areas, 
disruption of highway systems, mass transit, or commercial and industrial modes of transporting can 
strangle traffic and can affect the productivity of an urban area'.  Inter-dependencies exist between 
transportation and nearly every other sector of the economy.  A failure to the transportation infrastructure is 
defined as a shutdown of a segment of the transportation sector.  Most significant transportation incidents 
are the affects of natural or technological hazards.  Operator error or equipment malfunction is typically an 
isolated event; however, these isolated events can result in mass casualties and a have a significant 
cascading impact on the short-term efficiency of an area.  Urban areas are dependent on a maintained and 
functioning transportation system in order for it to carry out daily activities.  
 
The transportation sector can be broken down into three main sub-sectors: 
 
Aviation 
Most incidents are attributed to pilot error and are usually nonfatal.  Most incidents occur prior to takeoff or 
after landing.  A NOAA/NWS study determined trends that suggest that weather is contributing factor to 
about 30% of aircraft accidents and about 35% of aircraft fatalities.  This weather would include low ceiling, 
thunderstorms, fog, rain, icing, updrafts/downdrafts, snow, turbulence, and tailwind/crosswind. 
 
Highway 
Urban areas are dependent on a fully functioning highway system to transport goods, services, and 
commuters.  Highway traffic varies between commercial and industrial purposes and is therefore a 
fundamental component of every resident's daily lives.  “Motor vehicles injuries constitute 99% of non-fatal 
transportation injuries and 94% of transportation deaths.  Human error contributes to most automobile 
accidents.  This contributing factor can come in many forms such as driver impairment, driver inexperience, 
driver distraction, etc.  The NHTSA highlights future trends will have a great affect on national road safety. 
 
Public Mass Transit  
Public Mass Transit includes buses, trains and other modes of public transportation.  The Federal Railroad 
Administration (FRA) determined for train accidents, “human factor” caused 38.4% of total accidents, the 
largest category of train accident causes. This human factor is unique, in the way that more people are 
involved in the operation of the rail lines besides the operator.  Because the operations of rail transit 
depend on a larger number of people, the potential for human error is increased.  Equipment malfunctions 
related to Weather are a significant concern for mass transit.  Extreme weather can lower equipment or 
transit fatigue limits.  For example, extreme heat has been known to bend rails, causing train 
derailment.  Transit systems should be regularly inspected for evidence of fatigue failure, but certain 
fatigues can be naked to the human eye.  
  
PROFILE OF TRANSPORTATION INCIDENT VULNERABILITY IN MIAMI-DADE 
Refer to the following sections in the Vulnerability Index and Assessment: 

 Airports 
 Freight Rail 
 Mass Transit 
 Transportation (Highway) 
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HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score  75% Score  0% Score 50% Score 12.5% Score  83% Score  86% 

 
  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 23% Score 31% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 41% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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WATER	/	WASTEWATER	INCIDENT	
 
OVERVIEW OR WATER / WASTEWATER INCIDENT 
The water and wastewater infrastructure is a critical element to developed areas.  Residents depend daily 
on the ability of local government to provide clean potable water as well as dispose of sanitary water. The 
arrangement of water and wastewater systems is dictated by the source of water or wastewater, 
topography of the distribution or service area, and variations in water consumption or use.  Each water 
system is unique and is influenced by local conditions. 
 
Wastewater Systems: Domestic or sanitary wastewater refers to liquid discharged from residences, 
business buildings, and institutions. Industrial wastewater is typically treated to regulated levels of 
contamination, before discharged to the sanitary wastewater system.  Municipal wastewater is the general 
term applied to collecting and treating stormwater.  Typically, municipal wastewater systems are 
independent from sanitary and industrial wastewater systems. 
 
Water Systems: They objective of municipal water treatment is to provide a potable supply – one that is 
chemically and microbiologically safe - for human consumption.  For domestic uses, treated water must be 
aesthetically acceptable – free of turbidity, color, odor, objectionable taste, and safe for 
consumption.  Water distribution systems are typically dictated by the surrounding environment and water 
source.  For example, if water is supplied at only one point in a pipe network in remote areas, elevated 
storage or ground-level storage with booster pumping is required in order to maintain pressures. The 
primary engineering objectives of a water distribution system are to provide a stable hydraulic gradient 
pattern for maintaining adequate pressure throughout the service area and sufficient pumping and storage 
capacities to meet fire demands and emergencies such as main breaks and power failures. 
 
PROFILE OF WATER / WASTEWATER INCIDENT VULNERABILITY IN MIAMI-DADE 

 Refer to the following sections in the Vulnerability Index and Assessment: 
Water / Wastewater Treatment 

 
 Also refer to Public Health Hazard Assessment & Consequence Analysis for references to 

Contaminated Water Incident 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index 
Rating 

  
Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  18.8% Score  0% Score 12.5% Score 0% Score  81% Score  68% 

 
   
HAZARD IMPACT ANALYSIS 
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Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 23% Score 34% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 41% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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CRIME/TERRORISM	HAZARDS		
 
The world has witnessed a growing number of politically or criminally motivated incidents (hazards) that 
have had a significant impact on the global social environment. These hazards constitute deliberate acts 
(violent or non-violent) that have a direct relation to political motives and/or events. These acts have a 
significant effect on the community’s safety, social environment, and economy. 
 
In the past decade, terrorism has had a significant influence on the daily lives of Americans. The consistent 
attacks abroad and intermittent attacks within the United States have made all communities more 
conscious of the growing risks and vulnerabilities in a free environment. The advancement of technologies 
has made our communities more vulnerable to the impacts from these hazards. It should be noted that the 
impact of a terrorist attack can extend beyond the immediate targeted facility. The effects of terrorism 
include: 
 

 Direct Result: Injury, illness, or death. 
 Psychological Reactions: fear, anxiety, stress, shock, revulsion, long-term emotional effects, post 

traumatic stress. 
 Economic, Political, and Social Impacts. 

 
Crime/Terrorism hazards will damage or impair the County's infrastructure, disrupt commerce, and possibly 
result in large-scale health emergencies, disease outbreaks, and/or epidemics. Although the total volume of 
terrorist incidences worldwide has declined in the 1990s, the percentage of terrorist events resulting in 
fatalities has grown. As a large U.S. city and a key economic component of the United States, Miami-Dade 
could be a possible target for terrorist activities. Federal and public buildings, large market sectors, critical 
infrastructure, tourist attractions, and large-scale events are all prime targets for terrorist organizations. 
Additional vulnerabilities include: 
 

 Transportation Systems – highways, railways, waterways, and airports are vital to the 
transportation of materials, goods, services and people. 

 Population – an attack on a large population is attractive to gain large media attention. 
 Industry – large manufacturers and companies house hazardous materials. Disruption of these 

facilities can have an economic impact and cause physical damages to property and loss of lives 
due to the large volume of hazardous materials housed. 

 Utilities – there is a large dependency on telecommunications, power, water, wastewater, and 
pipeline services for daily activities and operations. 

 Government Buildings – an attack on government buildings is attractive in order to deliver a 
political statement. 

 Entertainment/Recreation – anywhere that attracts large populations is an attractive target. 
 
The following hazards were assessed in this category: 

 Terrorism 
 Bomb Threat Incident 
 Civil Disobedience/Civil Unrest 
 Cyber-Security Incident 
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CIVIL	DISOBEDIENCE/CIVIL	UNREST	
 
OVERVIEW OF CIVIL DISOBEDIENCE / CIVIL UNREST 
Civil unrest is the result of groups or individuals within the population feeling, rightly or wrongly, that their 
needs or rights are not being met, either by the society at large, a segment thereof, or the current overriding 
political system. When this results in community disruption of a nature where intervention is required to 
maintain public safety it has become a civil disturbance.  Civil disturbances can also occur in reaction to 
political movements or special events that attract large crowds.  Celebrations of professional or collegiate 
sporting events such as the Super Bowl, NBA Finals or the NCAA’s Bowl Championship Series 
championship game can turn violent resulting in civilian deaths, property damages and numerous arrests. 
When groups or individuals disrupt the community to the point where intervention is required to maintain 
public safety, the event has become a civil disturbance. 
 
Civil disturbance spans a wide variety of actions and includes, but is not limited to labor unrest; strikes; civil 
disobedience; demonstrations; riots; prison riots or rebellion leading to revolution. Triggers could include 
racial tension; religious conflict; unemployment; a decrease in normally accepted services or goods, such 
as extreme water, food, or gasoline rationing; or unpopular political actions.  The most common type of civil 
disturbance is riots.  Riots can cause extensive social disruption, loss of jobs, death, and property damage. 
The loss and damages may result from those involved in the action or initiated by authorities in response to 
the perception of a potential threat. 
  
CIVIL DISOBEDIENCE / CIVIL UNREST THREAT TO MIAMI-DADE 
Miami-Dade County has a multi-ethnic population originating from countries with widely divergent political 
systems, religious beliefs, and educational backgrounds. As with any large metropolitan area with diverse 
cultures, civil disturbances must be anticipated and expected. The Miami-Dade Police Department has the 
primary responsibility for gathering intelligence and maintaining law and order within this arena and 
maintains the SOP that outlines the coordination and handling of responses to civil disturbances.  DEM & 
HS’s Change in Caribbean Government Plan also addresses the possibilities of local civil disturbance 
related to any instability or change in Caribbean government. 
 
The Greater Miami Area has hosted the Super Bowl nine times and over NCAA Orange Bowl 
Championship.  In 2006, the Miami Heat won the NBA championship.  These special events attract large 
crowds, celebrities, and dignitaries throughout the Miami-Dade area. Post-game celebrations of 
professional or collegiate sporting events can turn violent and result in deaths and property destruction. In 
addition, Florida’s large immigration population can react negatively to U.S. immigration policies. Reactions 
to court cases that deal with racial issues or immigration can spark civil unrest.  Miami-Dade can be 
impacted by an influx of refugees from Caribbean nations entering the nation legally or illegally.  The 
consequences of a mass arrival of illegal entrants include the threat of health, safety and welfare if they are 
detained in mass for an extended length of time. 
 
Since the 1960’s, the State of Florida has consistently experienced some form of civil disturbance that has 
prompted a public safety and emergency services response. The potential always exists for individuals or 
groups to turn their grievances into violent acts resulting in deaths and property destruction.  Consequently, 
civil disturbances can result in significant business interruptions. Usually local businesses are targeted 
during riots resulting in short-term financial losses and long-term recovery costs. 
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HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index 
Rating 

  Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  25% Score  0% Score 6.3% Score 6.3% Score  75% Score  65% 

 
  
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 21% Score 43% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 50% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 81% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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 Unauthorized use of computer systems is on the decline, as is the reported dollar amount of annual 
financial losses resulting from security breaches. 

 In a shift from previous years, virus attacks and denial of service outpaced theft of proprietary 
information. 

 
The initial attack may go undetected for a long time, hibernating until it is launched years after initially 
installed.  A slow attack that is not reported for an extended period-of-time, allows for logic bombs, trap 
doors, Trojan horses, and viruses to be inserted periodically over time and in a place of the intruder’s 
choosing. 
 
Many of the information defense systems today take a ‘Defense in Depth’ approach to securing information 
technology systems.  Defense in Depth takes a layered approach with multiple firewalls, intrusion detection 
devices, and network security.  This enables authorities to detect intrusions, stop intruders from causing 
further damage, denied further access, tracked for future legal action, or counterattacked.  There is a 
tolerance for those attacks that cannot be avoided.  Back-up systems, redundancy, heightened awareness, 
integrity restoration, and recovery will provide means to adequately, manage the consequence of an attack. 
 
Many of the cyber attacks are unsuccessful.  Even more are simple hackers with a heightened level of 
curiosity.  However, some of these attacks are malicious and can result in catastrophic damages to the 
nervous system of a community's cyber infrastructure. 
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index Rating   
Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  37.5% Score  5% Score  0% Score  0% Score  75% Score  68% 

 
  
HAZARD IMPACT ANALYSIS  

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 30% Score 39% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 41% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  

Key Resources ► Impact 
Rating  

Social Conditions ► Impact 
Rating  
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Score 25% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 81% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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TERRORISM	
 
OVERVIEW OF TERRORISM 
In the past decade, terrorism has had a significant influence on the daily lives of Americans.  The consistent 
attacks abroad and intermittent attacks within the United States have made all communities more 
conscious of the growing risks and vulnerabilities in a free environment.  The advancement of technologies 
has made our communities more vulnerable to and the impacts greater from a political hazard.  The impact 
of a terrorist attack can extend beyond the immediate targeted facility.  The effects of terrorism include: 
 

 Direct Result: Injury, illness, or death 
 Psychological Reactions: fear, anxiety, stress, shock, revulsion, long term emotional effects, post 

traumatic stress. 
 Economic, Political, and Social Impacts. 

 
Improvised Explosive Device 
Munitions are the most common weapon used in acts of terrorism typically consists of the detonation of an 
explosive device delivered via person, vehicle, or projectile on or near a target.  The duration of the hazard 
is instantaneous and consists of a rapid release of energy in the form of light, heat, sound, and shock 
waves.  Additional devices can be utilized in order to increase the complexity, impact, and/or the duration of 
the hazard.  Bombings are categorized as low-order and high-order munitions.  
 
High-order munitions consist of materials that detonate using all of the filler material at a burning rate 
greater than of the speed of sound.  High-order munitions destroy the target by shattering structural 
materials.  Examples of high-order munitions include Trinitrotoluene, Tertytol, Amatol, Nitroglycerin, 
Cyclonite, and Dynamite.  The pressure wave of high-order munitions range from 50,000 - 4,000,000 
psi.  Low-order munitions consist of materials that deflagrate at a burning rate less than that of the speed of 
sound.  Low-order munitions do not consume completely leaving shock sensitive material.  Examples of 
low-order munitions include Black Powder, Ammonium nitrate, Hypergolic chemicals, gasoline, and 
propane.  The pressure wave of low-order munitions reaches 50,000 psi.  A munitions’ blast is caused by a 
dynamic over-pressures generated by the detonation of the explosive.  As the shock wave expands, there 
is a rapid decrease in pressure. 
 
Complete detonation of high-order explosives can generate pressures up to 700 tons per square inch and 
temperatures exceeding 3,000° F at the point source of the blast.  Half of the energy is expended in the 
compression of air surrounding the bomb, resulting in the ‘blast effect’, which results in the most significant 
damage.  The energy from the blast decreases logarithmically as a function of distance from the 
blast.  Terrain, forestation, and structures can absorb or deflect the energy released from an explosive 
device. The incident overpressure, or blast pressure, that is emitted is a function of the net explosive weight 
of the munitions and the distance from the blast source.  The extent of damages and injuries of a munitions 
explosion are dependent on numerous factors.  The Department of Defense provided general indications of 
the overall damage and injuries expected by a munitions explosion based on size of and distance from the 
explosion and typical construction practices. In order to identify the potential damage impact of a munitions 
blast, a relation is required between the weapons yield (net explosive weight) of the munitions, the distance 
from the blast source, and the amount of damage that is expected. The Department of Defense identifies 
the following levels of potential damage from a blast: 
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Radiological Dispersal Device (RDD or “Dirty Bomb”):  A RDD is a high-order munitions device used to 
spread radioactive material.  A small conventional bomb would be adequate to disperse material in a 
significant geographic area.  The extent and area of contamination is dependent on the type of radioactive 
material and the munitions range.   Currently, over 2,000 metric tons of high-level radioactive waste and 12 
million cubic feet of low-level radioactive waste produced annually by the 103 operating reactors in the 
United States (Nuclear Energy Institute, 2004).  In the United States, it is estimated that of roughly 2 million 
small-but-valuable radioactive contraptions used annually in industries ranging from construction to 
healthcare to scientific research.  Hundreds of these devices have been lost, stolen, or even abandoned 
and 30,000 devices are unaccounted (Nuclear Energy Institute, 2004).  Approximately 2 kilograms of highly 
enriched uranium were stolen from poorly protected nuclear facilities in the former Soviet Republic of 
Georgia during the last decade (Honour, 2003). 
 
Nuclear Facility Attack:  Since September 11, 2001, the NRC has performed state-of-the-art structural 
and fire analyses to predict the consequences of terrorist acts on a nuclear power plant. These studies 
confirm that, given robust plant designs and the additional enhancements to safety, security, and 
emergency preparedness and response, it is unlikely that significant radiological consequences would 
result from a wide range of terrorist attacks, including one from a large commercial aircraft.  
 
Delivery of Radioactive Materials:  Of almost 400 million packages of hazardous material shipped each 
year in the United States, radioactive materials account for less than 1 percent with the vast majority of 
these shipments low-level radioactive material used in medical applications (NEI, 2004). The transportation 
of nuclear and radioactive material is highly regulated by the NRC and the Department of Transportation. 
About 250,000 packages per year contain radioactive materials resulting from nuclear power plants (NEI, 
2004).  Transportation of spent nuclear fuel and other high activity shipments require physical protection 
including: 
 

 Use of NRC-certified, structurally rugged, shipment over packs and canisters. 
 Advance planning and coordination with local law enforcement along routes. 
 Protection of information about schedules. 
 Regular communication between transports and control centers. 
 Armed escorts within heavily populated areas. 
 Vehicle immobility measures to protect against movement of a hijacked shipment before response 

forces arrive. 
 
Biological 
Biological agents are living organisms, or the materials derived from them, that cause disease in, or harm 
to humans, animals, or plants, or cause deterioration of material. Biological agents may be found as liquid 
droplets, aerosols, or dry powders. A biological agent can be adapted and used as a terrorist weapon, i.e., 
anthrax, tularemia, cholera, encephalitis, plague and botulism. There are three different types of biological 
agents: bacteria, viruses, and toxins.  There are estimated to be over 1,200 effective biological agents, 
however there are only several biological agent considered to have both a high potential for adverse public 
health impact and that also have a serious potential for large-scale dissemination.  The biological agents 
that pose the most serious threat are readily accessible in nature, have the potential to spread rapidly and 
have the ability to cause mass casualties.  The CDC has placed biological agent into one of three priority 
categories for initial public health preparedness: A, B, and C.  Category A agents have the greatest 
potential for adverse public health impact with mass casualties, and require broad-based public health 
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preparedness efforts.  Category A agents also have a moderate to high potential for large-scale 
dissemination or a heightened general public awareness that could cause mass public fear and civil 
disruption (Rotz et al, 2002) 
 

Category "A" Agents 
Biological Agent(s) Disease 
Variola minor Smallpox 
Bacillus anthracis Anthrax 
Yersinia pestis Plague 
Clostridium botulinun Botulism 
Francisella tularensis Tularemia 
Filovisuses and Areanviruses Viral hemmohagic fevers (Ebola, Lassa virus) 

 
There is a long history of the use of biological agents during armed conflict.  In 1346, the bodies of soldiers 
who died of the bubonic plague were catapulted over the walls of the besieged city of Kaffa. This event is 
hypothesized by some medical historians that the action resulted in the infamous pandemic that spread 
over the entire continent of Europe, via the Mediterranean ports.  Organized research by Nation states first 
gained momentum during World War II and carried into the Cold War.  The former Soviet Union and the 
United States had large biological warfare programs to develop weapons-grade biological 
agents.  Although many of the most threatening biological agents are military-grade weapons, many can be 
cultivated and introduced with the intention of inflicting harm.  Only a handful of biological agents have the 
ability to paralyze a large city or region of the country and cause high numbers of deaths, wide-scale panic 
and massive disruption of commerce. 
 
Biological agents are not difficult to cultivate and the technology to weaponize most mediums does 
exist.  The successful dispersion of biological agents is contingent on the agent, the munitions, the delivery, 
and meteorological conditions.  Most dispersion takes place in a closed environment (e.g., buildings, HVAC 
systems, etc).  Most biological agents have the ability to disperse as an aerosol.  Agro-terrorism is a subset 
of bioterrorism, and defined as the deliberate introduction of an animal or plant disease with the goal of 
generating fear, causing economic losses, and/or undermining stability.   The results of an agro-terrorist 
attack may include major economic crises in the agricultural and food industries, loss of confidence in 
government, and possibly human casualties. Humans could be at risk in terms of food safety or public 
health, especially if the chosen disease is transmissible to humans (zoonotic). 
 
Chemical 
Historical uses of chemical agents have been limited to acts of war; however, they have been several 
reported instances where chemical agents were utilized by terrorists in civilian settings.  There are two 
objectives of using chemical agents: incapacitate and kill.  Most chemical agents are in liquid form and 
disseminated by using heat to evaporate the agent, exploding munitions, or a mechanical spray 
device.  Weaponizing chemical agents is not difficult but does require several steps to stabilize 
degradation, increase the viscosity and persistency, and applying methods to improve the dispersion of the 
agent.  The successful dispersion of chemical agents is contingent on the characteristics of the agent, the 
munitions, the delivery, and meteorological conditions.  Air temperatures, humidity, precipitation, and wind 
speed can all have mitigating or exacerbating effects on the chemical agent’s impact.  Chemical agents 
may persist longer in an urban environment because building materials are porous and can absorb agents, 
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which slowly releases over time (Sidell, 2002).  Chemical agents are classified based on their effects on the 
victim(s).  Chemical agents are broken into neurotoxins (nerve agents), blister irritants (military blister 
agents), chemical asphyxiates (blood agents), and respiratory irritants (choking agents). 
 
The use of chemical agents in a covert attack has been limited to a few international instances where 
terrorists or extremists targeted a mass population.  The Tokyo Subway sarin gas attack of 1995 was the 
first successful use of a chemical agent in a covert attack and increased the awareness of the possibility of 
an attack by a terrorist organization or individuals.  Some chemicals, such as Sarin and hydrogen cyanide, 
are used in commercial manufacturing and would require little sophistication to obtain or use, but would 
require technical expertise to produce and deliver.  The production of chemical nerve agents requires 
sophisticated laboratory equipment and generates corrosive and dangerous by-products.  Successful 
delivery of a chemical agent would need to be in vapor state, or aerosolized.  To serve as a weapon, 
chemical agents require high toxicity and volatility, further complicating the process of production, storage, 
and release.  Whether the chemical agent is released indoors or outdoors will be a significant factor of the 
success of deployment.  The outdoor delivery of chemical agents proves to be difficult due to 
meteorological and environmental conditions.  Sun, rain, humidity, temperature, and wind can increase or 
decrease the effectiveness of the chemical agent.  An aerosolized cloud gradually dissipates over time; 
however, the time it takes to dissipate is dependent on atmospheric conditions such as exposure to 
oxygen, pollutants, and ultraviolet rays.  Indoor dissemination of a chemical agent can be more effective 
because meteorological and environmental conditions are controlled. 
 
Although chemical agents are readily available throughout commercial manufacturing and industry, the 
1993 Chemical Weapons Convention makes it difficult to obtain enough of the chemicals needed in the 
synthesis of nerve agents.  Law enforcement activities have reduced the threat by cracking down on 
terrorist activities and funding in Chicago and the nation.  Increased security measures at a high profile; 
densely populated events have further reduced the probability of a successful chemical agent 
attack.  However, the arrest of a Chicago man who obtained cyanide and other chemicals and stored them 
in an underground storage room of the Chicago "L" makes it apparent that loopholes in securing chemical 
agents do exist. 
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
  

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
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Casualty & 
Fatality 
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Damage 
Assessment 

Hazard-Specific 
Mitigation 
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Hazard-Specific 
Capability 
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Index Rating 
 

Index Rating 
 

Index 
Rating 

  
Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  18.8% Score  40% Score 56.3%  Score 25% Score  54% Score  55% 
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HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 53% Score 47% Score 58% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 55% Score 71% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 50% Score 39% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 55% Score 49% Score 30% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 86% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 54% 

Special Properties ► 

Impact 
Rating  

Score 44% 

Faith-Based ► 

Impact 
Rating  

Score 62% 
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PUBLIC	HEALTH	HAZARDS		
 
Disasters, almost by definition, involve health risks. Current discussions of disasters tend to center on 
terrorist attacks and health risks. It is important to remember that disasters are a multi-faceted challenge 
and include the public health consequences of geophysical hazards, industrial/technological accidents, 
terrorist events, and biological disasters, such as SARS outbreaks and E. coli contamination. 
 
This assessment includes the following public health hazards: 
 

 Animal and Plant Disease Outbreak 
 Food Borne Illness Incident 
 Meningitis 
 Plague 
 Anthrax 
 Pandemic/Epidemic 
 Water Contamination 
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ANTHRAX	
 
OVERVIEW/INTRODUCTION 
Biological agents have been used in conflicts to intimidate, kill and injure dating back centuries. Biological 
agents are not difficult to cultivate and the technology to weaponize most mediums exists. The successful 
dispersion of biological agents is contingent on the agent, the munitions, the delivery, and meteorological 
conditions. Most dispersion takes place in a closed environment (e.g., buildings, HVAC systems, etc). Most 
biological agents have the ability to disperse as an aerosol. Many of the most threatening biological agents 
have already been processed into military-grade weapons and many others can be cultivated and 
introduced with the intention of inflicting harm. A handful of biological agents have the ability to threaten a 
community and result in high numbers of casualties, wide-scale panic, and disruption of essential service 
and operations. These agents have the highest potential impact to public health and have been given the 
highest priority by the CDC. Anthrax has been identified as one of these agents. 
 
Anthrax has been classified as a Category A agent by the CDC. Category A agents have the greatest 
potential for adverse public health impact with mass casualties and require broad-based public health 
preparedness efforts. The CDC defines a Category A agent as a high-priority agent that poses a risk to 
national security because it: 
 

 Can be easily disseminated or transmitted from person to person 
 Results in high mortality rates and has the potential for major public health impact 
 Might cause public panic and social disruption 
 Requires special action for public health preparedness 

 
For a biological agent to cause illness, it must gain entry into the body and begin to promulgate. There are 
four routes of entry into the body: absorption through the skin, inhalation into the respiratory system, 
ingestion into the gastrointestinal system and injection into the body or circulatory system. These routes of 
transmission have varying severities depending on the agent in question, but for anthrax, inhalation is the 
most problematic form of transmission. 
 
Anthrax infection can occur in three forms: cutaneous (skin), inhalation, and gastrointestinal. 
 

 Cutaneous: Exposure occurs when anthrax spores enter the body through an open wound or 
small break in the skin. About 1 to 2 days after exposure, a small blister will develop that resembles 
an insect bite. This blister will contain a black lesion in the middle. As anthrax is present in the 
environment, it is possible to contract cutaneous anthrax from handling contaminated animal hides, 
wool, and hair (especially goat hair). If treated with antibiotics quickly, cutaneous anthrax is almost 
100% curable. If untreated, the survival rate will drop to 80%. 

 Inhalation: Inhalational anthrax is the most deadly form of the disease. Inhalational anthrax occurs 
when spores are aerosolized and breathed into the respiratory system. After exposure, symptoms 
can occur anywhere within one to sixty days, although it is more common to see symptoms 
manifest within three to seven days. Initial symptoms include fever, chills, a non-productive cough, 
shortness of breath, fatigue, and other general flu like symptoms. As the disease progresses, 
breathing becomes extremely difficult and can lead to shock or death. If treated with antibiotics the 
survival rate is only 25%; if left untreated the survival rate is 10%. 
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 Gastrointestinal: Gastrointestinal anthrax exposure occurs when anthrax is ingested in the 
gastrointestinal system, usually through meat from anthrax-infected animals. This occurs through 
the consumption of tainted food, most commonly meat. Symptoms manifest themselves within 2–5 
days of exposure and are characterized by an acute inflammation of the intestinal tract. Initial 
symptoms include nausea and loss of appetite and progress to bloody diarrhea, fever, and severe 
stomach pain. Symptoms of gastrointestinal anthrax are similar to those of the stomach flu, food 
poisoning, and appendicitis. Gastrointestinal anthrax has a survival rate between 75% and 40 % if 
it is not treated with antibiotics. Data on the survival rate of gastrointestinal anthrax with antibiotic 
treatment is not well developed at this time. 

 
In order for a biologic agent to infiltrate the body, the agent must first be present in the environment and in 
a form that is conducive to one of these routes of transmission. Anthrax is caused by the bacterium Bacillus 
anthracis, a gram-positive sporulating bacterium. It is pervasive in the environment and can be easily 
obtained. Anthrax, along with other types of bacteria, can form spores. Bacteria in spore form are more 
resistant to cold, drying, chemicals, and heat than the vegetative form. Spores are the dormant form of the 
bacterium, and like seeds, they can "germinate" or transform into the vegetative form of the bacterium 
when conditions are favorable. The bacterium can be cultivated in ordinary nutrient medium under aerobic 
or anaerobic conditions. The spores from B. anthracis are usually the infective form. Anthrax is primarily a 
zoonotic disease of herbivores. 
 
The primary concern for this bacterium is intentional infection. Anthrax is an effective agent because it is 
highly lethal if inhaled. It can be weaponized for low cost and is extremely stable as a powder as the spores 
can survive for decades in water and soil and are able to survive UV light, high heat, and desiccation. Initial 
symptoms of the disease are easily confused with the common cold. 
 
A biological attack using anthrax as the biological agent contains complicating factors for response 
agencies. Anthrax can have an unusually long latency period. After exposure to the disease, it can remain 
dormant in the system for up to 60 days. Laboratory tests required for confirmation of the presence of the 
disease can take up 72 hours, although in large concentrations of the disease, this timeline may be 
shortened. Anthrax is difficult to detect, and unless announced or obvious, an attack could last for a period 
of time without being discovered. 
 
Unlike concerns regarding pandemic outbreaks, anthrax cannot be transmitted directly from person to 
person. However, spread of disease may occur if a person comes in contact with spores on an exposed 
person's body or clothes. Effective decontamination of exposed individuals can be achieved using 
antimicrobial soap and water. Use of chlorine bleach, boiling water, or formaldehyde can be effective in 
decontaminating articles, such as clothing. Once decontaminated, it may not be necessary to isolate 
previously exposed individuals. 
 
Treatment of anthrax illness requires administration of antibiotics such as ciprofloxacin, erythromycin, 
doxycycline, penicillin, or other antibiotics either orally or intravenously. Treatment must occur timely as any 
delay can significantly impair the survival potential of individuals exhibiting symptoms of anthrax illness. 
Even a few days of delay can have detrimental impacts; therefore, provision of antibiotics should begin 
immediately upon suspicion of exposure even if the individual does not exhibit any overt signs of anthrax 
illness. A vaccine currently exists for anthrax but is available only for military personnel and certain at-risk 
individuals such as laboratory workers. Due to the controversy surrounding the safety and efficacy of the 
anthrax vaccine, it is currently not recommended for the general public. 
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AT-RISK POPULATIONS 
While anthrax exposure can threaten the health of all individuals, certain populations are more vulnerable 
to the harmful effects of the bacteria. These groups include the immunocompromised individuals, elderly, 
and young children. Due to various reasons such as a weak immune system, individuals from the 
immunocompromised and elderly populations may develop the symptoms associated with inhalation 
anthrax more rapidly and/or suffer them to a greater degree than the general population, thus they require 
priority during mass prophylaxis and treatment. Young children are more susceptible to the side effects 
associated with the antibiotics currently available for the disease; therefore, careful attention should be paid 
when dispensing medication to young children during mass prophylaxis. 
 

 Immunocompromised- is defined as individuals that suffer from immune deficiency in which the 
immune system’s ability to combat infectious disease is either reduced or entirely absent. The 
condition can be primary (individuals are born with it) or secondary (the immune system becomes 
impaired due to a disease or certain medical treatment). Immunocompromised individuals are not 
only susceptible to infections that could affect anyone, but they are also vulnerable to opportunistic 
infections. Immunocomprised individuals include the elderly, individuals suffering from malnutrition, 
individuals undergoing certain medical treatments or taking particular drugs (e.g. chemotherapy, 
disease-modifying antirheumatic drugs, immunosuppressive drugs after organ transplants, 
glucocorticoids, etc.), and individuals suffering from diseases such as cancer (particularly those of 
the bone marrow and blood cells such as lymphoma, leukemia, and multiple myeloma), chronic 
infections, and AIDS. 

 
Anthrax exposure will induce the same symptoms in immunocompromised individuals as healthy 
individuals. However, the severity of the symptoms may be greater in the immunocompromised 
individuals. Moreover, the progression of the symptoms may also be more rapid among this 
vulnerable population. Although the dosage of medication for the immunocompromised individuals 
is the same as normal individuals (ciprofloxacin 500 mg po BID for 60 days; doxycycline 100 mg po 
BID or amoxicillin 500 mg po TID, either antibiotic for 60 days), these individuals must be given 
priority during prophylaxis to evade the potential rapid progression of symptoms of inhalation 
anthrax. The prognosis of inhalation anthrax once the symptoms begin to evolve is poor. Even with 
antibiotic treatment, 90% of cases are fatal in the second stage of the disease due to buildup of 
toxins. For immunocompromised individuals, this progression into the second stage of inhalation 
anthrax may occur within hours. Therefore, it is imperative that such individuals are promptly 
identified and provided with appropriate medications. 

 
 Elderly- as a natural part of the aging process, an individual’s immune system declines. Therefore, 

elderly individuals generally have a reduced immune response to infectious diseases. The initial, 
first stage, symptoms of inhalation anthrax are virtually the same for all individuals. However, 
similar to immunocompromised individuals, the elderly may experience these symptoms to a more 
severe degree and develop a faster progression of symptoms after exposure leading to 
complications such as shock, hemorrhagic meningitis, mediastinitis, and ARDS (adult respiratory 
distress syndrome). Once these complications develop, treatment becomes very difficult and 
ineffective since a 90% fatality rate is observed for patients suffering from second stage inhalation 
anthrax. 
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Prophylaxis for the elderly is the same as that for adults in general (ciprofloxacin 500 mg po BID for 
60 days; doxycycline 100 mg po BID or amoxicillin 500 mg po TID, either antibiotic for 60 days). 
However, these antibiotics must be dispensed to the elderly population within a short frame of time 
after the agent has been confirmed to avoid the progression of the disease into the second stage 
where inhalation anthrax becomes fatal. Therefore, priority must be given to the elderly during 
mass prophylaxis. 
 

 Children- the signs and symptoms of anthrax exposure in children older than 2 months resemble 
those in adults. While the illness affects children and adults in a similar way, children are more 
prone to suffer from the side effects of the antibiotics used to treat or prevent the disease. If 
exposed, children take the same antibiotics recommended for adults; however, they are 
recommended to take them in smaller doses: Ciprofloxacin 15 mg/kg po q 12 hrs but not to exceed 
500 mg/dose for 60 days; weight > 20 kg, amoxicillin 500 mg po TID for 60 days; weight < 20 kg 
amoxicillin 80 mg/kg po TID for 60 days. A complicating factor in the prophylaxis of children is that 
the antibiotics should not be dispensed unless public health or medical authorities have determined 
that they have had contact with the bacteria that causes the disease. 

 
Providing children with antibiotics if there is no need can do more harm than good. The side effects 
of antibiotics in children can be very serious. In addition, usage without need can also lead to the 
development of drug-resistant bacteria. In such a case, the same antibiotic will be ineffective 
should a child require it for sinus, ear, or other infections later on. Once this happens, treatment for 
these common ailments becomes more difficult and prolonged. Early detection and treatment of 
inhalation anthrax in children is imperative; however, the need for an antibiotic treatment must be 
inspected prior to dispensing it to avoid unnecessary complications among this vulnerable 
population. 

 
TIME/SEASON 
Although anthrax is present in the natural environment, natural outbreaks are very rare. Most likely, an 
anthrax outbreak will be caused by an intentional release. Therefore, there is no time or season where 
anthrax incident is more likely to occur. 
 
DURATION & SPEED OF ONSET 
An intentional anthrax exposure can occur rapidly and does not require a prolonged exposure. Attacks that 
are more sophisticated may release multiple attacks during a prolonged period of time. Symptoms 
occurring from anthrax exposure can manifest in as little as 24 to 36 hours and on rare occasions take as 
long as 60 days. Spores can persist in the environment for decades. 
 
FREQUENCY & MAGNITUDE 
Anthrax is listed by the CDC as a Category A agent capable of causing mass causalities and impacting 
public health. The magnitude of an anthrax incident is dependent on the scenario and scope of the attack. It 
is capable of causing mass causalities and rendering facilities contaminated for long periods of time. 
 
The Department of Defense has stated the likelihood of a terrorist attack on the nation at 100 percent in the 
future. They have also identified anthrax as the number one biological threat facing the nation. 
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HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index 
Rating 

  Index 
Rating 

  Index Rating 
 

Index Rating 
 

Score  18.8% Score  5% Score  25% Score  0% Score  50% Score  61% 

 
2001 Anthrax Attacks – New York City, Washington D.C. and Boca Raton, FL: Anthrax-bearing letters were 
opened in an office at the Hart Senate Office Building and several media outlets. Exposure to other letters 
in the mail system resulted in cross-contamination of the media. The Capitol Hill complex was 
contaminated with less than one gram of weaponized anthrax spores. Bio-weapons experts were unable to 
determine the chemical composition of the anthrax media. Seven of the twenty-six federal buildings from 
which samples taken were found to have traces of anthrax. The Environmental Protection Agency spent 
$27 million over three months to decontaminate the one million-square foot Capitol Hill offices and 
examining 10,000 samples from 26 buildings. Thousands of people were treated with antibiotics as a 
precaution. Twenty-two people around the country died. 
 
 HAZARD IMPACT ANALYSIS 
 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 21% Score 42% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 24% Score 61% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis Governmental Conditions ► 

Impact 
Rating  

Score 73% 
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Insured Risk Exposure ► 

Impact 
Rating  

Score 40% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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ANIMAL	AND	PLANT	DISEASE	OUTBREAK	
  
OVERVIEW/INTRODUCTION 
 
Plant Diseases with Major Impact on Humans 
There are many examples of plant diseases that have made a major impact on society and have even 
changed human history More than 70% of all major crop diseases are caused by fungi Late blight of potato 
was responsible for the loss of 25% of the population of Ireland; during the 1840s, more than 1 million 
people died from starvation or famine-related diseases, and more than 1.5 million emigrated from Ireland A 
more recent epidemic that resulted in large-scale famine was caused by a fungus responsible for brown 
spot of rice; 2 million people died of starvation during the great Bengal famine of 1942 A related fungus, 
which attacks corn and causes southern leaf blight, resulted in a widespread epidemic in the U.S. in 1970; 
ca. 15 % of the total corn crop was lost, with yields in some states reduced 50%. 
 
Animal Disease with Major Impact on Humans 
Animal health has broad implications, ranging from the health of individual animals and the well-being of 
human communities to issues of global security. Many people would be surprised by the assertion that our 
nation’s highest priorities must include animal health, yet we must recognize and act on this reality to 
ensure a safe and healthy future. Among other things, animal diseases critically affect the adequacy of the 
food supply for a growing world population, and they have huge implications for global trade and 
commerce. Moreover, many animal disease agents are zoonotic—meaning that they are transmittable to 
humans—so they have dramatic implications for human health and safety, and for animal disease 
prevention. Animal disease prevention and control is crucial to improving public health on a global scale. In 
addition, in an era of growing concern about the threat of terrorism, the potential impact of the intentional 
use of animal disease agents to cause morbidity and mortality, as well as economic damage, is enormous. 
 
The U.S. animal health framework includes many federal, state, and local agencies that generally have 
differing mandates of law and numerous other public and private entities and international organizations, 
each with its own goals and objectives, each responsible for maintaining animal health. In the past, this 
framework has been reasonably effective in responding to a range of demands and challenges. In recent 
years, however, animal health has been challenged in a manner not previously experienced. 
 
Today animal health is at a crossroads. The risk of disease is coming from many directions, including the 
globalization of commerce, the restructuring and consolidation of global food and agriculture productions 
into larger commercial units, the interactions of humans and companion animals, human incursions into 
wildlife habitats, and the threat of bioterrorism. The impacts of these sources of risk are evident in recent 
disease events. 
 

 In 2003, severe acute respiratory syndrome (SARS) sent a global shock wave, affecting countries 
with even few cases, such as the United States. Although SARS infected only 8,000 people 
globally, the disease spread to 30 countries and its effect on the global economy totaled $8 billion. 

 The United Kingdom’s economy has not yet recovered from a foot-and-mouth disease (FMD) 
outbreak in 2001, which also reverberated around the world, affecting both agricultural and 
nonagricultural interests (such as rural businesses and tourism/recreational use of the 
countryside). 
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Diseases found in humans have always been intensely affected by human-animal interactions. In fact, it is 
accepted that many infections of humans have origins in common with animals. Although there are some 
diseases that are transmitted between humans only (for example, syphilis), a large number of domestic 
animal diseases are shared with humans—60 percent of the 1,415 diseases found in humans are zoonotic, 
and most are “multispecies” for domestic animal diseases. 
 
With the development of agriculture approximately 10,000 years ago and the domestication of dogs and 
later livestock, animals became a more prominent part of our lives. Although there is good evidence to 
suggest that the advent of agriculture brought with it the phenomenon of zoonotic diseases, a new era of 
emerging and reemerging zoonotic diseases appeared to begin several decades ago. Since the mid-1970s, 
approximately 75 percent of new emerging infectious diseases of humans have been caused by zoonotic 
pathogens. Similar to the time of animal domestication, which triggered the first zoonoses era a number of 
millennia ago, a group of factors and driving forces have created a special environment responsible for the 
dramatic upsurge of zoonoses today. 
 
The transmission of animal diseases to humans most often occurs via food through poor hygiene or 
improper handling of animal products. Organisms that cause zoonoses (such as bacteria, viruses, 
parasites, and protozoa) can also be transmitted via air, water, and vectors such as mosquitoes. In the field 
of emerging diseases, vector-borne and rodent-borne diseases are especially notable since they remain 
major causes of morbidity and mortality in humans in the tropical world and include a large proportion of the 
newly emerged diseases. The spectrum of vector-borne diseases are from animal-to-animal (bluetongue), 
animal-to-human (WNV), or human-to-human (dengue). It has been estimated that one tick-borne disease 
has emerged in the United States every decade for the past 100 years. 
 
Some scientists argue that, of the more than 30 emerging diseases recognized since 1970, none are truly 
“new” but instead only newly spread to the human population.  
 
PROFILE OF ANIMAL AND PLANT DISEASE OUTBREAK IN MIAMI-DADE 
Reportable animal diseases range from those that are subject to program control measures such as 
Pseudorabies and Equine Infectious Anemia to diseases or pests that have been eradicated from Florida 
such as Bovine Brucellosis and Screwworm infestation. It also includes animal diseases never reported 
before in Florida or the United States such as Rinderpest and African Swine Fever. In addition, any animal 
disease with an unusually high morbidity or mortality that may be a foreign or emerging disease that could 
seriously impact the health of our animals, economy, or public health is reportable. 
  
Each of the following pests or diseases is declared to be a dangerous, transmissible pest or disease of 
animals and to constitute an animal and/or public health risk in the State of Florida: 
 

1. African Horse Sickness. 
2. African Swine Fever. 
3. Anthrax. 
4. Avian Influenza. 
5. Bont Tick Fever (Amblyomma). 
6. Bovine Piroplasmosis (Cattle Tick Fever). 
7. Bovine Spongiform Encephalopathy. 
8. Brucellosis (B. abortus, B. suis). 
9. Southern Cattle Tick Infestation (Boophilus). 
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10. Chlamydiosis (Psittacosis, Ornithosis). 
11. Classical Swine Fever. 
12. Chronic Wasting Disease. 
13. Contagious Bovine or Caprine Pleuropneumonia. 
14. Contagious Equine Metritis. 
15. Dourine. 
16. Equine Encephalitis (Eastern, Western, Venezuelan, or West Nile Virus). 
17. Equine Herpes Virus (Neurological Disease) 
18. Equine Infectious Anemia. 
19. Equine Piroplasmosis (Horse Tick Fever). 
20. Equine Viral Arteritis. 
21. Exotic Newcastle Disease. 
22. Foot and Mouth Disease. 
23. Glanders. 
24. Heartwater. 
25. Infectious Bronchitis. 
26. Infectious Laryngotracheitis. 
27. Lumpy Skin Disease. 
28. Mycoplasmosis (poultry). 
29. Peste des Petits Ruminants. 
30. Pseudorabies (Aujeszky’s Disease). 
31. Pullorum Disease. 
32. Rabies. 
33. Rift Valley Fever. 
34. Rinderpest. 
35. Salmonella Enteritidis. 
36. Scabies (sheep or cattle). 
37. Scrapie (sheep or goats). 
38. Screwworm Infestation. 
39. Sheep and Goat Pox. 
40. Spring Viremia of Carp. 
41. Strangles (Equine). 
42. Swine Vesicular Disease. 
43. Tropical Horse Tick Infestation (Dermacentor nitens). 
44. Tuberculosis. 
45. Vesicular Exanthema. 
46. Vesicular Stomatitis. 

  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
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Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating  Index Rating  
Index 
Rating   

Index 
Rating   Index Rating  Index Rating  

Score  12.5% Score  0% Score  6.3% Score  0% Score  N/A Score  71% 

 
HAZARD IMPACT ANALYSIS 

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 29% Score 21% Score 35% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 31% Score 17% Score 51% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 24% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 73% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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FOOD	BORNE	ILLNESS	INCIDENT	
  
OVERVIEW/INTRODUCTION 
Food borne illness can be spread due to several factors including the consumption of spoiled food, 
improper food handling and hygiene, vector based, and intentional contamination. There are many types of 
food-borne illness, the following describes three food borne illness of particular interest to jurisdictions due 
to their severity, their ability to be used as a weapon, and their overall ubiquitous nature in the environment. 
 

Shigella 
Shigella is a microscopic germ from a family of diarrhea causing bacteria in humans. There are 
several different kinds of Shigella bacteria: Shigella sonnei, also known as "Group D" Shigella, 
accounts for over two-thirds of shigellosis in the United States. Shigella flexneri, or "group B" 
Shigella, accounts for almost all the rest. Other types of Shigella are rare in this country, though 
they continue to be important causes of disease in the developing world. One type found in the 
developing world, Shigella dysenteriae type 1, can cause deadly epidemics. Each year, about 
14,000 cases are reported in the United States. Shigellosis is particularly common and causes 
recurrent problems in settings where hygiene is poor. 
 
Symptoms of Shigella exposure include stomach cramps (within 1-2 days of exposure to Shigella), 
fever, and bloody diarrhea. Persons with diarrhea usually recover completely, although it may be 
several months before their bowel habits are entirely normal. Hospitalization is rarely required as 
the disease resolves itself within 5-7 days. However, in children under the age of two, infection with 
a fever can cause seizures. Moreover, about two percent of persons who are infected with one 
type of Shigella, Shigella flexneri, later develop pains in their joints, irritation of the eyes, and 
painful urination. This is called post-infectious arthritis. It can last for months or years, and can lead 
to chronic arthritis. Post-infectious arthritis is caused by a reaction to Shigella infection that 
happens only in people who are genetically predisposed to it. 
 
Shigella are present in the diarrheal stools of infected persons while they are sick and for up to a 
week or two afterwards. Most Shigella infections are the result of the bacterium passing from stools 
or soiled fingers of one person to the mouth of another person. This happens when basic hygiene 
and hand washing habits are inadequate and can happen during certain types of sexual activity. It 
is particularly likely to occur among toddlers who are not fully toilet-trained. Family members and 
playmates of such children are at high risk of becoming infected. Some people who have been 
exposed to Shigella can be asymptomatic but still infect others. Once an individual has had 
shigellosis, they are not likely to be infected with that specific type again for at least several years. 
However, they can still be infected with other types of Shigella. 
 
Shigella infections may be acquired from eating contaminated food. Contaminated food usually 
looks and smells normal. Food may become contaminated by infected food handlers who forget to 
wash their hands with soap after using the bathroom. Vegetables can become contaminated if they 
are harvested from a field with sewage in it. Flies can breed in infected feces and then contaminate 
food. Water may become contaminated with Shigella bacteria if sewage runs into it or if someone 
with shigellosis swims in or plays with it (especially in splash tables, untreated wading pools, or 
shallow play fountains used by daycare centers). Shigella infections can then be acquired by 
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drinking, swimming in, or playing with the contaminated water. Outbreaks of shigellosis have also 
occurred among men who have sex with men. 
 
Salmonella 
Salmonella serotype Enteritidis (SE) is one of the most common types of reported Salmonella in 
the world. Most types of Salmonella live in the intestinal tracts of animals and birds and are 
transmitted to humans when feces from animals directly or indirectly contaminate foods that 
humans eat. It can also be passed from infected animals in the food supply. For example, the 
Salmonella epidemic that started in the 1980s and continues to cause illnesses today is due to SE 
being inside of intact grade A eggs with clean shells. The reason is that SE can silently infect the 
ovaries of healthy appearing hens and contaminate the inside of eggs before the shells are formed. 
SE infection is present in hens in most areas in the United States. An estimated one in 20,000 
eggs is internally contaminated. Only a small number of hens might be infected at any given time, 
and an infected hen can lay many normal eggs while only occasionally laying eggs contaminated 
with SE. 
 
Salmonella outbreaks throughout the United States increased steadily from the east to west coasts 
from the 1980s to the 1990s. The most common food sources are contaminated eggs that are 
eaten raw or lightly cooked (runny egg yolks and whites). Additional sources of contamination are 
raw almonds, sprouts, beef, pork, raw milk, and chicken. Individuals that keep reptiles as pets can 
be exposed to SE through contact with the reptiles as well. 
 
Symptoms of Salmonella exposure usually develop 12–72 hours after infection and include 
diarrhea, fever, and abdominal cramps. Although unpleasant, symptoms are not life threatening 
and most people recover in four to seven days without requiring hospitalization, although it may be 
a few months before their bowel movements return to normal. However, certain populations are at 
higher risk for Salmonella infection. The elderly, infants, and those with compromised immune 
systems can suffer serious health complications due to salmonella exposure. In rare cases, 
Salmonella can progress from the digestive track and enter the bloodstream. When this occurs, the 
disease can cause serious illness or even death and requires treatment with antibiotics. A small 
number of persons with Salmonella can develop pain in their joints, irritation of the eyes, and 
painful urination. This is called Reiter's syndrome. It can last for months or years, and can lead to 
chronic arthritis, which is difficult to treat. Antibiotic treatment does not make a difference in 
whether or not the person develops arthritis. 
 
Simple food handling and hygienic practices will reduce the likelihood of Salmonella exposure. 
These include ensuring food is thoroughly cooked prior to consumption, washing produce prior to 
eating, and keeping counters, plates, hands, and food utensils clean and free from contaminants. 
 
E. Coli 
Escherichia coli (E. coli) are a large and varied group of bacteria. Exposure to E. coli can cause 
illness including vomiting, severe stomach cramps, and bloody diarrhea. These symptoms are 
sometimes accompanied by a low fever (101° F or lower). Symptoms generally present themselves 
three to five days after exposure but can occur in as little as one day or as long as 10 days. 
 
Most E. coli exposures cause minor illness with recovery ranging from a day or two to a week. 
However, certain strains have the potential to cause serious to life threatening illness. These 
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strains produce the toxin, Shinga toxin, and are referred to as “Shinga toxin producing E. coli” or 
STEC. The E. coli strain 0157:87 is the most common of these strains and has the potential to be 
especially problematic in at-risk populations such as the elderly and children under five years of 
age. Although most exposures to E. coli 0157:97 result in mild illness and are resolved in five to ten 
days without treatment, rare cases can progress to serious health complications such as kidney 
failure. About five to ten percent of those who are diagnosed with STEC infection develop a 
potentially life-threatening complication known as hemolytic uremic syndrome (HUS). Clues that a 
person is developing HUS include decreased frequency of urination, feeling very tired, and losing 
pink color in cheeks and inside the lower eyelids. Persons with HUS should be hospitalized 
because their kidneys may stop working and they may develop other serious problems. Most 
persons with HUS recover within a few weeks, but some suffer permanent damage or die. 
Individuals that develop HUS may require blood transfusions and dialysis. 
 
E.coli lives in the intestines of animals such as elk, deer, sheep, pigs, birds, goats, and cattle. 
While these animals are infected, the bacteria only adversely affect humans. The infection begins 
when a person ingests microscopic amounts of human or animal feces through contact with 
contaminated feces, consumption of unpasteurized milk or apple cider or soft cheeses made from 
raw milk, or consumption of contaminated food. Infections can be spread by unhygienic food 
handling, contact with animal exhibits or petting zoo environments, or swallowing lake water while 
swimming. 
 
Norovirus 
Noroviruses refer to the group of single-stranded RNA viruses that cause acute gastroenteritis in 
humans. Other names used to refer to this type of infection include food poisoning, stomach flu, 
and viral gastroenteritis. The result of the infection is an inflammation of the intestines and stomach 
(acute gastroenteritis). It is highly contagious due to ease of transmission and can lead to diarrhea, 
vomiting, and dehydration. Infection can result from improper hand washing procedures before 
eating/preparing food or after changing diapers or using the bathroom. It is also the result of 
person-to-person contact with an infected person (caring for the infected, sharing food/eating 
utensils, being present while vomiting), touching contaminated surfaces then one’s mouth, eyes, or 
nose, and eating food/drinking liquid contaminated by the norovirus. 
 
Historically, noroviruses cause over 23 million cases of gastroenteritis per year in the United 
States. According to the CDC, from 2006-2007, about half of all reported foodborne outbreaks 
were caused by the norovirus. Contamination occurred in a variety of locations including during 
preparation, handling, shipping, and growing. Foods associated with these outbreaks included 
shellfish, fruits, and leafy vegetables. 

 
VULNERABILITIES OR AT-RISK POPULATIONS 
While food borne bacteria exposure can threaten the health of all individuals, certain populations are more 
vulnerable to the harmful effects of the bacteria. These groups include the immunocompromised 
individuals, elderly, and young children. Due to various reasons such as a weak immune system, 
individuals from the immunocompromised and elderly populations may develop the symptoms associated 
with bacteria exposure more rapidly and/or suffer them to a greater degree than the general population, 
thus they require priority during mass prophylaxis and treatment. Young children are more susceptible to 
the side effects associated with the antibiotics currently available for the disease; therefore, careful 
attention should be paid when dispensing medication to young children during mass prophylaxis. 
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TIME/SEASON 
 Summer (Shigellosis) 
 Year round (Salmonella) 
 Year round (E. coli) 
 Year round (Norovirus) 

 
DURATION & SPEED OF ONSET 

 Shigellosis  
o Symptoms present themselves within 1-2 days of exposure to Shigella 
o Mild infections resolve themselves in 5-7 days without hospitalization or antibiotics 
o Severe cases require lab testing and an antibiotic 

 Salmonella  
o Fever, diarrhea, and abdominal cramps within 12 to 72 hours after consumption of the 

contaminated beverage or food. 
o Most people recover in 4 to 7 days without hospitalization. In severe cases, hospitalization 

is required. 
 E.Coli  

o Symptoms usually display within 3-4 days of exposure, but can begin as early as 1 day or 
as long as 10 days 

o Symptoms develop slowly with non-bloody diarrhea and stomach pain that increase in 
severity over several days 

o Hemolytic uremic syndrome (HUS) can occur after 7 days as diarrhea decreases 
 Norovirus  

o The speed of onset associated with norovirus is immediate. 
o The illness lasts for a period of one to two dayso but infected individuals can be contagious 

for up to two weeks. 
o Vomitting is more common among children than adults. 
o The most common symptoms include stomach pain, vomiting, and diarrhea. 
o The least common symptoms include tiredness, nausea, muscle aches, headache, chills, 

and low-grade fever. 
 
FREQUENCY & MAGNITUDE 

 Shigella- Each year, about 14,000 cases are reported in the United States. Shigellosis is 
particularly common and causes recurrent problems in settings where hygiene is poor and can 
sometimes sweep through entire communities. Children, especially toddlers aged 2 to 4, are the 
most likely to get shigellosis. Many cases are related to the spread of illness in child-care settings, 
and many are the result of the spread of the illness in families with small children. In the developing 
world, shigellosis is far more common and is present in most communities most of the time. 
 

 Salmonella- Annually, there are about 40,000 cases of Salmonella reported in the U.S. resulting in 
about 400 deaths from acute salmonellosis. About one in 20,000 eggs is contaminated with SE 
(based upon data estimates from the 1990s). The U.S. produces about 65 billion eggs annually 
with about 30% that are pasteurized. This leaves about 2.2 million eggs contaminated with 
Salmonella in general circulation. Since dishes in institutional/commercial kitchens and restaurants 
are made with pooled eggs, one contaminated egg can infect an entire batch of eggs thus 
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potentially infecting everyone who eats eggs from the batch. If the eggs are cooked thoroughly 
(firm egg whites and yolks), Salmonella will be destroyed and cannot infect anyone. 
In 2007, the USDA estimated that one in 250 chickens is contaminated with Salmonella. The 
likelihood of infection is increased when unsafe food handling practices increase in the home and 
in commercial/institutional kitchens. These include not separating raw eggs or chicken from other 
foods during food preparation, eating at restaurants, and a lack of hand washing. 
 

 E. Coli- Researchers estimate that there are about 70,000 infections caused by E. coli O157 per 
year in the U.S. This is only an estimate as there are many who are infected who do not see a 
medical professional, provide a sample, and have a lab test. As a result, there is little research/data 
on the frequency and magnitude of E. coli. 
  

 Norovirus-The norovirus can be found on infected surfaces touched by symptomatic individuals 
and in the vomit or stool of infected individuals. Outbreaks occur most frequently where people are 
in close proximity in small areas such as cruise ships, catered events, restaurants, and nursing 
homes. There are three reasons why the norovirus is closely associated with cruise ships:  

o Health officials track the frequency of illnesses on ships. As a result, outbreaks are found 
and reported quickly aboard ships when compared to land-based outbreaks. 

o New passengers bring the virus with them exposing the virus to the crew and passengers 
o Living in close quarters increases the amount of group contact 

 
In the United States, norovirus is the most common cause of acute gastroenteritis. Any individual can 
become infected with the possibility of infection multiple times during one’s lifetime. 
 
Outbreak-associated Foodborne Illness by Cause, U.S., 2006-2007 

Foodborne Illness Number of cases (annual percentage) 

Norovirus 22,777 (46%) 

Bacteria 14,356 (22%) 

Unknown Cause 9,452 (19%) 

Multiple/Other Causes 1,604 (3%) 

Chemicals 477 (1%) 

Parasites 212 (1%) 
 
  
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
 

Index Rating 
 

Index 
Rating 

  
Index 
Rating 

  Index Rating 
 

Index 
Rating  

Score  37.5% Score  0% Score  12.5%  Score  0% Score  63%  Score  33%  
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HAZARD IMPACT ANALYSIS 
  

Social Vulnerability Consequence 
& Impact Analysis 

Physical Vulnerability Consequence & 
Impact Analysis 

Community Conditions Vulnerability 
Consequence & Impact Analysis 

Social Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Physical Vulnerability 
Hazard Impact 
Analysis ► 

Impact 
Rating  

Community Conditions 
Vulnerability 
Hazard Impact Analysis ► 

Impact 
Rating  

Score 37% Score 15% Score 29% 

Special 
Populations ► 

Impact 
Rating  Critical Infrastructure 

► 

Impact 
Rating  Economic Conditions ► 

Impact 
Rating  

Score 56% Score 17% Score 26% 

Cultural Conditions 
► 

Impact 
Rating  Key Resources ► 

Impact 
Rating  Social Conditions ► 

Impact 
Rating  

Score 25% Score 6% Score 37% 

Socio-Economic 
Conditions ► 

Impact 
Rating  Building Stock ► 

Impact 
Rating  Environmental Conditions 

► 

Impact 
Rating  

Score 30% Score 24% Score 9% 

Reference CVR2 Tool for Specific Scores & In-Depth Analysis 

Governmental Conditions ► 

Impact 
Rating  

Score 54% 

Insured Risk Exposure ► 

Impact 
Rating  

Score 16% 

Special Properties ► 

Impact 
Rating  

Score 20% 

Faith-Based ► 

Impact 
Rating  

Score 38% 
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MENINGITIS	
 
INTRODUCTION/OVERVIEW 
Meningitis is an inflammation of the membranes that cover the spinal cord and the brain as a result of an 
infection. Meningitis traditionally occurs by infection from two sources: viruses and bacteria. The meninges 
are membranes that surround and protect the central nervous system. There are three types of meninges: 
the pia mater, the arachnoid, and the dura mater. The pia mater (subarachnoid space) is the innermost 
membrane that adheres to the brain. It is a fibrous, delicate layer that houses the blood vessels that feed 
the spinal cord and the brain. The arachnoid is the lacy, weblike middle membrane. The dura mater is the 
tough, outer membrane that adheres to the inside of the skull. 
 
Viral Meningitis 
Viral meningitis is a communicable disease that is passed when a virus infiltrates the meninges. It is the 
most common form of meningitis and usually resolves itself without treatment in two weeks. The incubation 
period for viral meningitis is approximately three to seven days. Many individuals are exposed to the 
viruses that cause viral meningitis, but few healthy adults become symptomatic. Individuals with lower 
immune systems such as infants may be more susceptible to developing symptoms. Symptoms may differ 
in infants and adults. Common symptoms in infants include fever, irritability, diminished eating, and 
sleepiness. Symptoms in adults include fever, headache, stiff neck, sensitivity to light, loss of appetite, 
sleepiness, and nausea. 
 
Viral meningitis is spread by coming in contact with bodily fluids or feces from an infected person. Many 
viruses cause meningitis. Non-polio enterovirus is most common meningitis causing virus, although the 
disease can occur from other viruses such as measles, mumps, and chickenpox. Viral meningitis can also 
be transmitted by vectors such as mosquitoes and other biting insects. 
 
Viral meningitis can be prevented by following public health hygienic practices such as hand washing, 
covering your cough, cleaning contaminated or dirty surfaces, and avoiding reusing dirty utensils, lipstick, 
chapstick, or drinking glasses of infected individuals. 
 
Bacterial Meningitis 
Bacterial meningitis is a serious disease caused when bacteria infiltrate the meninges. The disease is 
transmitted through close contact with infected individuals such as the exchange of respiratory secretions. 
If an individual is suspected of having bacterial meningitis or has been exposed to someone with bacterial 
meningitis, immediate medical attention should be sought. 
 
Bacterial meningitis most commonly caused by the Haemophilus influenza type b (Hib), streptococcus 
pneumonia, neisseria meningitides, and listeria monocytogenes bacteria. While these bacteria are known 
to be contagious, they are not passed through casual contact. Positive strides have been made in recent 
years in reducing the incidence of bacterial meningitis. A vaccine was developed for Hib that has greatly 
reduced its occurrence. Currently, streptococcus pneumonia and neisseria meningitides are the most 
common contributors to bacterial meningitis. 
 
Symptoms of bacterial meningitis infection include fever, headache, stiff neck, sensitivity to light, sleepiness 
and nausea. As the disease progresses, symptoms can lead to brain damage, coma, and death. Bacterial 
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meningitis can also cause long-term health complications such as hearing loss, mental retardation, 
paralysis, and seizures. 
 
Bacterial meningitis is particularly hard to diagnose in infants because their inability to communicate 
symptoms. Symptoms of neonatal bacterial meningitis are nonspecific and include the following: 
 

 Diminished feeding 
 Sleepiness 
 Listlessness 
 Fever 
 Seizures 
 Jaundice 
 Bulging fontanelle (soft spot on head) 
 Convolutions 
 Seizures 

 
Symptoms typically develop over the course of a few hours or can take up to one to two days. 
 
Once identified, bacterial meningitis must be aggressively treated with antibiotics. The length and type of 
treatment varies depending on the kind of meningitis being treated, but immediate, aggressive treatment 
with ampicillin, cephalosporins, gentamicin, vancomycin, or trimethoprim-sulfamethoxazole can be 
effective. Prophylaxis is recommended for suspected exposures. Preventative measures include 
vaccination against some of the bacteria that can lead to meningitis. 
 
Untreated cases of bacterial meningitis have case fatality rates that range from 10-30% depending on the 
type of bacterial infection. Even with treatment, case fatality rates are approximately 15%. 
 
AT-RISK POPULATIONS 

 Viral Meningitis  
o Newborns and children - Those who are 5 years and under 
o Immunosuppressed - This includes renal/adrenal insufficiency, HIV patients, etc. 
o Health care employees - This is specific to those who have been exposed to patients with 

the virus 
o Day care employees - This is specific to those who interact with children age 5 and under 
o Elderly - Those who are 60 years of age or older 
o Exposure to an individual with a recent viral infection - This is due to the infectious nature 

of the disease 
 Bacterial Meningitis  

o Travelers - This is specific to those who travel to countries where the bacterium is 
epidemic or hyperendemic (high or continued incidence). This is particularly true if the 
travelers will be among the local population for an extended period of time. 

o College Freshman and military recruits - These individuals have a higher risk of infection 
than others their age due to living in residence halls and barracks. 

o Pre-teens and Adolescents - Vaccinations received during childhood wear off as a child 
approaches adolescence. This makes them more susceptible to infection. 
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o Smokers - These individuals can develop mucosal lesions making them susceptible upon 
exposure to the bacteria providing a direct path to the bloodstream. 

o Homosexuall men - These individuals engage in close, direct contact with other men in 
social settings where the exchange of bodily fluids allows for the transmission of bacteria. 

 
TIME/SEASON 

 Viral- Incidence is highest in summer and fall due to high mosquito populations which increase the 
risk of transmission 

 Bacterial- This type occurs year round due to the variety of ways in which one can be exposed to 
the bacteria 

 
DURATION & SPEED OF ONSET 
Meningitis symptoms mimic those of the flu and can develop in as few as 1-2 days. Viral meningitis (also 
called aseptic meningitis) is mild and usually lasts a week or two. It is an inflammation of the leptomeninges 
and affects the central nervous system. Treatment includes medication for fever and pain along with added 
fluids and rest at home. Those who are infected can be contagious from the 3rd through the 10th day of 
being symptomatic (symptom appearance is dependent on the type of virus). 
 
In comparison, bacterial meningitis is more dangerous and can be categorized into three groups. Subacute 
(1-7 days) and chronic (>7 days) can be caused by a variety of noninfectious and infectious organisms. 
Subacute patients account for about 75% of bacterial meningitis cases. These patients present with 
symptoms and will require emergency care to prevent death. Chronic meningitis is caused with CSF 
pleocytosis and can last for about 4 weeks. Acute meningitis (<1 day) is usually caused by one infectious 
organism. Acute bacterial meningitis patients can decompensate quickly so it is recommended that they 
see emergency care where they can receive antimicrobial therapy. 
 
Hospital staff will observe the individual for the development of serious problems such as brain damage, 
seizures, and hearing loss. Additionally, a person can remain contagious as long as the bacteria exists in 
the secretions of the nose and mouth. A person is no longer contagious within 24-48 hours of beginning the 
antibiotic treatment. 
 
Meningitis (either type) can develop over the course of several hours or one to two days. On average, 
about 10%- 30% of those who are infected with bacterial meningitis die from it. When the outcome for the 
patient is not death, adverse outcomes include deafness, loss of limb, and brain damage. 
 
FREQUENCY & MAGNITUDE 
According to the CDC in 2004, there were between 1,400 and 2,800 cases of meningitis in the U.S. (about 
0.5-1.1 per 100,000). Vaccinations against some of the agents that can lead to meningitis have caused a 
decrease in meningitis within the past two decades. Since the introduction of the conjugate pneumococcal 
vaccine in 2000, the rate of pneumococcal meningitis has declined 59%. Hib vaccine has been successful 
in greatly reducing instances of this strain. Isolated outbreaks of bacterial meningitis occasionally still occur. 
These outbreaks are met with aggressive medical countermeasure campaigns. 
 
 HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
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Meningitis Outbreak, South Florida, Spring 2009 - A rare strain of bacterial meningitis (W135) caused an 
outbreak in south Florida that infected a dozen people, killing four of them. The W135 strain of bacterial 
meningitis is known to have mortality rates of approximately 20 percent. As a prophylactic measure, the 
Miami-Dade Health Department provided free vaccinations for children between the ages of 2 and 18. 
 

Hazard Assessment 
(Refer to CVR2 Tool) 

Frequency/Probability 
Assessment 

Magnitude/Scale 
Assessment 

Casualty & 
Fatality 

Assessment 

Damage 
Assessment 

Hazard-Specific 
Mitigation 

Assessment 

Hazard-Specific 
Capability 

Assessment 

Index Rating 
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Score  43.8% Score  0% Score  25%  Score  0% Score  63% Score  77% 
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Rating  
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PANDEMIC/EPIDEMIC	
 
OVERVIEW/INTRODUCTION 
Influenza is a virus that occurs on seasonal basis and presents itself in one of many different genetic 
combinations. Influenza has been classified into three types of viruses: A, B and C. The A and B viruses 
are responsible for seasonal epidemic spikes and cause illness in 5 to 20 percent of the population. The C 
virus is less virulent and causes only mild respiratory illness. Once the influenza is introduced to a host, it 
has the ability to replicate itself billions of times resulting in illness. Due to its persistence in the population 
and its seasonal nature, humans have developed a natural resistance to many of the genetic variations of 
the influenza virus. However, when a novel genetic variation presents itself in a population, humans will be 
absent their natural resistance to the virus. This will allow the virus to spread rapidly from host to host 
causing larger than normal morbidity and mortality rates. This occurrence is classified as pandemic 
influenza. 
 
Typically, influenza A circulates within human and animal populations such as birds and pigs. Due to its 
diverse population of hosts, influenza A has the proclivity to acquire genetic material and mutate into 
different strains. This process is called virus reassortment. Virus reassortment can occur in two ways. The 
first is when a virus acquires genetic material and mutates within the animal host and the second is when 
the virus mutates within human populations. Depending on the level of mutation, either of these methods 
can contribute to making a virus either more genetically novel or allow for easier transmission between 
hosts. 
 
Two proteins, hemagglutinin and neuraminidase, compose part of the influenza virus. In influenza A there 
are 11 combinations of hemagglutinin and nine combinations of neuraminidase that compose a particular 
strain of the virus. During the reassortment process, one of these two proteins will change resulting in a 
slightly different genetic strain. Since only one protein changed, the body will still have a partial immunity to 
the strain. It will likely cause illness but the immune system typically mitigates the effect. This process is 
referred to as antigen drift. However, in certain instances, both proteins will change resulting in a 
completely novel strain. This is what occurs during a pandemic. The body will not have immunity to the new 
strain; consequently, the result will be increased transmission and possible higher degree of virulence. 
 
Therefore, when influenza A strain is introduced to animal populations such as birds or pigs, genetic 
reassortment leads to antigen drift which increases the likelihood of novel strains. This is why certain 
pandemics originate in birds and pigs. An example of this is seen in the current H5N1 “avian influenza” 
strain and the recent H1N1 “swine influenza” strain. While the virulence of these strains differ dramatically, 
both are considered highly transmittable due to the novel nature of the strain and the lack of human 
immunity. Although there is no way to predict where a pandemic will originate, they are thought to occur in 
areas where there is a higher degree of interaction between animal and human hosts. 
 
Pandemics typically occur in waves lasting anywhere from six to eight weeks. As immunity is developed 
within a population, the virus will recede for a period of 8-12 weeks. The virus will then reemerge slightly 
mutated for another wave lasting six to eight weeks. This process repeats during a pandemic two to three 
times. 
 
Symptoms of pandemic influenza vary depending on the virulence of the strain but mirror typical seasonal 
symptoms including, fever, coughing, sore throat, congestion headaches, soreness in the muscles and 
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joints, chills and fatigue. During a pandemic, these symptoms can be severe resulting in hospitalizations 
and death. 
 
The severity of pandemic influenza has varied in the past, but estimates range from an infection rate of 30 
to 40 percent. Mortality rates will depend on the virulence of the strain. The 1918 strain has an estimated 
mortality rate of three percent of infected persons. 
 
Special populations to consider are those with weakened immunity such as infants and the elderly, those 
with autoimmune disease, and individuals with respiratory complications. However, pandemics in the past 
have also affected those with healthy immunity such as young adults because of the massive immune 
response certain strains have generated. 
 
The most effective strategy to combating pandemic influenza is vaccination. However, since a pandemic is 
caused by a novel strain, it is likely vaccine will not be available for the first wave and sometimes not until 
the middle of the second wave. Alternate strategies for mitigation include the use of antiviral medication, 
antibiotics for bacterial pneumonia often associated with influenza, social distancing, and public health 
hygienic practices. 
 
AT-RISK POPULATIONS 

 Children younger than 2 years old* 
 Adults 65 years and older 
 Pregnant women and women up to 2 weeks from end of pregnancy 
 People with certain chronic medical conditions (such as asthma, heart failure, chronic lung 

disease) and people with a weak immune system (due to illnesses such as diabetes and HIV) 
 People younger than 19 years of age who are receiving long-term aspirin therapy 

 
*Children who are 2 years through 4 years of age also have a higher rate of complications compared to 
older children, although the risk for these children is lower than the risk for children younger than 2 years. 
 
TIME/SEASON 
In contrast to seasonal influenza when it occurs during the late fall and early winter months, a pandemic 
influenza can occur during any month or season. 
 
DURATION & SPEED OF ONSET 
Pandemic Influenza generally occurs in multiple waves (2 to 3) that last a period of six to eight weeks each. 
Generally, each wave will occur approximately 12 weeks apart.  Once a novel strain of influenza can 
achieve human to human transmission, the pandemic is expected to spread rapidly and across geographic 
barriers. 
 
FREQUENCY & MAGNITUDE 
Although the likelihood of pandemic is a certainty, their frequency is difficult to predict. In the 20th century, 
there were three influenza pandemics. In the 21st century, there has been one to date. A pandemic 
influenza is characterized based on its ability to spread, not its virulence. Pandemics in the past have 
ranged from severe to mild. 
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HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 
Three pandemics occurred in the 20th century and one occurred in the 21st century: 1918, 1957, 1968, and 
2009. 
 

 1918 (Spanish Flu)-The influenza pandemic of 1918-1919 was one of the deadliest epidemics in 
history, causing influenza-related symptoms in more than 20 percent of the world’s population and 
claiming more than 21 million lives worldwide. It spread  along trade routes and shipping lines. 
Outbreaks swept through North America, Europe, Asia, Africa, Brazil and the South Pacific. The 
Great War (i.e. World War I), with its mass movements of men in armies and aboard ships, 
probably aided in its rapid diffusion and attack. The origins of the deadly flu disease were unknown 
but widely speculated upon. Some of the allies thought of the epidemic as a biological warfare tool 
of the Germans. Many thought it was a result of the trench warfare, the use of mustard gases and 
the generated "smoke and fumes" of the war. A national campaign began using the ready rhetoric 
of war to fight the new enemy of microscopic proportions. A study attempted to reason why the 
disease had been so devastating in certain localized regions, looking at the climate, the weather 
and the racial composition of cities. They found humidity to be linked with more severe epidemics. 

 1957 (Asian Pandemic Flu-H2N2)-The 1957 Asian Flu Pandemic was much milder than that of 
the 1918 occurrence. The global death toll was estimated to be around 2 million. In 1957, the Asian 
flu pandemic resulted in about 70,000 deaths in the United States. Immunity to this strain was rare 
in people less than 65 years of age, and a pandemic was predicted. In preparation, vaccine 
production began in late May 1957, and health officials increased surveillance for flu outbreaks. 
The 1957 pandemic is instructive in that the first US cases occurred in June but no community 
outbreaks occurred until August and the first wave of illness peaked in October. The 1957 
pandemic was associated with the emergence and spread of the H2N2 virus (this virus subtype 
stopped circulating in 1968). Vaccine was available in limited supply by August 1957. 

 1968 (Hong Kong Flu-H3N2)-The 1968 pandemic was milder than that of 1957, and spread more 
slowly than previous pandemics, apart from in the Unites States, where it was introduced by troops 
returning home from Vietnam. There the disease spread from California to the rest of America in 
just three months, affecting mostly the very old and those with underlying medical conditions. But in 
Europe symptoms were relatively mild, and the death count not as high as in previous epidemics. 
Between one and four million people are estimated to have died worldwide, and around 30,000 
people were killed in England and Wales. Some experts believe the 1968 pandemic may have 
been milder than the previous two because those exposed to the 1957 strain may have built up a 
partial protection against the virus. 

 2009 (Swine Flu-H1N1)-H1N1 was first detected in the United States in April 2009. This virus was 
a unique combination of influenza virus genes never previously identified in either animals or 
people. The virus genes were a combination of genes most closely related to North American 
swine-lineage H1N1 and Eurasian lineage swine-origin H1N1 influenza viruses. Because of this, 
initial reports referred to the virus as a swine origin influenza virus. However, investigations of initial 
human cases did not identify exposures to pigs and quickly it became apparent that this new virus 
was circulating among humans and not among U.S. pig herds.The CDC estimates about 55 million 
people were infected, 246,000 H1N1-related hospitalizations, and 11,160 H1N1-related deaths in 
2009. 
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PLAGUE	
 
OVERVIEW/INTRODUCTION 
Yersinia pestis (Y. pestis) is the bacterium that causes plague in humans and animals. Plague is a highly 
lethal disease that manifests itself in three forms: bubonic, pneumonic and septicemic. These three forms 
differ on how they are transmitted to the human body. 
 
Bubonic plague is the most common form of transmission. It is a vector borne disease that is transmitted 
when a plague infected flea, most likely the Xenopsylla cheopis species, bites a human being. A flea 
infected with Y. pestis will bite its living host to feed and pass the infection to the host. The Xenopsylla 
cheopis flea is usually carried into an area by rodents such as rats, mice, and squirrels. When the flea loses 
its original host, it will look for the next closest source of food. An indicator of possible bubonic plague 
presence is large amount of dead rats or rodents, as rodents that are infected by Yersinia pestis usually die 
quickly. Once its living host is dead, the flea will find a new living host such as a household pet or human. If 
a human being is exposed to a flea in search of a host, the flea will feed off the human host and pass the 
bacteria that causes plague. 
 
After exposure to an infected flea, bubonic plague symptoms appear suddenly, usually after 2 - 8 days. 
Symptoms include chills, high fever, muscle pain, severe headache, and seizures. Another typical symptom 
of bubonic plague is an extremely painful swelling in the lymph node called a bubo. The bubo most 
commonly develops in the groin, armpits, or neck and is often so painful that it prevents patients from 
moving the affected area of the body. If left untreated, bubonic plague will progress into the blood stream 
(secondary septicemia) and into the lungs (secondary pneumonic plague). The fatality rate of untreated 
bubonic plague is approximately fifty percent. When identified and treated in the early stages with 
antibiotics, the mortality rate for bubonic plague decreases to approximately fifteen percent. 
 
Pneumonic plague is another form of transmission that occurs when an individual inhales aerosolized 
plague particles. This form of transmission is rare, occurring in only two percent of cases in the United 
States; however, it is highly lethal. Untreated cases of pneumonic plague are almost one hundred percent 
fatal. Even if treated with antibiotics, the mortality rate is still approximately fifty percent. 
 
A complicating factor of pneumonic plague is that it is communicable from one infected host to another. 
Naturally occurring instances of pneumonic plague have been known to occur when an individual has been 
in close contact (within approximately 6ft) to an infected animal or another human infected with pneumonic 
plague. This can also occur when working closely with animal hides such as rabbit fur. The disease is most 
commonly passed from one infected person to another by the inhalation of aerosolized droplets released by 
coughing or sneezing. Once the bacteria infect the lungs, the disease progresses quickly with symptoms 
surfacing two to four days post exposure. Initial symptoms include high fever, cough, and chills, similar to 
the flu. Later symptoms include pneumonia and bloody sputum (coughing up blood). 
 
Although primary pneumonic plague is rare, secondary pneumonic plague occurs in approximately twelve 
percent of cases in the United States. Secondary pneumonic plague occurs when plague enters the body 
from a different mode of transmission, moves into the bloodstream, and infiltrates the lungs. Symptoms of 
secondary pneumonic plague are the same as primary pneumonic plague and include severe 
bronchopneumonia, chest pain, dyspnea, cough, and hemoptysis. 
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Pneumonic plague is of concern to emergency planners due to its ability to be aerosolized and made into a 
weapon. Although difficult to produce, the bioweapons program of the Soviet Union was thought to have 
produced plague in a weaponzied, aerosol form. In 1970, the World Health Organization (WHO) reported 
that a worst case scenario plague release could infect up to 150,000 people in a city of five million. Of the 
infected, an estimated 36,000 would be fatalities. The plague bacilli can remain viable as an aerosol for one 
hour and travel a distance of up to 10 kilometers. 
 
The third type of plague transmission is septicemic plague. Septicemic plague occurs when plague enters 
the bloodstream through an open wound or cut. This form of transmission is extremely rare but has a close 
to one hundred percent fatality rate if left untreated. A more common form of septicemic plague is 
secondary septicemic plague. This occurs when bubonic plague progress to a point where it enters the 
bloodstream. Septicemic plague is characterized by nausea, vomiting, fever, chills, abdominal pain, 
necrosis of small vessels, internal bleeding, and shock. Due to damage of the circulatory system, 
septicemic plague also causes gangrene. The dark dead tissue that is a result of gangrene with septicemic 
plague is what gave rise to the name “black death”, which was synonymous for plague outbreaks in the 
middle ages. Even when treated with antibiotics, septicemic plague is still approximately fifty percent fatal. 
 
Large scale plague outbreaks are very rare in the United States. In fact, there has not been a large incident 
in over 80 years. Moreover, naturally occurring pneumonic plague is even rarer. If a large number of plague 
cases are diagnosed within a short time frame, it would be reasonable to suspect an insidious outbreak. A 
terrorist incident of plague would most likely occur due to an aerosolized release. In this case, prompt 
prophylaxis of suspected exposures is key to increasing survival rates. Social distancing measures and 
isolation of exposed individuals may also be considered to decrease the chances of communicability. If an 
insidious bubonic release is suspected, prompt prophylaxis is still paramount but aggressive vector and 
rodent control measures are also appropriate. 
 
AT-RISK POPULATIONS 
Plague has largely been eliminated as a naturally occurring threat in the developing world. However, 
isolated cases of the disease still exist in the United States. Due to its infrequent nature, it is difficult to 
identify populations at risk of contracting the disease. Individuals that live in housing with poor sanitation 
(infected rats and rat fleas), hunters, farmers, and veterinarians, those who live/work/travel to rural areas (in 
southwestern US) and come in contact with wild animals (such as infected rabbits or rodents), and those 
who engage in outdoor recreational activities (camping, hunting, hiking, etc.) may have slightly increased 
risk of contracting the disease. However, if large numbers of individuals are infected with plague, due to a 
terrorist or any kind of incident, at-risk populations will be those who have weakened immune systems such 
as the chronically ill, infants, and the elderly. In addition, individuals that come in close contact with plague 
victims or vectors responsible for spreading plague such as healthcare workers and sanitation workers, 
respectively, will be at-risk. 
 
TIME/SEASON 
Plague can occur at any time 
 
DURATION & SPEED OF ONSET 
A person infected by Yersinia pestis will become symptomatic within two to six days of exposure. For those 
who develop plague pneumonia, the incubation period is one to three days. Symptoms are identical to 
plague, but with a death rate higher than 50%. 
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FREQUENCY & MAGNITUDE 
In the US, there is an average of 10 to 20 cases of plague annually. About 1 in 7 cases in the US result in 
death. These cases are usually confined to rural areas. The primary causes in these instances of plague 
are infected rats and rat fleas that are in the home or wild rodents. The most frequent human cases are 
found in Nevada, Oregon, California, New Mexico, Colorado and Arizona. Among animals, cases are 
located from Mexico to southwestern Canada and the Great Plains to the Pacific Coast. 
 
HAZARD ASSESSMENT 
(Probability, Frequency, and Magnitude of Past Events in Miami-Dade) 
 

 The Black Death (also known as ‘Bubonic Plague’), 1328-1351: This is one of the largest 
epidemics in world history because it killed a quarter of the world's population in 8 years (1348-
1356). It arrived in Europe in 1328 and peaked in China (also in 1328) where it cut the population 
from 125 million to 90 million in about 50 years. It is most commonly associated with England from 
1348-1350. Europe lost about 200 million or about one-third of its population. It was able to spread 
across Europe and Asia along trade routes and killed about 7,500 people per day. 
 
This epidemic was aptly named because its symptoms caused the skin around the buboes 
(swelling of the skin) to turn red, then purple, and finally black. Infected persons who sought 
medical treatment were the victims of blood-letting. Their blood was characterized as thick, black, 
and having a vile odor. 

 
 Hong Kong outbreak of ‘Oriental Plague’, 1859-1923: The plague traveled along the Pacific 

trade route and arrived in Hong Kong in 1859 killing millions over the course of 80 years. 
Researchers believe that the 1855 bubonic plague in China contributed to the outbreak in Hong 
Kong in Canton, but was largely ignored as a result of the Taiping rebellion that occurred 
concurrently (1851-1864). Since Hong Kong was a colony of Great Britain, the British government 
sent a number of doctors, the Colonial Surgeon, and the Inspector of Hospitals to assist in 
research and containment of plague. The Sanitary Board was brought in to dispose of infected 
corpses, disinfect infected homes, and complete house-to-house investigations for plague cases. 

 
At the height of the plague (1884), about 1,000 people fled Hong Kong per day. Economically, this 
had a significant impact on the manufacturing and construction industries, which suffered labor 
shortages and eventually came to a standstill. The price of food and other essential items in Hong 
Kong increased by nearly 50%. 

 
Alexandre Yersin was the first to provide evidence of the connection between humans and rats by 
isolating the bacillus in each case type. As a result of research, he developed an antiserum. 
Among those provided the serum, the mortality rate was cut in half (about 50%). 

 
 Bubonic Plague in India, 1896-1906: This outbreak is particularly concerning because the cause 

is an antibiotic-resistant Y. pestis that killed over 1 million people. The earliest recorded incidence 
of plague occurred in the 1300s (around the time of the ‘Black Plague) and killed nearly half of 
India’s population. Plague spread quickly through the rural and semi-rural areas of India as family 
members were in close contact and care for the infected. The result for those who were infected 
was almost always fatal. 
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 The Urban Plague Epidemic of Los Angeles, October 1924-1925: This event began on October 

19, 1924 when a woman died of pneumonic plague. Over the next few days, her husband and 
nurse died. By October 28th, an additional 18 people (all family and friends of the first victim) 
developed symptoms and died within four days. By November 1st, the Los Angeles City Health 
Department quarantined the neighborhoods where plague cases originated, providing guards and 
food with limited contact to residents. A laboratory conducted a bacteriological examination of rats 
that were trapped in these areas. Rodents were tagged, examined, and dated and locations were 
recorded for epidemiological purposes. 

 
Additionally, to prevent further spread of plague, the following protocols were implemented: 

o Garbage disposal policies were changed, 
o Buildings were rat-proofed 
o Trapping increased throughout Los Angeles 
o Established labs exclusively for human plague and rodents 
o All corpses examined by doctors 
o Hospitalization of identified cases in quarantined areas 
o Daily house-to-house inspections 

 
 Japanese Army Unit 731 Plague, 1940-1942: The Japanese army Unit 731 dropped plague-

infected fleas over Manchuria and China during World War II. They dropped ceramic containers 
filled with plague-infected fleas along with grains to attract rats, increase their population, and 
spread the disease in the center of large Chinese cities. Within five days, 37 deaths were recorded 
and the area was quarantined to prevent the spread of the epidemic. Over 100 people died as a 
result of this attack. 

 
This attack was considered a failure for two reasons. First, the Japanese army had exaggerated 
the expected results of a biological attack. Second, the infectious nature of the disease alerted the 
public health community based on the number of cases. This allowed them to quickly step in and 
establish a quarantine thus preventing a wide spread epidemic. 

 
 Plague Outbreak in India, 1994: In September 1994, plague struck Surat, a city in the western 

part of India. Bubonic plague cases were first identified by Indian health officials in the Beed District 
of Maharashtra State in late August. By September 24, more than 300 unconfirmed cases of 
pneumonic plague and 36 deaths had been reported from the city of Surat, Gujurat State, 
approximately 300 km. west of the Beed District. After these reports, hundreds of thousands of 
Surat's two million residents fled, some to the major cities of Bombay, Calcutta, and New Delhi. 
Unconfirmed pneumonic plague cases and plague-related deaths were subsequently reported from 
several areas throughout India. 
 
The conditions of these slums in August, 1994 were typical of shanty towns all over India: open 
sewers, tightly clustered shelters made of cement or plastic sheets, rotting animal carcasses, 
heaps of garbage, and pools of stagnant water fill the alleys. Floods in early August heightened the 
horror as the human waste and refuse mixed with slush and mud that were washed up and left on 
the riverbank creating ideal conditions for the spread of infection. Cows, dogs and pigs stood on 
top of high piles of garbage while people sold vegetables from rickety wooden carts alongside 
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allowing rats to thrive. As a result of living in crowded conditions without medical care, or money to 
pay for it, untreated bubonic plague infections progressed systemically to plague pneumonia. 
Inevitably, the rapid person-to-person spread of pneumonic plague commenced. 
 
Physicians and pharmacists escaping the city brought large amounts of treatment drugs away with 
them for their families and friends. Preventive dosing with the essential antibiotic made locating 
medication for treatment of suspected cases difficult. Supplies were being rushed to Surat from 
other parts of the country on an emergency basis. Officials raided pharmacies where antibiotics 
were being hoarded for black-market prices due to scarcity, and turned the antibiotics over to 
health officials. Insufficient supply persisted because those with adequate resources to buy 
purchased and hoarded medication, worsening the chances of the poor to have medication 
available if they became ill. 
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WATER	CONTAMINATION	
  
OVERVIEW/INTRODUCTION 
Contamination of a drinking water system can cause illness, disease, or even death. A water system can 
be contaminated, damaged or disrupted through intentional terrorist or criminal actions or by an accident. 
Intentional contamination poses one of the most serious threats to a water system because of the intent to 
harm human health or cause damage. 
  
There are two kinds of water contamination problems: 
 

 Contamination threats: A contamination threat is a suggestion or an indication that water has been 
or will be contaminated, but no conclusive proof has been collected yet to confirm that 
contamination has actually occurred. A threat may be written, verbal, or based on observations or 
other evidence. 

 Actual contamination incidents: A drinking water contamination incident occurs when the presence 
of a harmful contaminant has been confirmed. 

  
Contamination threats and contamination incidents could impact the public in the following ways: 
 

 Cause harm to public health (illness, disease, or death); 
 Cause fear or loss of public confidence; 
 Disrupt the water system or cause long-term shortage of clean, safe water to customers or prevent 

use of the water supply for fire fighting; 
 Disrupt businesses and services that depend on a safe water supply; 
 Cause damage to the water system infrastructure (e.g., water plant, pumps, pipes, wells, treatment 

system, distribution system, electrical system or computer network) resulting in contamination or 
interference with treatment or delivery; 

 Create a need to remediate and replace portions of the water system to make it safe, which could 
in turn create water shortages or outages; 

 Result in significant costs for remediation or replacement; and 
 Impact other critical infrastructures that rely on safe water, due to interdependencies (e.g., food 

processing and refineries, among others). 
  
Security experts have warned that terrorist organizations may be considering water systems as possible 
targets for weapons of mass destruction, known as WMD. WMD include some chemical, biological and 
radiological contaminants whose purpose is to cause harm. It has always been possible to intentionally 
contaminate a water system, but 9/11 and other recent events have suggested that the likelihood that an 
intentional contamination incident will happen has increased. 
  
There are many ways in which water can be intentionally contaminated, just as there are many different 
contaminants. Each contaminant has different effects on humans, animals and the environment, depending 
on its concentration (level) and toxicity (harmfulness). 
  
Examples of Possible Contaminants: 
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 Pathogens are harmful microorganisms that can impact human health, such as E. coli, 
Cryptosporidium, polio virus, Hanta virus, smallpox virus, and the microorganisms responsible for 
anthrax, bubonic plague, cholera and other illnesses; 

 Toxic metals such as arsenic, cadmium, mercury, osmium, and others; 
 Toxic organic compounds such as biotoxins (Ricin), pesticides, chlorinated compounds such as 

dioxin, or volatile organic compounds such as mustard gas; and 
 Radioactive materials such as radioactive isotopes used in hospitals, research labs, universities 

and nuclear reactor fuels. 
 
A few contaminants are so dangerous that very small amounts could sicken or kill many humans or 
animals. These include certain pathogenic bacteria and viruses, some biotoxins, and some highly toxic 
chemicals that can persist in water for a long time before they break down into less harmful chemicals. 
Other contaminants could cause death or illness in people who are especially at risk, such as children, the 
elderly, those who are already ill due to other causes or others who are particularly sensitive. There are 
hundreds of contaminants that could disrupt normal operations and cause the public to lose confidence in 
the water system, but which would not cause illness or death. 
  
PROFILE OF WATER CONTAMINATION IN FLORIDA AND MIAMI-DADE COUNTY 
  
Cattle Dipping Vats 
From the 1910's through the 1950's, these vats were filled with an arsenic solution for the control and 
eradication of the cattle fever tick. Other pesticides such as DDT where also widely used. By State law, all 
cattle, horses, mules, goats, and other susceptible animals were required to be dipped every 14 days. 
Under certain circumstances, the arsenic and other pesticides remaining at the site may present an 
environmental or public health hazard, specifically water contamination. 
 
This is a list of the number of known cattle-dipping vats in Miami-Dade County that have been accounted 
for thus far. There are likely many more that have not been located. 
 

 County:  Miami-Dade 
 Vats: 1 
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Probability Consequence 

OVERALL 
RISK 

SCORE Hazards 
Frequency & 
Probability 

Potential 
Magnitude 

& Scale 

Impact Analysis 

Capabilities 
& Capacity 

Mitigation 
Hazard 

Consequence & 
Impact Score 

Social 
Vulnerabilities 
Hazard Impact 

Rating 

Physical 
Vulnerabilities 
Hazard Impact 

Rating 

Community 
Conditions 

Impact 
Rating 

Natural Hazards 

Droughts  38%  38%  29%  15%  39% 82%  70%  40%  39% 

Extreme Cold  17%  11%  29%  15%  34%   82%  67%  32%  23% 

Extreme Heat  75%  16% 41%  15%  34%  82%  58%  36%  52% 

Flooding  50%  27%  53% 38%  52%  68%  96%  53%  51% 

Hailstorms  69%  18%  29%  24%  51%  82%  50%  41%  53% 

Heavy Rain  50%  9%  29%  32%  32%  68%  96%  36%  42% 

Hurricanes & 
Tropical Storms  69%  64% 66%  58%  64%  63%  58%  75%  72% 

Lightning  75%  18%  29%  15%  29%  82%  96%  32%  49% 

Winter Weather / 
Ice  5%  16% 37% 15%  35%  82%  75%  35%  13% 

Sinkholes / 
Erosion  50%  13% 29% 38%  41%  82%  50%  41%  45% 

Space  1%  7% 29%  23%  29%  68% N/A  29%  5% 

Tornadoes  44%  20%  53%  42%  53%  68%  75%  53%  48% 

Tsunami  13%  24% 37%  24%  36%  68%  25%  45%  24% 

Volcano (Ash)  1%  4%  37% 15%  32%  85% N/A  28%  5% 
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Probability Consequence 

OVERALL 
RISK 

SCORE Hazards 
Frequency & 
Probability 

Potential 
Magnitude 

& Scale 

Impact Analysis 

Capabilities 
& Capacity Mitigation 

Hazard 
Consequence & 

Impact Score 
Social 

Vulnerabilities 
Hazard Impact 

Rating 

Physical 
Vulnerabilities 
Hazard Impact 

Rating 

Community 
Conditions 

Impact 
Rating 

Natural Hazards 

Windstorm  50%  18% 37% 42%  45%  82%  75%  45%  47% 

Wildfires  38%  13%  57%  42%  51%  68%  63%  53%  44% 

Earthquakes  5%  4% 29%  24% 29%   68% N/A  29% 12%  

  
 
KEY: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Frequency Consequence Capability/Mitigation Overall Risk 
Not Probable/Frequent Minimal Impact Very Capable/Adequate Low Risk 
Somewhat Probable/Frequent Moderately Low Impact Capable/Adequate Moderately Low Risk 

Probable/Frequent Moderately High Impact Somewhat Capable/ 
Adequate 

Moderately High Risk 

Very Probable/Frequent High Impact Not Capable or Adequate High Risk 
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TECHNOLOGICAL HAZARDS 

Probability Consequence 

OVERALL RISK 
SCORE Hazards 

Frequency & 
Probability 

Potential 
Magnitude & 

Scale 

Impact Analysis 

Capabilities 
& Capacity 

Mitigation 
Hazard 

Consequence 
& Impact Score 

Social 
Vulnerabilities 

Hazard 
Impact Rating 

Physical 
Vulnerabilities 

Hazard 
Impact Rating 

Community 
Conditions 

Impact 
Rating 

Technological Hazards 

Dam/Levee 
Failure 6% 16% 29% 15% 40% 63% 46% 38% 15% 

Electric Utility 
Failure 75% 13% 29% 23% 35% 65% 67% 37% 53% 

Hazardous 
Materials Release 50% 13% 53% 24% 40% 55% 50% 47% 48% 

Mass Migration 25% 0% 37% 15% 35% 55% 38% 37% 30% 

Nuclear Power 
Plant Incident 19% 17% 53% 38% 58% 54% 81% 55% 32% 

Structural Fires 50% 17% 45% 30% 35% 82% 83% 41% 45% 

Transportation 
Incident 75% 28% 29% 23% 31% 86% 83% 37% 52% 

Water/Wastewater 
Incident 19% 6% 37% 23% 34% 68% 81% 36% 26% 
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KEY: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Frequency Consequence Capability/Mitigation Overall Risk 
Not Probable/Frequent Minimal Impact Very Capable/Adequate Low Risk 

Somewhat Probable/Frequent Moderately Low Impact Capable/Adequate Moderately Low Risk 

Probable/Frequent Moderately High Impact Somewhat Capable/ 
Adequate 

Moderately High Risk 

Very Probable/Frequent High Impact Not Capable or Adequate High Risk 



Miami-Dade County THIRA 

2011  Page 362 of 364 
 

CRIMINAL/TERRORISM HAZARDS 

Probability Consequence 

OVERALL 
RISK SCORE Hazards Frequency & 

Probability 

Potential 
Magnitude & 

Scale 

Impact Analysis 

Capabilities & 
Capacity 

Mitigation 

Hazard 
Consequence 

& Impact 
Score 

Social 
Vulnerabilities 

Hazard 
Impact Rating 

Physical 
Vulnerabilities 

Hazard 
Impact Rating 

Community 
Conditions 

Impact 
Rating 

Criminal/Terrorism Hazards 

Civil Unrest  25%  6% 37%  21% 43%   65%  75%  38%  31% 

Cyber Security 
Incident  38%  2%  29%  30%  39%  68%  75%  36%  37% 

Terrorism 19% 46% 53% 47% 58% 55% 54% 65% 35% 

Bomb Threat  56%  0%  29% 30%   32% 78%   63%  33% 43%  

  
 
KEY: 
 
 
 
 
 
 
 
 
 
 
 
 

Frequency Consequence Capability/Mitigation Overall Risk 
Not Probable/Frequent Minimal Impact Very Capable/Adequate Low Risk 
Somewhat Probable/Frequent Moderately Low Impact Capable/Adequate Moderately Low Risk 

Probable/Frequent Moderately High Impact Somewhat Capable/ 
Adequate 

Moderately High Risk 

Very Probable/Frequent High Impact Not Capable or Adequate High Risk 
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PUBLIC HEALTH HAZARDS 

Probability Consequence 

OVERALL 
RISK SCORE Hazards 

Frequency & 
Probability 

Potential 
Magnitude & 

Scale 

Impact Analysis 

Capabilities 
& Capacity 

Mitigation 

Hazard 
Consequence 

& Impact 
Score 

Social 
Vulnerabilities 

Hazard 
Impact Rating 

Physical 
Vulnerabilities 

Hazard 
Impact Rating 

Community 
Conditions 

Impact 
Rating 

Public Health Hazards 

Anthrax  19%  13% 29%  21%  42%  61%  50%  39%  27% 

Animal / Plant 
Disease Outbreak  13%  3% 29% 21%  35%  71% 

N/A 
 29%  19% 

Food Borne Illness  38%  6% 37%  15%  29%  72%  63%  33%  35% 

Meningitis  44%  0% 37% 21%  35%  77%  63%  34%  38% 

Pandemic / 
Epidemic  6%  36% 68% 30%  43%  55%  75%  57%  19% 

Plague  6%  13% 68%  23%  41%  65%  75%  48%  17% 

Water 
Contamination  25% 10%   45%  23%  34%  73%  67%  39%  31% 

 

KEY: 
 
 
 
 
 
 

Frequency Consequence Capability/Mitigation Overall Risk 
Not Probable/Frequent Minimal Impact Very Capable/Adequate Low Risk 
Somewhat Probable/Frequent Moderately Low Impact Capable/Adequate Moderately Low Risk 

Probable/Frequent Moderately High Impact Somewhat Capable/ 
Adequate 

Moderately High Risk 

Very Probable/Frequent High Impact Not Capable or Adequate High Risk 
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VIII. CLIMATE CHANGE IMPACTS 

 

OVERVIEW/INTRODUCTION 
On December 1, 2009, Miami-Dade County entered into the Southeast Florida Regional Climate 
Change Compact with Monroe, Broward and Palm Beach Counties, in recognition that the world’s 
scientific community had identified climate change as a significant problem facing the world and a 
particular threat to Southeast Florida.  Climate change may have an exacerbating effect on hazards 
already impacting Miami-Dade such as flooding, hurricanes, storm surge, severe storms and wildfire.  
Climate change and sea level rise could limit the effectiveness of critical drainage infrastructure, 
endanger beaches, and coastal natural resource and increase incidents of saltwater intrusion into 
our aquifers.   
 
In 2013 the State of Florida updated the State Risk Assessment for the State of Florida Enhanced 
Mitigation Plan.  This included additional language describing the potential impacts of climate change 
on the various hazards that the State is vulnerable to.  
 
This chapter was designed to incorporate the projections developed by the Regional Compact and 
the State to provide insight into the potential local impacts in relation to climate change, including but 
not limited to sea level rise.  Miami-Dade County is working on a new modeling program to help with 
continued analysis to better define the risk for our local stakeholders.  
 

HAZARDS OF CLIMATE CHANGE  
Climate is defined as how the atmosphere behaves over relatively long periods of time, and is a long-
term pattern of weather in a particular area. Weather patterns are becoming more intense in different 
parts of the world. Tornadoes, cyclones, hurricanes, flooding, wildfires, drought and severe winter 
storms are already becoming alarmingly more intense in our nation. It is anticipated that these storms 
may become stronger with climate change making for a longer recovery process.  
 
Climate models can show us some future possibilities and predict a few trends. The 
Intergovernmental Panel on Climate Change (IPCC) states that an increase of greenhouse gases in 
the atmosphere will probably boost temperatures over most land surfaces, though the exact change 
will vary regionally. If steps to reduce greenhouse gases are not implemented the negative effects 
of climate change will start to impact us on a larger scale economically and socially. Climate change 
for instance is beginning to effect coastal flooding and some drivers are: 

 Rainfall intensity 

 Storm surge intensity 

 Sea level rise  
 

SEA LEVEL RISE: 
Climate change and sea level rise are related in two ways. 

 Higher seawater temperatures cause the volume of seawater to increase also 
referred to as “thermal expansion”  

  Climate change is related to sea level rise by the polar ice caps melting, 
glaciers,and ice sheets increase the total amount of seawater  
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Sea level rise hazards:  
 

 Increased flooding. Sea level rise increases the risk of tidal flooding in coastal areas, 
and due to climate change tropical systems may become stronger. This could lead 
to increased storm surge and wave heights during hurricanes. As South Florida 
drainage systems are gravity based and reliant upon the ability of South Florida 
Water Management District to release water from the canals into the bay this could 
compromise the ability to drain low-lying interior areas.  

 Higher storm surge, increased evacuation areas, reduced shelter capabilities and 
increased evacuation time frames are additional consequences of sea level rise.  

 Destruction of natural resource habitats is another potential problem that could 
devastate ecosystems and agriculture.  

 Recent changes in migration patterns and sea life adapting or dying out may be due 
to climate change/sea level rise.  

 Saltwater intrusion poses a public health issue. If saltwater was to penetrate farther 
inland higher salinity could impair both ground and surface water, ecosystems would 
be affected, and so would coastal farm land.  

 Sea level rise can begin to effect the growth and productivity of crops. Prolonged 
periods of drought, severe weather or potential for salt water intrusion could 
negatively impact the local agricultural economy.   

 Increased shoreline erosion and inundation of land also is a consequence of sea 
level rise. Higher storm surges will lead to rapid beach erosion, and an intense storm 
can also erode enough shore to change its profile. 

 Loss of infrastructure and existing development. Naturally as sea level continues to 
rise deeper water near the shore will translate to higher storm surge, faster flow, 
higher waves, hydro dynamic pressure, and wave impact loads on buildings near 
the shoreline which will greatly damage infrastructure.  
 

According to the Environmental Protection Agency (EPA) sea level is rising faster in certain parts of 
the world due to natural event such as wind patterns, ocean currents, and other factors.   Florida is 
vulnerable to sea level rise given its extensive shoreline and low elevation. The so-called "relative 
sea level" that is measured by a tide gauge at a particular location, is a function of both changes in 
the elevation of the sea's surface due to changes in the volume of water in the ocean (eustatic sea 
level) and vertical movement of the land upon which the tide gauge sits due to subsidence or tectonic 
movement of the earth's crust. 
 
Eustatic sea level rise experienced at any particular location results primarily from expansion of sea 
water volume as heat is transferred from the atmosphere to the oceans, and the melting of glaciers 
and polar ice sheets. Both of these drivers are directly affected by global warming and are expected 
to cause an increase in the rate at which sea level is rising. Regional eustatic sea level rise may 
differ from global average eustatic sea level rise due to distance from melting glaciers, different rates 
of sea level volume expansion because of the salinity and temperature of regional surface waters, 
and the effects of wind and currents on heat transfer between the atmosphere and the oceans. 
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Rising sea levels result in gradual coastal inundation, the most immediate impact of which is 
increased height of higher high tides. In addition rising sea levels may cause landward expansion 
of coastal flood zones. Through a combination of direct inundation and erosion, rising sea levels 
cause recession of both beaches and coastal wetlands. The increased weight that results from a 
greater volume of sea water pushes saltwater into coastal aquifers and can worsen saltwater 
intrusion caused by excessive ground water withdrawal. Rising sea levels also push salt water 
further upstream in tidal rivers and streams, raise coastal ground water tables, and push saltwater 
further inland in soils at the margins of coastal wetlands causing wetland boundaries to expand where 
they are unimpeded. 
 
An analysis completed in 2013 by AECOM for the Federal Emergency Management Agency (FEMA), 
developed projections for the effects of climate change on the 1 percent annual chance stream 
discharge (formerly known as the 100-year flood) for three  different greenhouse gas emission 
scenarios. If adding to greenhouse gases to the atmosphere continues, the average sea level around 
the world by the end of this century could be anywhere from 7 to 23 inches higher than it was in 
1990. Sea level could rise even more if the big ice sheets in Greenland and Antarctica melt faster. 
Rising sea level is a threat to people who live near the ocean. Some low-lying areas will have more 
frequent flooding, and very low-lying land could be submerged completely. Rising sea level can also 
harm important coastal ecosystems like mangrove forests and coral reefs. 
 

Coastal Cities and Flooding: 
 

Inland and Riverine Flooding: 
A warmer atmosphere holds more water vapor and, therefore, can result in heavier and more long-
lasting rainfall events. The expected global pattern is for arid areas to get drier and moist areas to 
get wetter. Where precipitation is enhanced, strong storms are expected to get stronger with the 
result that rainfall events with a given recurrence frequency, e.g. the 25-year storm, will happen 
more often. 
 
Detecting the influence of changing climate on flooding trends requires isolating the effects of 
increased rainfall intensity and frequency from the other factors that influence the areal extent and 
depth of floods, including land use, changes to drainage infrastructure, and changes in the extent 
of impervious surfaces.  
 
Several studies suggest that the frequency of heavier rainfall has increased in recent decades in 
some parts of Florida, but heavier rainfall does not necessarily result in more severe flooding. No 
flood trend analyses have been done to determine the extent to which these changing rainfall 
patterns have affected flood levels or extents. 
 
Analysis of data from the National Climatic Data Center for the period 1901-2011 reveals a pattern 
of higher "very heavy precipitation" (the percent of the annual amount of precipitation that falls during 
the heaviest 1 percent of all daily rainfall events compared to the 1901-1960 average) in the 
southeastern U.S. in the past five decades, including 20 to 25 percent above average in the 1990s 
and from 2001-2011. 
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Analysis of daily precipitation data from long-term stations in the National Weather Service‘s 
Cooperative Observer Network found mixed patterns in Florida for the cumulative number of days 
with precipitation greater than or equal to 2 inches and greater than or equal to 4 inches between 
1971-2010 versus 1931-1970. Increases have occurred mostly at weather stations along the coasts, 
as well as in most of northern Florida and areas south of Tampa Bay. Decreases have occurred at 
3 of 12 weather stations along the Atlantic coast and 3 of 11 along the Gulf Coast. 
 
A recent study found that despite a general pattern of increased frequency of extreme precipitation 
patterns a cross the southeast, ―there i s no discernible trend in t he ma gnitude of floods along non-
urbanized, unregulated streams. The study did not, however, include any streams in Florida in the 
analysis. 
 

Coastal Wetlands 

Climate change may damage coastal wetlands all over the world. Wetlands protect the shore from 
flooding, and they also provide important habitats for many types of plants and animals. The 
Everglades are wetlands close to sea level in southern Florida that are home to diverse ecosystems. 
As sea level rises, salt water could flood parts of the Everglades, leaving animals such as birds, 
alligators, turtles, and panthers with fewer habitats. 
 

Plants, Animals, and Ecosystems 
Most plants and animals live in areas with very specific climate conditions, such as temperature and 
rainfall patterns, that enable them to thrive. Any change in the climate of an area can affect the plants 
and animals living there, as well as the makeup of the entire ecosystem. Some species are already 
responding to a warmer climate by moving to cooler locations. Some North American animals and 
plants are moving farther north or to higher elevations to find suitable places to live. Climate change 
also alters the life cycles of plants and animals.  As temperatures get warmer, many plants are 
starting to grow and bloom earlier in the spring and survive longer into the fall. Some animals are 
waking from hibernation sooner or migrating at different times. 
 
Coral reefs are created in shallow tropical waters by millions of tiny animals called corals. Each coral 
makes a skeleton for itself, and over time, these skeletons build up to create coral reefs, which 
provide habitat for lots of fish and other ocean creatures. Warmer water has already caused coral 
bleaching in many parts of the world. By 2050, live corals could become rare in tropical and sub-
tropical reefs due to the combined effects of warmer water and increased ocean acidity caused by 
more carbon dioxide in the atmosphere. The loss of coral reefs will reduce habitats for many other 
sea creatures, and it will disrupt the food web that connects all the living things in the ocean. 
 

MAPPING 
 
In 2014, the Miami-Dade Water and Sewer Department (WASD) developed a new interactive model 
with the United States Geologic Survey (USGS) that will be utilized to better determine the potential 
impacts of sea level rise in communities.   In September 2014, the Office of Emergency Management 
in conjunction with WASD, developed a presentation to roll the new software out to stakeholders so 
more localized mapping could begin. Additional work will continue towards developing maps to show 
areas at risk.  
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As part of the Southeast Florida Regional Climate Change Compact, the Inundation Mapping and 
Vulnerability Assessment Work Group developed an Analysis of the Vulnerability of Southeast 
Florida to Sea Level Rise dated August 2012.    The following is an excerpt from that document 
focusing on Miami-Dade County. 
 

Chapter 4: Analysis of the Vulnerability of Miami-Dade County to 
Sea Level Rise 
Marina Blanco-Pape, P.E., MSME, Marcia Steelman, C.F.M, B.S., M.S. and Lisbeth Britt, B.S., M.A.  
 
Inundation Mapping and Vulnerability Assessment Work Group Members from 
Miami-Dade County. 
 

Vulnerability to Sea Level Rise - Miami-Dade County Overview 
 
The resulting tables and maps are only presented as a demonstration of the progress of the 
Terrain Mapping Project produced by SFWMD for and at the request of the Climate Change 
Compact Counties (Broward, Miami-Dade, Monroe, and Palm Beach). 
 
The analyses used mapped areas that might be inundated by increased tidal elevations above 
current mean higher high water elevations without taking into account: 

• existing ground water levels, 

• storm surge, 

• tidal anomalies, 

• future water management and operations, or 

• flood mitigation practices. 

Therefore, these results are conservative and preliminary in nature and will be updated as 
new data, input, and analysis become available on a regional level. 
 
Miami-Dade County already implements a stormwater master planning (SWMP) process that is tied 
in to the County's Comprehensive Development Master Plan (CDMP).  The SWMP process and 
the recommendations for flood prevention infrastructure and maintenance that results from the 
planning process are funded by the Miami-Dade County Stormwater Utility.  The SWMP is an 
important component of the County’s CDMP, and the progress and effectiveness of the Stormwater 
Master Plan is monitored by the County. The SWMP and public and private stormwater discharge 
systems are also evaluated as a part of the National Pollutant Discharge Elimination System permit 
issued to Miami-Dade County by EPA. The Miami-Dade SWMP already includes existing ground 
water levels, storm surge, tidal anomalies, current water management operations, and flood 
mitigation practices in the evaluation and prevention of flooding. Therefore, Miami-Dade already 
responds to the elements listed above that are not considered in this regional SLR mapping and 
vulnerability analysis. 
 

Summary: 

Some physical infrastructure in Miami-Dade County is at risk beginning at the one foot scenario. A 

portion of the properties at Homestead Air Reserve Base, the Turkey Point Nuclear Power Plant, 
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and the Cutler Power Plant are at elevations below sea level. Most of these potentially inundated 

areas on these properties are existing storm water management ponds and ditches and the cooling 

canals at Turkey Point.  The cooling canal system at Turkey Point is extremely critical to the 

function and safety of the plant and additional analysis is necessary in order to fully understand 

potential impacts to all components of the facility. 

 
 
Analysis of the Vulnerability of Southeast Florida to Sea Level Rise 
 

While railroads were not inundated, secondary roads were. The miles of vulnerable roads increased 

by a magnitude at each scenario with over 500 miles of roads likely inundated at 3- feet of sea level 

rise. No wastewater facility appears to be impacted at the one, two, or three foot sea level rise 

scenario.  Landfills were primarily impacted in retention or natural areas surrounding the properties. 

Only three of 35 hospitals showed any inundation in the 3-foot of sea level rise with no building 

infrastructure affected. Three school properties were affected in the 3-foot inundation. Emergency 

shelters were not impacted. Evacuation Routes are vulnerable only if bridges are inaccessible from 

local roadway inundation.  Impacts to coastal marina facilities remain a concern but are not yet 

sufficiently documented. 
  
Under a one foot sea level rise scenario, 12% of the County is impacted with conservation lands 

being the major land use type inundated. At the two foot scenario, 16% of the land is impacted with 

agricultural lands added to the conservation lands. At the three foot scenario, 18% of the total land 

mass of the County is impacted including inland areas around the Northwest Municipal Drinking 

Water Wellfield. Low lying inland areas like the wellfield are more likely subject to future drainage 

issue associated with rain events rather than saltwater impacts.   In terms of acres inundated, 

wetland hardwood forest (mangrove) and vegetated non-forested wetlands are among the major 

habitats impacted. 
 
As indicated above, this vulnerability assessment is limited in scope and will be updated as the 

regional tools become available. In the meantime, Miami-Dade County has already initiated some 

next steps to enhance sea level rise (SLR) assessment for the County during the SWMP process. 

The U.S. Geological Survey has been contracted to evaluate average ground water levels 

throughout the County for the period of record 1999-2009 as compared to the prior decade 1990 - 

1999, and also compared to the water level entire period of record. Additionally, as individual water 

management basins are reevaluated through modeling, the projected sea level rise will be added 

to the model evaluation. The results will allow Miami-Dade to prepare more detailed SLR 

vulnerability assessments as each water management basis is remodeled. 
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Analysis of Physical Features 

Ports and Airports 

One area determined by the group to be critical is Homestead Air Reserve Base. The County has 
already met with planners developing the long term use of the base and provided input on sea level 
rise. Opa Locka West is vulnerable, but this airport is only a landing strip used for training and so is 
not considered critical. Below are tables that represent the area that may be below mean high-high 
water sea level with a 1-, 2-, or 3-foot sea level rise. 
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Power plants 



Miami-Dade County THIRA 
 

Page 377 of 386 
 

 

 
Miami-Dade County has one nuclear power and one coal generation power plant. The generation 
facilities are not directly impacted. This data below includes impact to the Turkey Point Nuclear Power 
Plant cooling canals, the coastal wetlands at the Cutler Plant, and some scattered power transfer 
stations throughout western Miami-Dade County. 

 

Railroads 

 

Railroads did not seem to be particularly affected, perhaps due to the fact that most of the rail beds 
in Miami-Dade County are elevated above the road and surrounding surfaces. The impact reported 
is limited to FEC Railroad in the northeast coast of Miami-Dade County and to the portion of the CSX 
railroad serving the rockmine lakes along NW 12 ST in the western portion of the County. This data 
is reported in miles. 

 

Water and Wastewater Treatment Plants 
 

Miami-Dade has three major water and three major wastewater treatment plants within the County 
boundary. The analysis was performed by land use category as provided by the Department of 
Planning and Zoning. The results, therefore, do not include the names of the facilities, only the area 
possibly or more likely affected by the inundation scenario. A more specific analysis is needed to 
determine if any equipment would be affected or not. 

 

 
Landfills 
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Inundation for all levels of sea level rise were primarily in retention or natural areas surrounding 
landfills since the landfills themselves are elevated (see graphic on next page). The South Dade 
Landfill, Munisport, and Dade Recycling are surrounded by low lying areas. 
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Hospitals 
No hospitals in Unincorporated Miami-Dade County were impacted.  Of the 34 total hospitals within 
the county boundaries, only three hospitals were affected in municipalities in the 3-foot sea level rise 
scenario. 
 

 Selected Specialty Hospital , 955 NW 3rd ST, City of Miami, 33128 

 Mount Sinai Medical Center, 4300 Alton Road, City of Miami Beach, 33140 

 1South Beach Community Hospital, 630 Alton Road, City of Miami Beach, 33139 
 

Schools 
No schools in Unincorporated Miami-Dade County were impacted.  Only three of the 867 schools 
were affected in municipalities in the 3-foot sea level rise scenario. However, we need more specific 
survey information on all affected schools, such as elevation certificates and topographic survey to 
determine if those would be actually impacted. 
 

 Student Services & Attendance, 489 East Drive, Miami Springs 33166 

 School Board Administrative – Annex, 1500 Biscayne Boulevard, Miami 33132 

 Biscayne Elementary, 800 77th Street, Miami Beach 33141 
 
Emergency Shelters 
None of the 69 emergency shelters in Miami-Dade County were impacted. However, more specific 
survey information and finished floor elevation certificates on all shelters are needed to determine 
actual impacts. 
 

                                                      
1 This facility is no longer a hospital, it is now the Miami Beach Community Health Center.   
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Evacuation Routes  
 
Miami-Dade determined there are at most four miles of impact to all evacuation routes even at the 
3-Foot inundation because these routes are built at elevations to provide service in a 100-year storm. 
US1 Overseas Highway to the Florida Keys and the Rickenbacker Causeway to Key Biscayne have 
been improved in the past two years. Therefore, the 4 miles of impact are probably an over 
estimation.  The concern for the evacuation routes is flooding of the local access roads leading to 
them. This information is summarized in the section Roads by FDOT Category. 
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Marinas 
Marine facilities were analyzed using land use category maps provided by the Department of 
Planning and Zoning. Marine complexes and marine commercial land uses were combined. All 
marina facilities are located on or next to water features, east of all salinity control structures to give 
easy access to the ocean. The assumption is that all will be affected in some way, although the 
extent is only estimated by this current analysis. It is assumed that those docks with fixed 
infrastructure will be inundated while floating docks will rise with sea levels. 
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Results of Analysis 
Geographic analysis was done based on the following criteria: 
• Miles of road by Florida Department of Transportation category 
• Future Land Use 
• Habitat / Land Use Land Cover 
 
Taxable Value of Property 
Miami-Dade County has chosen not to estimate the taxable value of potentially impacted property 
until such time as the mapping and analytical methods are more robust. Miami-Dade, through the 
Stormwater Master Planning Process, has determined that the current assessment tools probably 
underestimate potential impacts. 
 
Roads by FDOT Category 
Roadways are summarized by Functional Class in miles. High volume categories include sections 
of roadway where bridges were removed from the LiDAR data and represented bare earth rather 
than the actual roadways. 
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Acres of Future Land Use 

Coverage of Future Land Use was provided by the Miami-Dade County Planning Department and 
was most recently updated on September 28, 2010. Data was summarized by Land Use type and 
probability and reported in acres. The Land Use Types most impacted throughout Miami-Dade 
County include: 

 Everglades National Park 

 Vacant, Protected, Privately-Owned Proposed and designated EEL sites until acquired, or 
protected under any other conservation or environmental mechanism 

 Vacant, Protected, Government-Owned or controlled EEL sites included 

 Other Nature Preserves and Protected Areas (State Mangrove Preserves, Turkey Point 

 Wilderness Area, Great Cypress Swamp Preserves, and acquired government owned EEL 
sites) 

 Electric Power (Generator and Substation, and Service Yards) 

 Row and Field Cropland 

 Plant Nurseries (Includes Sod Farms and Ornamental Nurseries) 

 Wellfields 

 County Operated Parks 
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Acres of Habitat Type / Land Use Land Cover 
Spatial data for regional use was provided by the South Florida Water Management District and is 
dated 2004. Miami-Dade chose not to perform this analysis because of concern for the currency of 
the data coverage. The habitat types were generated for a regional level of detail and should not be 
applied at a local scale. 
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Appendix J:  Economic Assessment  
 

Overview 
Community resiliency is heavily impacted by the ability of the economic engines of a 
community to survive a disaster to be able to maintain operations and provide jobs.  
As was seen after Hurricane Katrina in 2005, many businesses left the areas that 
were impacted and as such communities were heavily impacted economically.  
 
The economy in Miami-Dade is led by a diversified group of several sectors, these 
are: 

 Construction 

 Manufacturing 

 Wholesale and Retail Trade 

 Transportation and Warehousing 

 Financial Services 

 Professional and Business Services 

 Health Services 

 Leisure and Hospitality 
 
The two significant external generators of economic activity in Miami-Dade County 
are international trade and tourism. While there is no rigorous way to determine the 
weight of international trade and tourism in the Miami-Dade economy, without doubt, 
both of these external sectors are vital components for a healthy and growing local 
economy. 
 

Sectors of the Economy 
The major sectors of the Miami-Dade County economy based on employment are:  
 
Construction 
According to the Beacon Council there are a total of 5,000+ construction related 
businesses.  It currently employs 30,399 individuals in Miami-Dade County. 1  Out of 
the top eight sectors this is the smallest in terms of employment. 
 
Manufacturing 
The manufacturing sector is divided into durable and non-durable goods.  It currently 
employs 35,595 individuals in the county.2  There are over 2,500 businesses in the 
county devoted to the manufacturing industry.   
 

                                            
1 Miami-Dade County 2013 Economic-Demographic Profile: 
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf  
2 Miami-Dade County 2013 Economic-Demographic Profile: 
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf 

http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf
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Wholesale and Retail Trade 
Trade accounts for 195,118 jobs in the county.3  There are a total of 20,236 
businesses in the county devoted to trade.  The top trading partners with Miami-Dade 
County businesses is South America, Central America and the Caribbean.  In 2011 
South America accounted for $35 million in trade and Central America and the 
Caribbean accounted for $20 million. 4  
 
Transportation and Warehousing 
As the “Gateway to the Americas,” Miami-Dade County has emerged as an 
international hub for commerce. Our proximity to Latin America and the Caribbean is 
a key strategic asset while the Port of Miami is the pivotal connecting point between 
the Americas and Europe, as well as Asia. The Port of Miami is the #1 container port 
in Florida and among the top ten container ports in the United States, as well as North 
America’s closest port to the Panama Canal.  The Miami International Airport (MIA) 
is first among U.S. airports for international freight, second in international 
passengers and third in total freight.  Among worldwide airports, MIA is ninth in 
international freight and tenth in total freight.5   
 
Financial Services 
At a glance for domestic and international banks, as well as a host of other financial 
services companies, Miami-Dade County provides a proven platform for growth. For 
over 25 years, Miami-Dade has been home to the largest concentration of domestic 
and international banks on the East Coast south of New York City. Today, roughly 
100 commercial banks, thrift institutions, foreign bank agencies and Edge Act banks 
have facilities here, along with hundreds of other wealth management, brokerage and 
other financial services companies.  This sector also employs 67,439 people in 
Miami-Dade County.6   The top employers are Wachovia which employs 2,179 
employees in the county and Bank of America which employs 2,000 employees.  The 
other financial institutions that employ a majority of their sector include: 

 Bank United 

 Regions Bank 

 Ocean Bank  

 Suntrust Bank 

 Citi Bank 

 Mellon United National Bank 

 Northern Trust Bank of America 
 

                                            
3 Miami-Dade County 2013 Economic-Demographic Profile: 
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf  
4 Miami-Dade County 2013 Economic-Demographic Profile: 
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf  
5 Miami-Dade County Aviation Department website: http://www.miami-airport.com/about_us.asp  
6 Miami-Dade County 2013 Economic-Demographic Profile: 
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf 

http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf
http://www.miami-airport.com/about_us.asp
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf
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Professional and Business Services 
Miami-Dade’s strong professional services sector provides ease and comfort when 
doing business locally, nationally and internationally. Miami-Dade County is home to 
hundreds of successful professional-service firms and licensed professionals that 
assist organizations of all types and sizes to meet their goals.  
 
This industry is comprised of licensed professionals and experts experienced in the 
following disciplines: 

 Accounting  
 Architects 
 Commercial Real Estate  
 Engineers  
 Legal Services  

 
This industry is propelled by Miami-Dade County’s access and influence in Latin 
America and the Caribbean; nourished by the area’s graduate and post-graduate 
educational institutions; and sustained by the 16, 237 accounting, architectural, real 
estate, engineering, and legal services firms that grow and flourish in Miami-Dade 
County.  
 
As of 2012, there were 126,531 employees in Miami-Dade’s professional services 
industries, which garnered total revenue of more than $57 billion. These numbers are 
sure to grow as more multi-national companies relocate and expand into Miami-Dade 
County, providing more opportunities for these firms.  
 
Health Services 
Miami-Dade County is currently home to more than 1,300 health sciences companies 
with 156,015 employees.7 South Florida’s health sciences industry is anchored in the 
north by the Scripps Research Institute and to the south by the University of Miami’s 
multiple research institutions and Jackson Memorial Hospital. The two top biomedical 
employers in the county, each employing over 1,000 employees are Beckman Coulter 
Corporation and Vitas Innovative Hospice Care.   
 
Leisure and Hospitality 
Miami has long been known as one of the world’s premier tourist destinations. Millions 
of visitors from locations all over the globe travel to our community for industry 
conventions and trade shows, business meetings, family vacations, and romantic 
getaways. National organizations regularly host their conventions at one of Miami-
Dade’s world-class meeting centers, and our community’s emergence as a global 
hub for international commerce has attracted business leaders from Latin America, 
Europe, Asia, and beyond. Our area has also become a year-round destination with 

                                            
7 Beacon Council website: http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers 
and Miami-Dade County 2013 Economic-Demographic Profile: 
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf 

http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers
http://www.miamidade.gov/business/library/reports/2013-economic-demographic-profile.pdf
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the cultural offerings and exciting nightlife that makes our area perfect for families 
and individuals wanting to experience everything Miami has to offer.  
 
In 2011, Miami-Dade County experienced another record year for the visitor industry 
with almost 13.4 million visitors to Miami-Dade County; an increase of 6.7 
percent since 2010. The number of domestic visitors increased by 6.2 percent, while 
the number of international tourists increased by 7.2 percent.  

Figure 1: Employment by Industry  
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Largest Employers 
The top employers in Miami-Dade County are a combination of the private and the 
public sector.  The top private sector employer is the University of Miami which 
employs 16,000 employees.8  The other top private sector employers are: 

 Baptist Health South Florida with 13,376 employees 

 Publix Supermarkets with 10,800 employees 

 American Airlines with 9,000 employees 
Additional top private employers are listed in Figure 2.  
 
The top public-sector employer in the county is the Miami-Dade County Public 
Schools which employees 44,132 employees.9  The other top employees include: 

 Miami-Dade County government employs 25,000 employees 

 The Federal government employs 19,500 employees 

 The State of Florida employs 17,100 employees 

 The Jackson Health System employs 12,571 employees 

 

Figure 2: Top Private Employers in the County  

 

2010 TOP PRIVATE EMPLOYERS10  

Company No. of Employees 

University of Miami 16,000 

Baptist Health South Florida 13,376 

Publix Super Markets 10,800 

American Airlines 9,000 

Precision Response Corporation * 5,000 

Florida Power & Light Company ** 3,840 

Carnival Cruise Lines 3,500 

Winn-Dixie Stores 3,400 

AT&T  3,100 

Mount Sinai Medical Center 3,000 

Miami Children's Hospital 2,800 

Sedanos Supermarkets  2,500 

Wachovia, A Wells Fargo Co. 2,179 

Assurant Solutions * 2,100 

Bank of America 2,000 

Royal Caribbean 
International/Celebrity Cruises 

1,880 

Beckman Coulter Corp. 1,400 

                                            
8 Beacon Council website: http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers  
9 Beacon Council website: http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers  
10 Beacon Council website: 
http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers 

http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers
http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers
http://www.beaconcouncil.com/web/Content.aspx?Page=majorEmployers
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2010 TOP PRIVATE EMPLOYERS10  

Company No. of Employees 

United Parcel Service 1,150 

Federal Express  1,134 

Eulen America ** 1,000 

Miami Herald Publishing Co. 850 

BankUnited 750 

Regions Bank 700 

Ocean Bank 633 

SunTrust Bank 400 

Miami-Dade County Public Schools 42,132 

Miami-Dade County  25,000 

Federal Government 19,500 

Florida State Government 17,100 

Jackson Health System 12,571 

Florida International University 8,000 

Miami-Dade College 6,200 

City of Miami 4,309 

Homestead AFB 2,700 

Miami V A  Healthcare System ** 2,385 

City of Miami Beach 1,950 

City of Hialeah 1,700 

U.S. Southern Command ** 1,600 

City of North Miami Beach 626 

City of Coral Gables 901 

 
 
 
Figures 3 and 4 provide an overview of the types of structures located in each 

jurisdictional are within Miami-Dade.   The information was pulled from the Property 

Appraiser database.   They include commercial, industrial, residential and other.   

The other category includes:  

 agriculture,  

 cemeteries,  

 communications, utilities, terminals and plants 

 institutional 

 hotels and motels  
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Figure 3: Commercial and Industrial Facilities by Municipality  

 COMMERCIAL INDUSTRIAL 

JURISDICTION R BLDG VALUE Count BLDG VALUE 

AVENTURA            234   $      285,980,200                 6  $        13,857,021  

BAL HARBOUR                4   $          2,093,721    

BAY HARBOR ISLANDS              96   $        18,740,096    

BISCAYNE PARK     

CORAL GABLES        1,285   $  1,107,930,132                 1   $                73,244  

CUTLER BAY            104   $      101,894,369             854   $      947,336,883  

DORAL            371   $      686,722,762                 1   $          1,295,212  

EL PORTAL                6   $          1,190,843               39   $        17,525,002  

FLORIDA CITY            105   $        83,185,403    

GOLDEN BEACH     

HIALEAH        1,523   $      632,094,967         1,648   $      532,423,721  

HIALEAH GARDENS            138   $        71,043,365             202   $        56,490,291  

HOMESTEAD            496   $      200,732,181             124   $        39,222,406  

INDIAN CREEK VILLAGE     

KEY BISCAYNE            105   $        33,405,802    

MEDLEY              51   $        15,213,276             455   $      608,452,267  

MIAMI        6,631   $  3,263,786,483         1,383   $      325,959,732  

MIAMI BEACH        1,071   $      970,746,572               11   $          1,756,701  

MIAMI GARDENS            400   $      460,628,947             255   $      308,073,693  

MIAMI LAKES            150   $      191,668,579             234   $        97,165,268  

MIAMI SHORES              74   $        31,482,577                 1   $                84,384  

MIAMI SPRINGS            136   $        35,818,047                 8   $          2,711,847  

NORTH BAY VILLAGE              15   $          9,606,542                 2   $          4,402,072  

NORTH MIAMI            594   $      226,549,678             105   $        42,136,211  

NORTH MIAMI BEACH            497   $      276,625,328               56   $        15,192,672  

OPA-LOCKA            169   $        29,847,763             341   $      139,268,372  

PALMETTO BAY            246   $      147,116,876                 1   $          1,540,548  

PINECREST            145   $      117,256,833                 1   $              185,510  

SOUTH MIAMI            549   $        93,321,471               33   $          2,517,742  

SUNNY ISLES BEACH              33   $        31,771,205    

SURFSIDE              46   $        11,062,703    

SWEETWATER            136   $      365,640,700               56   $        60,361,364  

UNINCORPORATED MIAMI-DADE        5,130   $  3,618,674,874         2,751   $  2,075,401,210  

VIRGINIA GARDENS              23   $        25,527,254                 3   $          5,937,275  

WEST MIAMI              95   $        18,580,328               29   $              362,563  

       20,658     13,165,939,877         8,608   $  5,302,144,749  
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 Figure 4: Residential and Other Structures by Municipality 

 RESIDENTIAL OTHER 

JURISDICTION COUNT BLDG VALUE Count BLDG VALUE 

AVENTURA      22,018   $        452,099,741             1,716   $        223,586,025  

BAL HARBOUR        3,013   $        155,667,450                 685   $             3,316,767  

BAY HARBOR ISLANDS        2,427   $        141,230,896                   47   $          36,993,058  

BISCAYNE PARK        1,070   $        131,732,197                     5   $                816,927  

CORAL GABLES      16,919   $    4,277,349,220                 474   $        464,893,182  

CUTLER BAY      13,532   $    1,417,756,760                 782   $        111,172,820  

DORAL      17,366   $    1,627,776,013                 514   $        629,799,128  

EL PORTAL            755   $          81,625,819                     6   $             5,363,491  

FLORIDA CITY        2,030   $          96,121,151                   98   $          81,485,679  

GOLDEN BEACH            349   $        230,372,538                     6   $                836,173  

HIALEAH      49,622   $    3,205,866,586             2,451   $        717,381,935  

HIALEAH GARDENS        5,647   $        375,181,636                   54   $        215,935,394  

HOMESTEAD      17,031   $        989,626,448                 857   $        368,912,797  

INDIAN CREEK VILLAGE              32   $        135,218,524                     6   $             5,148,996  

KEY BISCAYNE        6,532   $        780,754,604                 419   $          32,380,038  

MEDLEY              74   $             3,832,240                   50   $          23,856,290  

MIAMI      98,407   $    6,764,052,101             8,344   $    3,664,217,872  

MIAMI BEACH      46,120   $    2,979,606,039             7,748   $    1,147,149,903  

MIAMI GARDENS      28,674   $    2,138,130,155                 307   $        328,810,224  

MIAMI LAKES        8,838   $    1,255,028,443                 172   $        214,547,633  

MIAMI SHORES        3,768   $        531,019,167                   44   $          94,778,292  

MIAMI SPRINGS        3,953   $        526,199,792                   81   $        159,940,660  

NORTH BAY VILLAGE        3,435   $          78,001,468                 413   $             6,562,912  

NORTH MIAMI      14,793   $    1,092,360,712                 529   $        246,477,793  

NORTH MIAMI BEACH      12,044   $        745,290,290                 679   $        113,048,594  

OPA-LOCKA        2,898   $        188,308,792                 146   $        104,312,231  

PALMETTO BAY        7,916   $    1,553,502,217                 248   $          90,024,289  

PINECREST        6,063   $    1,833,813,872                   42   $          84,894,313  

SOUTH MIAMI        3,660   $        526,044,958                   82   $        121,909,220  

SUNNY ISLES BEACH      15,698   $        137,520,139             2,379   $          20,127,377  

SURFSIDE        3,122   $        215,784,636                 270   $          10,227,544  

SWEETWATER        3,478   $        243,832,215                 318   $          82,690,698  

UNINCORPORATED MIAMI-DADE    311,682   $  28,338,300,470           14,862   $    5,325,890,876  

VIRGINIA GARDENS            621   $          63,387,736                     6   $             6,796,096  

WEST MIAMI        1,585   $        180,806,673                   19   $             9,595,918  

     735,173       63,493,468,471           45,361   $  14,866,211,711  
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Appendix K: Maps  
 



The Miami-Dade Local Mitigation Strategy 

Part 4: Appendices 

 

November 2014   P4-47 
 

Map 1: Miami-Dade Comprehensive Land Use 
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Map 2:  Land Use within Turkey Point Nuclear Power Plant 50-Ingestion Pathway 
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 Map 3:  Map of Miami-Dade Flammable Natural Areas 
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Map 4:   Miami-Dade 2010 Census Block Data 
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 Appendix L: 2014 Community Survey  
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1 EXECUTIVE SUMMARY 
 

Miami-Dade Emergency Management developed a community preparedness study to 
better understand how the public perceives risk in relationship to the many hazards that 
could impact the County. The study also investigated where the public seeks 
emergency/disaster information, and “how” and “what kinds” of decisions residents 
make when presented with an emergency or disaster situation.  The survey was 
developed and implemented during February 2014 and the major findings from this 
survey are contained in this Executive Summary.  
 

1.1 Major Findings 
 
This section provides an abbreviated version of the key findings from this study. 
Additional information and findings are provided in the main body of this report and 
supporting annexes.  
 
Services Provided 
 
To determine if Miami-Dade County is providing sufficient services regarding disasters, 
the survey contained a number of questions in relation to this issue. Overall, 
respondents were pleased with the emergency and disaster services provided by 
Miami-Dade County. See Figure 1.1. 
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Figure 1.1: Services Provided 

 
 
Though Miami-Dade provides assistance for pet sheltering, emergency evacuation 
assistance and notification through Miami-Dade Alerts, not everyone was aware of 
these services.   At the end of the survey, links to key assistance programs and 
information were provided so people could get additional information.   Miami-Dade 
Emergency Management followed up with individuals who provided a phone number or 
e-mail for additional information.   Tracking the County’s official web site activity 
demonstrated that there was four times as many hits on the evacuation/storm surge 
zones in comparison to February of 2013; and about 100 people signed up for Miami-
Dade Alerts during the duration of the survey.  
 
Storm Surge Planning Zones 
 
The study found that only 27% of respondents had seen the new 2013 Storm Surge 
Planning Zone map. The majority of residents did not know what zone they lived in. For 
those respondents who indicated they did know what Storm Surge Planning Zone they 
resided in, the data analysis showed that less than half of those respondents were 
actually correct. See Figure 1.2. 

 
Figure 1.2: Seen 2013 Storm Surge Planning Zone Map 
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Evacuation Influence 
 
The study also investigated who was most likely to influence residents to comply with an 
evacuation order. As a whole, residents indicated public safety officials had the greatest 
influence. These findings were consistent among various demographic groups, such as 
race/ethnicity, age, etc. See Figure 1.3. 

 
Figure 1.3: Evacuation Influence 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Residency Status 
 
The findings suggest that how long a resident has lived in Miami-Dade County is a 
strong indication of their overall awareness of key services and emergency public 
information sources. Respondents who are employed in the government sector seemed 
to be more aware of key emergency and disaster services and policies. 
 
Property Damage Experience 
 
The study found that respondents who previously experienced property damage due to 
hurricanes were more likely to engage in preparedness activities.  
 
Evacuation Compliance 
 
The research literature and historical records demonstrate that there are a number of 
people who choose not to evacuate despite an impending disaster.  To better 
understand why people may choose not to evacuate, the survey included questions 
regarding reasons or factors that may prohibit them from evacuating.   A number of 
factors were identified as illustrated in the table below. See Figure 1.4. 
 



Executive Summary                                                     Miami-Dade County Community Preparedness Study 

May 2014                                                                                                                               Page 12 of 112 
 

Pets seemed to be a major reason why some respondents would choose not to 
evacuate.  Open-ended responses (see Appendix C) by residents seemed to validate 
the influence their pets have on their decision-making in times of disaster. 
 
Figure 1.4: Reasons why residents would not evacuate 

 
 
Special Assistance 
 
10% of residents indicated someone in their household would require special assistance 
in order to evacuate. Only 8% of those households indicated that the assistance would 
be from an outside agency. The majority indicated the assistance would be provided 
from within the household or from friends/relatives outside the household. 

 

Figure 1.5: Households that would require special assistance to evacuate 
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2 INTRODUCTION 
 
This report discusses the findings from the 2014 Miami-Dade Community Preparedness 
Study conducted in Miami-Dade County during the month of February 2014. The main 
goals of the study were to determine how County residents find information before, 
during, and after emergencies and to understand evacuation tendencies and needs of 
residents. Questions were also included to gauge preparedness measures and risk 
perception in the County. Miami-Dade Emergency Management commissioned the 
study to determine how their preparedness and communication strategies could better 
serve the community. 

2.1 Purpose 
 
The primary objective of the study was to conduct a countywide, multilingual survey 
focused on behavior of the community as it relates to education, information, outreach, 
and response for disasters. This study included gauging evacuation decisions for the 
residents of Miami-Dade County, and to determine behavioral inputs that might impact 
the decision to evacuate. 
 
Additionally, this study examined the most effective means of educating the public on 
preparedness, response, recovery and mitigation information for all hazards, covering 
topics that include: 
 

 Where does the public go to for information and when? 

 What is the most effective message and how do residents make their decisions? 

 Do residents know what they need to do to prepare? 

 Do residents understand what will happen after an event? 

 Do residents know what they can do to mitigate their property? 

 Do residents know about and/or have insurance? 

 Is Miami-Dade County effectively communicating with special populations 
(language, homebound, functional needs, elderly, children, persons with medical 
needs, etc.)? 

 Is Miami-Dade County providing the services that the community wants or needs 
in relation to disasters? 
 

The secondary objective, which influenced how the study was designed and conducted 
(nonprobability vs. probability sampling), was to provide residents with important 
preparedness information. The survey was used as a means to educate and inform 
residents of key preparedness and evacuation programs and policies. At the conclusion 
of the survey, respondents were provided with important information about Miami-Dade 
County’s disaster programs. Respondents were also given the option to provide their 
contact information if they wanted to further discuss concerns or questions regarding 
the County’s emergency preparedness services. These efforts resulted in increased 
traffic to the County’s Storm Surge Planning Zone web page by four (4) times compared 
to the previous year, and additional sign-ups to Miami-Dade Alerts.  
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3 METHODOLOGY  
 
Surveys were distributed through a variety of methods beginning on Monday, February 
10, 2014 including e-mail blasts, social media (i.e. Facebook, Twitter, Meetup, etc.), 
mailings, special events, and widespread distribution of promotional postcards (see 
Appendix B) pointing to an online survey. Hardcopy surveys were distributed throughout 
the County, especially in those areas where access to the Internet would most likely be 
limited. Community organizations were critical in connecting County residents with the 
survey, and the Miami-Dade County Office of Emergency Management utilized their 
broad-based distribution lists of community stakeholders and partners to disseminate 
the survey to County residents. Surveys (both hardcopy and online) were available in 
English, Spanish, and Haitian Creole. Special requests (ex. Braille) were arranged 
through the Miami-Dade County EOC. Online and hardcopy survey results were 
compiled together upon the close of the survey at the beginning of March 2014.  
 
Survey participants totaled 2,605. Over 4,000 individuals entered the online survey, not 
counting the many residents who also received the hardcopy version.  This survey was 
designed for residents of Miami-Dade County and the first question determined if the 
person lived in or out of the County.  Respondents who indicated they lived out of the 
County were thanked for their time, and were screened out of the survey. The number 
of individuals that were screened out of the study was quite significant, and validates 
the importance of ensuring regional emergency information and coordination throughout 
the South Florida Region.   

3.1 Questionnaire 
 
The survey instrument utilized a combination of descriptive and exploratory questioning 
to gain an understanding of general preparedness intentions and behavior, as well as 
those personal and demographic factors influencing decision-making (e.g. information 
sources, risk perception, age, socioeconomic status). Due to the diverse make-up of 
Miami-Dade County, the survey was made available in English, Spanish, and Haitian 
Creole.  
 
The survey was a combination of multiple choice, Likert scale rating (degree of 
agreement/disagreement style questions), and open-ended questions. It totaled 48 
questions, and respondents took an average of 17 minutes to complete the 
questionnaire.  
 
The survey instrument (see Appendix A) contained questions that included a number 
of broad categories: hurricane preparedness, evacuation behavior, evacuation history, 
evacuation intentions, home and personal safety, information sources, and personal risk 
assessment, demographics.  
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3.2 Sampling & Demographic Comparisons 
 
A convenience sample was determined to be the most effective survey method for this 
study. Respondents for this survey were selected from among those who volunteered to 
participate. No special weighting was done to reflect the demographic composition of 
the County. Demographic data (via the US Census and Miami-Dade County) were used 
to guide sampling strategies to target, as best as possible, participants who reflected 
the demographic makeup of the County (see Section 11: Demographics). 
 
Compared to the overall Miami-Dade County population1, the respondents to the survey 
had a higher representation for persons with more formal levels of education, higher 
income, and higher property owner rates. The sample contained comparatively fewer 
males than the County, specifically young Hispanic males. Finally, the number of 
respondents owning their homes is higher than what is normally the case for the County 
as a whole.  
 

 

                                                        
1 2010 U.S. Census 
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4 HAZARD RISK PERCEPTION 
 
Although hurricanes are one of the most identifiable threats to residents in Miami-Dade 
County, the survey assessed risk perception to other hazards as well.   The survey also 
attempted to make a clear distinction between the “threat of wind” versus “storm surge” 
with respect to hurricanes. In the past, similar studies have gauged risk perception in 
relation to Category (Saffir-Simpson Hurricane Wind Scale).  However, because storm 
surge is the primary determining factor to evacuate Miami-Dade County residents, this 
study investigated risk perception in relation to both wind and storm surge. As the 
findings denote below, storm surge is still not perceived as high of a risk as wind. 
    
 

 
 

4.1 Hazards Presenting the Greatest Risk 
 
The study investigated which hazards were perceived to present the greatest risks to 
County residents.  

 

Percentage of respondents who perceived hazards at low risk, medium risk, and high 

risk. 
 
  

Comparative Analysis: National Trends and Findings 
 
 Experiencing a disaster or a close call with an event often shapes people's 

response to future events; however, it does not do so in a predictable or 
systematic way. Direct hazard experience does not affect interpretation of 
warning information, decision processes, behavior, or information seeking 
(Lindell and Perry, 2003).  

 Some long-term residents of coastal areas, who experienced minor 
hurricanes without severe damages, may become complacent, and may be 
less likely to evacuate in subsequent events (Windham et al., 1977).  

 Previous experience has had a mixed effect on warning response (Sorensen, 
2000). In some cases it deters response and in others it increases response.  
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Figure 4.1: Risk Perceptions 

 

Table 4.1: Risk Perceptions 

  Low Risk 
Medium 

Risk 
High 
Risk 

Not 
Applicable 

Hurricane 11.6% 36.4% 50.8% 1.2% 

Wildfire 62.6% 17.2% 6.4% 13.8% 

Flood (example: rainstorm) 33.1% 42.5% 21.6% 2.7% 

Hazardous Materials Incident (example: Chemical release) 55.9% 22.6% 10.1% 11.5% 

Radiological Incident (example: Nuclear Power Plant) 50.3% 20.2% 15.3% 14.1% 
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4.2 Hurricanes 
 
Although much attention is paid to the size and wind speed of a hurricane or tropical 
storm, the most deadly threat from tropical storms and hurricanes is storm surge2. From 
1963-2012, half of all deaths in the U.S. were from storm surge. Another 25% were due 
to rainfall flooding. Only 5% to 10% were due to wind.3 
 

4.2.1 Property Damage 
  
Experiencing damages from a hazard can leave a lasting impression on those who have 
been impacted in the past. This study identified those respondents who previously 
experienced property damage due to hurricanes.   

 

Residents were asked if they had experienced property damage or loss from a 

hurricane.  
 
Figure 4.2.1: Property Damage Experience 

 
 
  

                                                        
2 http://www.ready.gov/hurricanes 
3 http://www.weather.com/safety/hurricanes/5-facts-hurricane-season-20140529 
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4.2.2 Hurricane Wind 
 

Residents were asked, “If the following category of hurricane passed directly over your 

home, how likely would winds from this hurricane pose a serious danger to your safety?”  
 
Figure 4.2.2.1: Hurricane Wind 

 
Table 4.2.2.1: Hurricane Wind 

 
Very 

Likely 
Somewhat 

Likely 

Not 
Very 

Likely 

Not 
Likely 
At All 

Do 
Not 

Know 

Not 
Applicable 

Category 1 Hurricane (Wind 74-95 mph) 10.0% 19.0% 33.7% 29.3% 5.8% 2.1% 

Category 2 Hurricane (Wind 96-110 mph) 15.0% 28.8% 33.3% 15.4% 5.4% 2.1% 

Category 3 Hurricane (Wind 111-129 mph) 30.6% 38.4% 18.2% 5.4% 5.6% 1.9% 

Category 4 Hurricane (Wind 130-156 mph) 58.3% 23.8% 7.3% 2.8% 5.8% 2.1% 

Category 5 Hurricane (Wind 157+ mph) 71.5% 13.2% 4.5% 2.2% 6.2% 2.4% 
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Figure 4.2.2.2: Hurricane Wind – Property Damage Experience 
If the following category of hurricane passed directly over your home, how likely would winds from this 
hurricane pose a serious danger to your safety? 
 

  

Respondents who have experienced hurricane property 

damage in the past (damage levels from major to catastrophic) 

Respondents who have never experienced 
hurricane property damage 
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4.2.3 Hurricane Storm Surge 
 

Residents were asked, “How likely would flooding due to rain and/or storm surge from 

a hurricane pose a serious danger to your safety at your home?”  
 
Figure 4.2.3.1: Storm Surge 

 

Table 4.2.3.1: Storm Surge 

 
Very 

Likely 
Somewhat 

Likely 
Not Very 

Likely 
Not Likely 

at All 
Do Not 
Know 

Not 
Applicable 

0 inches of water to 18 inches of 
water (above ground) 

20.6% 23.4% 24.2% 21.7% 6.6% 3.6% 

More than 18 inches of water to 3 
feet of water (above ground) 

20.1% 24.1% 26.5% 17.6% 7.6% 4.0% 

More than 3 feet of water to 6 feet of 
water (above ground) 

28.5% 19.2% 21.7% 17.9% 8.2% 4.4% 

More than 6 feet of water to 9 feet of 
water (above ground) 

36.2% 13.3% 16.7% 20.4% 9.2% 4.3% 

More than 9 feet of water (above 
ground) 

40.8% 10.3% 14.2% 20.6% 9.5% 4.6% 
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Figure 4.2.3.2: Storm Surge - Property Damage Experience  
How likely would flooding due to rain and/or storm surge from a hurricane pose a serious danger to your 
safety at your home? 

 

 
 
  

Respondents who have experienced hurricane property 

damage in the past (damage levels from major to catastrophic) 

Respondents who have never experienced 
hurricane property damage 
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4.2.4 Hurricane Evacuation - Wind 
 

Residents were asked to consider the following categories of hurricanes, and if that 

hurricane passed directly over the resident’s area, whether or not the respondent felt 

they would be safe to stay in their home or building. 
 
Figure 4.2.4.1: Hurricane Evacuation – Wind 

 

Table 4.2.4.1: Hurricane Evacuation – Wind 

  
Yes, I 

would stay 

No, I would evacuate 
someplace in Miami-

Dade County 

No, I would evacuate 
someplace outside of 
Miami-Dade County 

Do Not 
Know 

Not 
Applicable 

Category 1 Hurricane? 
(Wind 74-95 mph) 

81.4% 9.0% 3.7% 4.5% 1.5% 

Category 2 Hurricane? 
(Wind 96-110 mph) 

68.1% 17.8% 6.9% 5.8% 1.5% 

Category 3 Hurricane? 
(Wind 111-129 mph) 

41.2% 29.0% 19.1% 9.2% 1.4% 

Category 4 Hurricane? 
(Wind 130-156 mph) 

19.3% 32.0% 35.6% 11.7% 1.5% 

Category 5 Hurricane? 
(Wind 157+ mph) 

12.8% 26.3% 46.7% 12.4% 1.9% 
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Figure 4.2.4.2: Hurricane Evacuation (Wind) – Property Damage Experience 
Residents were asked to consider the following categories of hurricanes, and if that hurricane passed 
directly over the resident’s area, whether or not the respondent felt they would be safe to stay in their 
home or building. 
 
 

 
 
 
 
 











 

 

 

 

 
  

Respondents who have experienced hurricane property 

damage in the past (damage levels from major to catastrophic) 

Respondents who have never experienced 
hurricane property damage 
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4.2.5 Hurricane Evacuation – Storm Surge 
 

Residents were asked to consider the following water levels (above ground) from 

flooding due to rain and/or storm surge during a hurricane, and were asked to consider 
if it would be safe for them to stay in their home or building. 
 
Figure 4.2.5.1: Hurricane Evacuation – Storm Surge 

 

Table 4.2.5.1: Hurricane Evacuation – Storm Surge 

  
Yes, I 
would 
stay 

No, I would evacuate 
someplace in Miami-

Dade County 

No, I would evacuate 
someplace outside of 
Miami-Dade County 

Do Not 
Know 

Not 
Applicable 

Not 
Applicable 

0 inches of water to 18 
inches of water (above 

ground) 
78.0% 9.4% 4.7% 5.7% 2.2% 0.0% 

More than 18 inches of 
water to 3 feet of water 

(above ground) 
48.5% 28.7% 10.7% 9.0% 3.1% 0.0% 

More than 3 feet of 
water to 6 feet of water 

(above ground) 
22.4% 38.8% 24.3% 10.7% 3.8% 0.0% 

More than 6 feet of 
water to 9 feet of water 

(above ground) 
12.9% 34.0% 37.5% 11.6% 4.0% 0.0% 

More than 9 feet of 
water (above ground) 

10.8% 30.4% 43.0% 11.4% 4.4% 0.0% 
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Figure 4.2.5.2: Hurricane Evacuation (Storm Surge) – Property Damage Experience 
Residents were asked to consider the following water levels (above ground) from flooding due to rain 
and/or storm surge during a hurricane, and were asked to consider if it would be safe for them to stay in 
their home or building.  
 
 

 
 

 

Respondents who have experienced hurricane property 

damage in the past (damage levels from major to catastrophic) 

Respondents who have never experienced 
hurricane property damage 
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5 GENERAL DISASTER PREPAREDNESS 
 
Following a major disaster, emergency personnel who provide fire, law enforcement, 
and medical services will not be able to meet the immediate demand for these services.  
Factors such as number of victims, communication failures, and road blockages will 
prevent people from accessing and/or receiving emergency services they have come to 
expect at a moment’s notice.  People may have to rely on each other for help in order to 
meet their immediate life-saving and life-sustaining needs.  
 
This section addresses the general preparedness levels and activities of respondents.  

5.1 General Preparedness 

5.1.1 Preparedness Activities 
 

The study identified activities households have done to prepare for emergencies and 

disasters.  
 
Figure 5.1.1.1: Preparedness Activities 
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Figure 5.1.1.2: Respondents who have never experienced hurricane property damage compared to 
those who have experienced major to catastrophic hurricane property damage 
Activities households have done to prepare for emergencies and disasters. 

 
 

5.1.2 Power Outage 
 

Residents were asked, “If a disaster (i.e. hurricane) impacted Miami-Dade County, 

knocking out electricity and running water, would you and your household be able to 
manage on your own for at least three (3) days?” 
 
Figure 5.1.2.1: Power Outage 
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6 EMERGENCY PUBLIC INFORMATION, ACCESSIBILITY, 
& SERVICES PROVIDED 
 
Effective and informative notification to the public is vital to convincing residents that 
they should evacuate or shelter-in-place. The public must understand the following: (1) 
why they need to evacuate or shelter-in-place; (2) how long they will need to do so; (3) 
the location of transportation and evacuation points; (4) the time required for 
evacuations; (5) the availability of shelters; (6) what they should take with them; (7) how 
their pets will be accommodated; (8) how they should secure their homes; and (9) the 
security that will be provided when they are away from their homes.  This section 
focuses on where respondents get their disaster-related information and the various 
services offered by the County. 
 

 
 

6.1 Preferred Information Source  

6.1.1 Information Sources 
 

The study assessed where residents go to obtain emergency and disaster related 

information. 
 
  

Comparative Analysis: National Trends and Findings 
 
 Studies indicate the public does not rely on a single official source of warning 

information and has access to multiple sources of information, some of which 
may be unreliable or not supported by valid models or detection systems 
(Drabek, 1970; Perry and Lindell, 1991). 

 Drabek (1970) suggests the high level of reliance on the news media appears 
to be due to people’s desire to confirm the information they initially received in 
a warning message from one source by contacting a different source. 
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Figure 6.1.1.1: Information Sources 

 
 

 

6.1.2 Evacuation Notice and Source 

 
Residents were asked what source(s) they were most likely to rely on for evacuation 
notices and updates during a hurricane. 
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Figure 6.1.2.1: Evacuation Notice and Source 

 
 
Table 6.1.2.1: Evacuation Notice and Source 

  
Very 

Likely 
Somewhat 

Likely 
Not Very 

Likely 
Not Likely 

at All 
Do Not 
Know 

Not 
Applicable 

Local English-speaking 
Television 

82.0% 11.6% 2.0% 1.2% 1.7% 1.5% 

Local Spanish-speaking 
Television 

30.2% 15.7% 9.7% 26.9% 2.8% 14.7% 

Local English-speaking Radio 65.0% 20.3% 6.4% 3.2% 2.6% 2.4% 

Local Spanish-speaking Radio 24.1% 15.2% 12.8% 29.1% 3.4% 15.3% 

Local Haitian Creole-speaking 
Radio 

7.5% 7.0% 10.4% 42.4% 4.5% 28.3% 

National News (Television or 
Radio) 

58.1% 21.3% 8.8% 6.0% 2.5% 3.3% 

Print Media (i.e. Newspaper) 32.0% 22.7% 18.0% 16.5% 4.6% 6.2% 

Social Media (Facebook, Twitter, 
etc.) 

29.8% 22.0% 17.3% 19.7% 4.6% 6.6% 

Local government web sites (i.e. 
miamidade.gov) 

50.7% 28.4% 8.7% 5.5% 3.4% 3.4% 

Word of Mouth (i.e. friends, 
family, co-workers) 

37.9% 34.3% 13.8% 7.3% 3.9% 2.9% 

Miami-Dade Alerts 64.4% 22.1% 5.0% 3.2% 3.0% 2.4% 

Weather Radio 55.0% 22.5% 8.8% 6.0% 4.0% 3.6% 

Call 3-1-1 33.2% 19.7% 16.8% 15.8% 8.3% 6.2% 

Other 9.4% 8.3% 10.7% 10.8% 19.6% 41.1% 
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Residents provided additional source(s) they were most likely to rely on for evacuation 
notices and updates during a hurricane. The following are some examples of open- 
ended responses (see Appendix C for a comprehensive list):  

 

 Federal government 

 Weather-related web sites (example: NOAA, Weather Channel) 

 National Hurricane Center 

 Churches 

 Local weather forecasters (example: John Morales and Brian Norcross) 

 Miami-Dade County  

 News from the State of Florida 

 Employer (example:  University of Miami) 

 Family/friends 

 Intuition 
 

6.2 Information Accessibility  

6.2.1 County Web site Familiarity 
 
The study assessed residents’ familiarity with Miami-Dade County’s web site 
(www.miamidade.gov) and ease of obtaining information about emergencies and 
disasters. 
 
Figure 6.2.1.1: County Web site Familiarity 
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Figure 6.2.1.2: Familiarity with County Web site: Respondents who are employed in the 
“Government” sector  


Note:  includes Military 

 
Figure 6.2.1.3: Familiarity with County Web site: Respondents who are employed in the “Private” 
sector 


Note:  excludes unemployed, retired, students 



 
While web site familiarity overall seems relatively high, it should be noted that familiarity 
with miamidade.gov was higher (“Strongly Agree”) among government employees.  
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Table 6.2.1.4: Web site familiarity based on residency 

 

I am familiar with Miami-Dade County’s web site (www.miamidade.gov) and 
can easily obtain information about emergencies and disasters. 

Strongly 
Agree/ 
Agree 

Neither Agree nor 
Disagree 

Disagree/ 
Strongly 
Disagree 

Do Not 
Know 

Approximately how many years 
have you lived in Miami-Dade 

County? 
    

0-2 years 51% 22% 17% 10% 

3-5 years 68% 16% 13% 4% 

6-10 years 73% 14% 9% 5% 

11-20 years 69% 20% 7% 4% 

21 or more years 74% 15% 8% 2% 

  

6.2.2 Language 
 
Community officials needs to know who is in their community, and work diligently so as 
not to exclude members of a particular group (i.e. ethnic or cultural) from preparedness, 
response and recovery initiatives. 
 

 
 

Comparative Analysis: National Trends and Findings 
 

 Increasing ethnic diversity has created barriers to communication with minority 
groups. Some researchers indicate that membership in a minority group 
typically isolates a person from information and decreases the likelihood of 
responding to a warning (Perry et al., 1982, Gladwin and Peacock, 1997).  

 Other studies demonstrate that ethnicity does not have a significant effect on 
evacuation when perceived risk has the greatest influence (Perry and Lindell, 
1991).  

 Language - the inability to understand the warning message - may also be a 
factor explaining why culturally isolated groups fail to understand a warning. 
The high number of deaths of Hispanics in the Saragosa, TX tornado was 
attributed to a failure to provide a good translation of the warning into Spanish 
(Aquirre et al., 1991). 

 Minorities are less exposed to disaster warnings and evacuation 
information.  Instead, they are more likely to rely on informal sources. For 
example, Spanish-speaking Latino homeowners are more likely to report 
friends and family members as important sources of disaster mitigation 
information (Lindell & Perry, 1992). 

 Lindell and Perry (1992) indicate, that translations should be professionally 
executed to avoid complications arising from dialect variations within the same 
language group. 
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Information and materials need to be sensitive and take into consideration language 
and certain cultural reference points from which members of these groups are rooted. 
Other groups may need braille, large print, or other special formats.  
 
It should be noted that Miami-Dade County regularly provides emergency/disaster 
materials in English, Spanish and Haitian Creole. Braille and large print materials are 
also available upon request. 
 
Residents were asked to assess whether or not information is provided in a language 
or format they can understand during times of emergency.  
 
Figure 6.2.2.1: Language 

 
 
Figure 6.2.2.2: Non-English Speaking Households 
Residents were asked to assess whether or not information is provided in a language or format they can 
understand during times of emergency. 
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6.2.3 Ease of Obtaining Information 
 

Residents were asked to assess whether they could easily obtain emergency 

information in times of crisis. 
 

Figure 6.2.3.1: Ease of Obtaining Information 

 
 
Table 6.2.3.2: Ease of obtaining information during disaster based on residency 

 

I can easily obtain emergency information in times of crisis. 

Strongly 
Agree/ 
Agree 

Neither Agree 
nor Disagree 

Disagree 
Strongly 
Disagree 

Do Not 
Know 

Approximately how many years have 
you lived in Miami-Dade County? 

     

0-2 years 67% 21% 3% 0% 9% 

3-5 years 77% 14% 6% 2% 5% 

6-10 years 80% 10% 4% 1% 5% 

11-20 years 79% 14% 2% 0% 4% 

21 or more years 83% 13% 2% 1% 2% 

 

Residents were asked to indicate how Miami-Dade County could better assist them in 

preparing for emergencies and disasters. The following are open-ended responses that 
offer additional insight to the needs of residents (see Appendix C for a comprehensive 
list): 
 

 Preparedness brochures and materials, direct mail 

 Make information more accessible 

 Provide smartphone applications and text messages 

 Provide information in multiple language formats 

 Provide tax breaks and incentives/exceptions 
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 By providing workshops and trainings 

 Outreach for first-time residents 

 Additional pet-friendly evacuation shelters 

 Provide services (i.e. storm drainage, clear roads, cut down trees, etc.)  

 Provide financial assistance 

 Provide assistance for evacuation  

It should be noted that many respondents indicated they were pleased with the 
assistance and services offered by the County. 

 

6.3 Disaster Services   

6.3.1 Services Provided 
 

Residents were asked if Miami-Dade County is “providing the services necessary to 

prepare me for a disaster.” 
 
Figure 6.3.1.1: Services Provided 
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6.3.2 Needs Met in a Shelter/Evacuation Center 
 

When asked if they felt their needs would be met in a shelter/evacuation center 

operated by Miami-Dade County and the American Red Cross, residents were generally 
more favorable than negative. 
 
Figure 6.3.2.1: Needs Met in a Shelter/Evacuation Center 
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7 EVACUATION 
 
Evacuation is a process by which people are directed to move from a place where there 
is an immediate or anticipated danger to a place of safety, offered appropriate 
temporary shelter facilities, until the threat to safety has passed. 
 
A large-scale evacuation is a complex, multi-jurisdictional effort that requires 
coordination between many disciplines, agencies, and organizations. It is also only one 
element of the larger disaster and incident response effort. Emergency services and 
other public safety organizations play key roles in ensuring that an evacuation is 
effective, efficient, and safe.  
 

7.1 Evacuation Experience   

7.1.1 Previous Evacuation 
 

The study asked if residents, while residing in Miami-Dade County, had ever 

evacuated their place of residence because of the specified hazard. 
 

Figure 7.1.1.1: Previous Evacuation 
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Table 7.1.1.1: Previous Evacuation 

  
Yes, evacuated but 

stayed in Miami-
Dade County 

Yes, evacuated but went 
someplace outside of 
Miami-Dade County 

No, I have 
never 

evacuated 

Do Not 
Know 

Not 
Applicable 

Hurricane 21.8% 9.9% 64.0% 1.4% 5.4% 

Wildfire 5.6% 4.8% 66.9% 2.0% 22.3% 

Flood  (example: 
rainstorm) 

7.7% 6.0% 73.2% 1.4% 13.0% 

Hazardous Materials 
Incident (example: 
Chemical release) 

4.8% 4.4% 67.8% 2.5% 21.9% 

Radiological Incident 
(example: Nuclear 

Power Plant) 
0.0% 0.0% 100.0% 0.0% 0.0% 

 

For those that had evacuated in the past, some respondents provided reasons why 

they chose to evacuate (see Appendix C for a comprehensive list): 



 Category of hurricane, path of storm, or the perceived severity of an incident 

 Media, weather reports 

 Ordered to evacuate 

 Influenced by family and/or friends to evacuate 

 Fear, danger to individual and family, unsafe 

 Property damage 

 Place of residence not safe 

 Live in a mobile home/trailer 

 Lack of electricity, water, food 

 Lack of experience/new resident 

 
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7.1.2 Past Evacuation Location 
 

For those that had evacuated in the past, most (60%) went to the home of a friend or 

relative. 
 
Figure 7.1.2.1: Past Evacuation Location 

 
 

7.2 Evacuation Compliance Behavior  
 

 
  

Comparative Analysis: National Trends and Findings 
 
 Evacuation is rarely an individual process. Even in single person households, 

the first response to the initial evacuation warning is to seek further 
information on the validity of the threat or consult with a friend, co-worker, 
neighbor, family member or relative. Evacuations usually take place in a 
group context (Drabek and Stephenson, 1971).  
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7.2.1 Evacuation Behavior Based on Hazards 
 

Residents were asked, “If one of the hazards below threatened your community, and 

public safety officials ordered you to evacuate, how likely would you be to evacuate?” 
 
Figure 7.2.1.1: Evacuation Behavior Based on Hazards 

 
 

Table 7.2.1.1: Evacuation Behavior Based on Hazards 
 

  
Very 

Likely 
Somewhat 

Likely 
Not Very 

Likely 
Not Likely 

at All 
Do Not 
Know 

Not 
Applicable 

Hurricane 46.9% 28.4% 14.0% 6.8% 2.6% 1.2% 

Wildfire 50.9% 18.5% 10.1% 5.3% 3.9% 11.3% 

Flood (example: rainstorm) 40.9% 28.6% 17.2% 7.4% 2.8% 3.0% 

Hazardous Materials Incident 
(example: Chemical release) 

60.3% 16.6% 7.2% 4.0% 4.2% 7.9% 

Radiological Incident (example: 
Nuclear Power Plant) 

63.9% 12.9% 6.3% 3.5% 4.6% 8.8% 

 

7.2.2 Evacuation Timeline 
 

Residents were asked, “If an evacuation was ordered for your area, please indicate 

how likely you would be to do the following.” 
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“Immediately evacuate as instructed.” 
 
Figure 7.2.2.1: Immediately Evacuate as Instructed 

 
 

Figure 7.2.2.1.1: Households with Children under 10 – Immediately Evacuate as Instructed    

 
 
Figure 7.2.2.1.2: Households with someone 65 and over – Immediately Evacuate as Instructed 
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“I would first consult with family and friends outside my household before 
making a decision to evacuate.” 
 
Figure 7.2.2.2: Consult Family and Friends 

 
 
 
 
“Wait and see how bad the situation is going to be before deciding to evacuate.” 
 
Figure 7.2.2.3: Wait and See 
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“Refuse to evacuate no matter what.” 
 
Figure 7.2.2.4: Refuse to Evacuate 

 
 
 

Residents provided open-ended responses as to the possible reasons why they would 

choose not to evacuate. The following are some examples (see Appendix C for a 
comprehensive list): 
 

 Protect home/Fear of losing property/Looting 

 Uncertainty if the source/information is credible 

 Government/media is overreacting or being too cautious 

 Concerns for moving and caring for a person with functional and access needs 

 Reluctant to leave family behind 

 Concerns about pets/animals 

 No where to go 

 Live in a safe area or the house is safe 

 Depends on the severity of the incident 

 Past experience suggests they do not need to evacuate 

 Was not ordered to evacuate 

 No financial means to evacuate 

 Lack transportation 

 Traffic/Congestion 

 Job/Employment 

 Can take care of myself 

 Inconvenient to evacuate 
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7.2.3 Factors Preventing Evacuation 

 

Residents were asked to identify factors that might prevent them from leaving their 

place of residence if there was an evacuation order.  
 

Figure 7.2.3.1: Factors Preventing Evacuation 
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7.3 Evacuation Influence   
 

 

 

7.3.1 Evacuation Influence 

 

Residents were asked, “Who is most likely to influence you to comply with an 

evacuation order?”  
 
  

Comparative Analysis: National Trends and Findings 
 
 It is well documented that emergency warnings are most effective at eliciting 

public protective actions like evacuation when those warnings are frequently 
repeated (Mileti and Beck, 1975), confirmatory in character (Drabek and 
Stephenson, 1971) and perceived by the public as credible (Perry et al., 1982). 

 Previous hazard research has documented that official sources are generally 
the most credible, and message recipients infer credibility from the source's 
credentials (e.g., job title and educational degrees), acceptance by other 
sources of known credibility, or previous history of job performance (Perry & 
Lindell, 1991).  

 Authorities (particularly firefighters and police) tend to be regarded as credible 
by the majority of all three ethnic groups, except under special circumstances 
(Lindell & Perry, 1992). African Americans and Whites tended to be more 
skeptical of the mass media than Mexican Americans. In general, Mexican 
Americans are more likely than African Americans or Whites to consider peers 
(friends, relatives, neighbors, or coworkers) to be the most credible sources. 

 As Kasperson (1987) noted, trust in institutions has been decreasing for some 
time and television anchors tend to be among the few people other than 
independent scientists that are generally trusted. Television anchors are 
trusted because they are familiar, authoritative, and have developed a track 
record of accuracy over time. 
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Figure 7.3.1.1: Evacuation Influence 

 

7.4 Hurricane Evacuation   

7.4.1 Hurricane Evacuation by Category Strength 
 

Residents were asked, “If a hurricane was threatening Miami-Dade County, and an 

evacuation was ordered for your area, how likely would you be to evacuate for the 
following Hurricane “Categories”?” 
 
Figure 7.4.1.1: Hurricane Evacuation by Category Strength 

 
 

 



Evacuation                                                                   Miami-Dade County Community Preparedness Study 

May 2014                                                                                                                               Page 55 of 112 
 

Table 7.4.1.1: Hurricane Evacuation by Category Strength 

  
Very 

Likely 
Somewhat 

Likely 
Not Very 

Likely 
Not Likely at 

All 
Do Not 
Know 

Not 
Applicable 

Category 1 Hurricane? 
(Wind 74-95 mph) 

13.8% 15.3% 27.9% 36.5% 4.5% 2.0% 

Category 2 Hurricane? 
(Wind 96-110 mph) 

18.9% 20.1% 26.9% 28.0% 4.5% 1.6% 

Category 3 Hurricane? 
(Wind 111-129 mph) 

33.9% 26.1% 19.1% 14.1% 5.2% 1.6% 

Category 4 Hurricane? 
(Wind 130-156 mph) 

56.7% 21.5% 9.1% 5.4% 5.7% 1.6% 

Category 5 Hurricane? 
(Wind 157+ mph) 

70.0% 13.9% 4.4% 3.9% 6.1% 1.8% 

 

7.4.2 Hurricane Evacuation based on Storm Surge 

 

Residents were asked, “If a hurricane was threatening Miami-Dade County, and an 

evacuation was ordered for your area, how likely would you be to evacuate if the 
following water levels (above ground) were expected from flooding due to rain and/or 
storm surge during a hurricane?” 
 
Figure 7.4.2.1: Hurricane Evacuation based on Storm Surge 
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Table 7.4.2.1: Hurricane Evacuation based on Flooding 

  
Very 

Likely 
Somewhat 

Likely 
Not Very 

Likely 
Not Likely 

at All 
Do Not 
Know 

Not 
Applicable 

More than 18 inches of water to 3 
feet of water (above ground) 

21.9% 25.0% 25.2% 20.3% 5.0% 2.6% 

More than 3 feet of water to 6 feet 
of water (above ground) 

39.2% 25.1% 17.4% 9.2% 5.8% 3.2% 

More than 6 feet of water to 9 feet 
of water (above ground) 

60.0% 18.1% 7.8% 4.1% 6.4% 3.7% 

More than 9 feet of water (above 
ground) 

69.2% 11.3% 6.0% 3.7% 6.3% 3.6% 

 

 

7.5 Evacuation Relocation and Destinations 

7.5.1: Stay with Family or Friends 
 

Miami-Dade County officials encourage evacuees to stay with friends or relatives in 

locations outside the areas being told to evacuate. Residents were asked if they have 
friends or relatives in safe locations with whom they could stay in an evacuation 
situation. 
 
Figure 7.5.1.1: Stay with Family or Friends 
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7.5.2 Evacuation Plan 
 

Respondents were asked if they had a definite plan for deciding where to go if a 

hurricane was forecasted to impact their area. 
 
Figure 7.5.2.1: Evacuation Plan 

 

 

7.5.3 Evacuation Shelter Location 
 

If residents were to evacuate, the study found that 46% would mostly likely choose to 

go to the home of a friend or relative.  
 

Figure 7.5.3: Evacuation Shelter Location 
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7.5.4 Evacuation Destination 
 

If residents were to evacuate, the study found that 37% of respondents would go 

someplace else within Miami-Dade County. Similarly, 37% of respondents said they 
would likely go someplace else in Florida. 
 
Figure 7.5.4.1: Evacuation Destination 

 

 

7.5.5 Shelter-in-Place 
 

Miami-Dade County recommends sheltering-in-place (stay where you are) for those 

people residing in non-evacuation areas under specific storm conditions. This study 
found that 49% of respondents are not familiar with this recommendation. 
 
Figure 7.5.5.1: Familiarity with shelter-in-place recommendation 
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7.5.6 Shelter Within County 
 

Respondents were asked if they were aware that Miami-Dade County recommends 

that those persons ordered to evacuate seek a safe place within the County (for 
example the home of a friend or relative or a public shelter) instead of driving long 
distances to other areas of Florida. The majority (57%) of respondents indicated “Yes”. 

 

Figure 7.5.6.1: Recommendation to shelter within County 

 

7.6 Evacuation & Vehicle Usage 
 
People with no access to a vehicle, sometimes called “carless” populations, refers to 
individuals and families in a community that do not have a personal vehicle and 
generally rely on public transportation on a daily basis. Reasons they may not have a 
vehicle include economic factors, geographic location (e.g., residents of urban areas 
may not own a vehicle), health conditions (e.g., those with physical disabilities, some of 
the very elderly), environmental conscientiousness, and those without a license. This 
section addresses vehicle usage during an evacuation. 

 
  

Comparative Analysis: National Trends and Findings 
 
 Families will try to reunite, if possible, to evacuate as a group, but not 

necessarily in a single vehicle if two or more vehicles are owned. In business 
settings, co-workers typically evacuate in groups (Aguirre et al., 1998). 
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7.6.1 Vehicle Evacuation 
 

Respondents were asked how many vehicles their household would take if they 

evacuated. 
 

Figure 7.6.1.1: Vehicle Evacuation 
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8 STORM SURGE PLANNING ZONE 
 
Storm surge is the greatest threat to life and property from a hurricane. It occurs when 
water from the ocean is pushed on shore by the force of hurricanes. In 2013, Miami-
Dade County issued a new Storm Surge Planning Zone map to identify areas that 
people may need to evacuate for during certain hurricanes. Evacuation may be ordered 
for an entire zone or a portion of a zone depending on the hurricane’s track and 
projected storm surge, independent of the hurricane’s category.   
 

 Residents in Zone A are at risk for storm surge in Category 1 and higher storms. 

 Residents in Zone B are at risk for storm surge in Category 2 and higher storms. 

 Residents in Zone C are at risk for storm surge in Category 3 and higher storms. 

 Residents in Zone D are at risk for storm surge in Category 4 and higher storms. 

 Residents in Zone E are at risk for storm surge in Category 5 and higher storms. 
 
27% of residents indicated they have seen the new 2013 Storm Surge Planning Zone 
map, but their accuracy to recall which zone they live in was low.  The previous maps 
(prior to 2013) only had three zones. With the 2013 update, Zones A and B were 
inverted with the new Sea, Lake and Overland Surges from Hurricanes (SLOSH) model; 
and Zones D and E are completely new.  
 
It is plausible that many residents’ first exposure to the new Storm Surge Planning 
Zones may be with the first significant hurricane projected to impact the County. Given 
the significant changes to the map, it will be important to ensure residents have the 
ability to accurately identify which zone they reside in.   
 
The study found that if residents needed to determine which Storm Surge Planning 
Zone they lived in, 30% would do an online search, 8% would listen to the radio, 25% 
would watch the local news, 2% would call a friend or relative, and 15% would visit 
miamidade.gov.  
 

  

Comparative Analysis: National Trends and Findings 
 

 Recent studies have shown only one- to two-thirds of coastal residents can 
accurately identify their hurricane risk areas, even when shown a risk area 
map (Arlikatti, et al 2006; Zhang, Prater & Lindell, 2004). 
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Image 8: Storm Surge Map 
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8.1 Storm Surge Planning Zone & Awareness 

8.1.1 Storm Surge Zone Location 
 

Respondents were asked, “If an evacuation is recommended for a specific Storm 

Surge Planning Zone, what would you most likely do to find out what zone you reside 
in?” 
Figure 8.1.1.1: Storm Surge Zone Location 

 

8.1.2 Seen the New Storm Surge Planning Zone Map 
 

Only 27% of respondents reported they had seen the new 2013 Storm Surge Planning 

Zone maps for Miami-Dade County. 
 
Figure 8.1.2.1: Seen the New Storm Surge Planning Zone Map 
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8.1.3 Current Storm Surge Planning Zone Location 
 

Respondents were asked to identify which of the following Storm Surge Planning 

Zones they currently resided in. 
 

Figure 8.1.3.1: Current Storm Surge Planning Zone Location 

 

 

8.2 Storm Surge Planning Zone Accuracy Assessment 
 
The survey asked respondents to identify “which of the following Storm Surge Planning 
Zones they currently resided in.” In order to assess the accuracy of their responses, the 
survey also asked respondents to provide their address. A total of 529 respondents 
provided their address. The following assessment considered: 

1. Analysis on respondents who think they live in the zone (based on their survey 
response in relation to their address) 

2. Analysis on respondents who actually live in a specific Storm Surge Planning 
Zone (based on the respondents’ addresses) 
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8.2.1 Storm Surge Planning Zone A 
 
Table 8.2.1.1: Respondents Who Indicated They Live in “Zone A” 

Respondents who indicated they live in “Zone A” 

Actual zone 
respondent resides in 

(Based on address) Count Percent Notes 

Zone A 11 30% 
Only 30% of those who think they live in Zone A 

actually live in Zone A – at least 52% actually lived 
in a different zone. 

Zone B 11 30% 
 

Zone C 8 21% 
 

Zone D 0 0% 
 

Zone E 0 0% 
 

Does not reside in a 
Zone 

0 0% 
 

N/A 7 19% 
Indicated they live in Zone A, but couldn't use their 

address 

Total 37 100% 
 

 

Table 8.2.1.2: Respondents Who Actually Live in “Zone A” 
Respondents who actually live in “Zone A”  

Perceived zone 
respondent thinks 

they reside in Count Percent Notes 

Zone A 11 50% 
Half of respondents who live in Zone A don’t know 

they live in Zone A 

Zone B 3 13.5% 
 

Zone C 1 4.5% 
 

Zone D 1 4.5% 
 

Zone E 0 0% 
 

Do not reside in a 
Zone 

1 4.5% 
 

Do Not Know 5 23% 
23% of respondents who live in Zone A, don't 

know they live in a storm surge zone. 

Total 22 100% 
 

 
Note: The confusion between Zone A and B may be due to the fact that the two zones were inverted 
(compared to the previous version) based on the new SLOSH data.  
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8.2.2 Storm Surge Planning Zone B 
 
Table 8.2.2.1: Respondents Who Indicated They Live in “Zone B” 

  Respondents who indicated they live in “Zone B” 

Actual zone 
respondent resides in Count Percent Notes 

Zone A 3 9% 
 

Zone B 17 50% 
Half of those who think they live in Zone B 

actually live in Zone B 

Zone C 6 18% 
 

Zone D 0 0% 
 

Zone E 0 0% 
 

Do not reside in a 
Zone 

0 0% 
 

N/A 8 24% 
Indicated they live in Zone B, but couldn't use 

their address 

Total 34 100% 
 

 

 
Table 8.2.2.2: Respondents Who Actually Live in “Zone B” 

Respondents who actually live in “Zone B” 

Perceived zone 
respondent thinks 

they reside in Count Percent Notes 

Zone A 11 13% 
 

Zone B 17 20% 
80% of respondents who actually live in Zone B 

don’t know they live in Zone B 

Zone C 1 1% 
 

Zone D 2 2% 
 

Zone E 2 2% 
 

Do not reside in a 
Zone 

5 6% 
 

Do Not Know 46 55% 
55% of respondents who live in Zone B don't 

know which zone they are in. 

Total 84 100% 
 

 
Note: The confusion between Zone A and B may be due to the fact that the two zones were inverted 
(compared to the previous version) based on the new SLOSH data.  
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8.2.3 Storm Surge Planning Zone C 
 
Table 8.2.3.1: Respondents Who Indicated They Live in “Zone C” 

Respondents who indicated they live in “Zone C” 

Actual zone 
respondent resides in Count Percent Notes 

Zone A 1 4% 
 

Zone B 1 4% 
 

Zone C 12 50% 
Half of those who think they live in Zone C 

actually live in Zone C 

Zone D 6 25% 
 

Zone E 2 8% 
 

Do not reside in a 
Zone 

2 8% 
 

N/A 0 0% 
Indicated they live in Zone C, but couldn't use 

their address 

Total 24 100% 
 

 

 
Table 8.2.3.2: Respondents Who Actually Live in “Zone C” 

Respondents who actually live in “Zone C” 

Perceived zone 
respondent thinks 

they reside in Count Percent Notes 

Zone A 8 8% 
 

Zone B 6 6% 
 

Zone C 12 12% 
88% of respondents who actually live in Zone C 

don’t know they live in Zone C 

Zone D 5 5% 
 

Zone E 2 2% 
 

Do not reside in a 
Zone 

7 7% 
 

Do Not Know 61 60% 
60% of respondents who live in Zone C, don't 

know they live in a storm surge zone. 

Total 101 100% 
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8.2.4 Storm Surge Planning Zone D 
 
Table 8.2.4.1: Respondents Who Indicated They Live in “Zone D” 

Respondents who indicated they live in “Zone D” 

Actual zone 
respondent resides in Count Percent Notes 

Zone A 1 3% 
 

Zone B 2 7% 
 

Zone C 5 17% 
 

Zone D 15 52% 
A little over half of those who think they live in 

Zone D actually live in Zone D 

Zone E 4 14% 
 

Do not reside in a 
Zone 

2 7% 
 

N/A 0 0% 
Indicated they live in Zone D, but couldn't use 

their address 

Total 29 100% 
 

 

Table 8.2.4.2: Respondents Who Actually Live in “Zone D” 
Respondents who actually live in “Zone D” 

Perceived zone 
respondent thinks 

they reside in Count Percent Notes 

Zone A 2 2% 
 

Zone B 0 0% 
 

Zone C 6 6% 
 

Zone D 15 16% 

Less than 20% of the respondents who actually 
live in zone D reported that they live in Zone D 
Over 80% are not aware that they reside in this 

zone.  

Zone E 3 3% 
 

Do not reside in a 
Zone 

26 28% 
Almost 30% of the respondents who live in this 

storm surge zone believe they are outside of the 
storm surge zones/evacuation areas. 

Do Not Know 42 45% 
45% of respondents who live in Zone D, don't 

know they live in a storm surge zone 

Total 94 100% 
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8.2.5 Storm Surge Planning Zone E 
 
Table 8.2.5.1: Respondents Who Indicated They Live in “Zone E” 

Respondents who indicated they live in “Zone E” 

Actual zone 
respondent resides in Count Percent Notes 

Zone A 0 0% 
 

Zone B 2 11% 
 

Zone C 2 11% 
 

Zone D 3 16% 
 

Zone E 10 53% 
A little over half of those who think they live in 

Zone E actually live in Zone E 

Do not reside in a 
Zone 

2 11% 
 

N/A 0 0% 
Indicated they live in Zone E, but couldn't use their 

address 

Total 19 100% 
 

 

Table 8.2.5.2: Respondents Who Actually Live in “Zone E” 
Respondents who actually live in “Zone E” 

Perceived zone 
respondent thinks 

they reside in Count Percent Notes 

Zone A 1 2% 
 

Zone B 0 0% 
 

Zone C 2 4% 
 

Zone D 4 7% 
 

Zone E 10 18% 
82% of respondents who actually live in Zone E do 

not know they live in Zone E 

Do not reside in a 
Zone 

15 27% 
Almost 30% of the respondents who live in this 

storm surge zone believe they are outside of the 
storm surge zones/evacuation areas. 

Do Not Know 23 42% 
42% of respondents who live in Zone E, don’t 

know they live in a storm surge zone. 

Total 55 100% 
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8.2.6 Resides Outside a Storm Surge Planning Zone 
 
Table 8.2.6.1: Respondents Who Indicated They “Do Not Live in a Storm Surge Planning Zone” 

Respondents who indicated they “Do Not Live In a Storm Surge Planning Zone” 

Actual zone 
respondent resides in Count Percent Notes 

Zone A 1 1% 
 

Zone B 5 6% 
 

Zone C 7 8% 
 

Zone D 26 31% 
 

Zone E 15 18% 
 

Do not reside in a 
Zone 

15 18% 
18% of those who think they live outside the storm surge 

zones actually live outside the storm surge zones 

N/A 14 17% 
Indicated they live outside the storm surge zones, but 

couldn't use their address 

Total 83 100% 
 

 
 
Table 8.2.6.2: Respondents Who Actually Live Outside the Storm Surge Planning Zones 

Respondents who actually live outside the Storm Surge Planning Zones 

Perceived zone 
respondent thinks 

they reside in Count Percent Notes 

Zone A 1 2% 
 

Zone B 1 2% 
 

Zone C 2 3% 
 

Zone D 2 3% 
 

Zone E 2 3% 
 

Does not reside in a 
Zone 

15 24% 
24% of respondents who live outside the storm surge 
zones know they live outside the storm surge zones 

Do Not Know 40 63% 

42% of respondents who live outside the storm surge 
Planning zones don't know they live outside the storm 

surge zones. This could be key for families making 
informed decisions in determining  where to seek shelter 

during evacuations 

Total 63 100% 
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8.2.7 Do Not Know What Storm Surge Planning Zone Respondent Resides In 
 
Table 8.2.7.1: Respondents Who Indicated They “Do Not Know What Storm Surge Planning Zone 
They Live In” 

Respondents who indicated they “Do Not Know What Storm Surge Planning Zone They Live In” 

Actual zone 
respondent resides in Count Percent Notes 

Zone A 5 2% 
 

Zone B 46 17% 
 

Zone C 61 23% 
 

Zone D 42 15% 
 

Zone E 23 8% 
 

Do not reside in a 
Zone 

40 15% 
 

N/A 54 20% 

Indicated they don't know what Storm Surge 
Planning Zone they live in, but couldn't use their 

address. 80% of the respondents who live in a storm 
surge planning zone could be at risk for storm surge, 
and are not aware of their zone and perhaps the risk 

associated with not knowing.  

Total 271 100% 
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9 FUNCTIONAL & ACCESS NEEDS POPULATIONS 
 

While it is true that inequalities and vulnerabilities resulting from age, health, disability, 
and other areas are major stratifying forces in society with or without the occurrence of 
disasters, these patterns of vulnerability become magnified and more obvious during 
disaster events.  Consequently, these special populations are typically exposed to 
greater risks and face increased hardships during a disaster event, especially one that 
requires evacuation at any scale.  
 
The terms "vulnerable" and "functional needs" populations are often used to 
characterize groups whose needs are not fully addressed by traditional means. 
Individuals with disabilities and/or functional and access needs are people who feel they 
cannot comfortably or safely access and use the standard resources offered in disaster 
preparedness, response, and recovery. They include, but are not limited to, those who 
may need assistance with the following:  maintaining independence, communication, 
transportation, supervision, and medical care.   
 
Whereas many individuals within Miami-Dade County will have the means and 
resources to self-evacuate, it should be noted that the individuals who will most likely 
necessitate assistance during an evacuation will likely be the individuals discussed in 
this section. 
 

 

Comparative Analysis: National Trends and Findings 
 

 The current general population is one that is diverse, aging, and focused on 
maintaining independence as long as possible. The popularity of living 
situations that provide an “as needed” level of care in the least restrictive 
manner is fast becoming the norm. Consideration should therefore be given to 
people who may be able to function independently under normal situations, but 
who may need assistance in an emergency situation. A 2005 survey for the 
AARP found that 15% of adults age 50 or older, and 25% over the age of 75, 
require assistance from another person to evacuate from their home in the 
event of a natural disaster (AARP, 2006). 

 An estimated 1,800 persons died in Hurricane Katrina and its aftermath. The 
fatalities were disproportionately elderly, with 71% of the victims older than 60, 
and 47% over the age of 75.2 Of the elderly affected by Katrina, most lived 
independently, and many were disabled and mobility-restricted (Benson and 
Aldrich, 2007).  

 A Kaiser Family Foundation survey found that 40% of Hurricane Katrina 
victims who did not evacuate were either physically unable to leave or were 
caring for a person with a disability (Kaiser, 2005). 

 Research has shown that older adults, especially those living alone, are likely 
to have a strong bond with their pets and are unwilling to evacuate without 
them (Heath, 2001). 
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9.1 Evacuation Assistance 

9.1.1 Require Special Assistance 
 

Residents were asked if anyone in their household would require special assistance in 

order to evacuate. 10% of respondents indicated that someone in their household would 
require assistance. 

 

Figure 9.1.1.1: Require Special Assistance 

 
 
 
Figure 9.1.1.2: Households with Someone 65 and Over 
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9.1.2 Provision of Assistance 
 

 For those respondents that said yes, they were asked if that assistance would be 

provided by someone within their household, by an outside agency, or by a friend or 
relative outside their household. 

 

Figure 9.1.2.1: Provision of Assistance 

 
 

9.1.3 Emergency & Evacuation Assistance Program 
 

 Of those respondents that said they or someone in their household would need 

special assistance during an evacuation, 27% said this person is registered with Miami-
Dade County’s Emergency & Evacuation Assistance Program (E&EAP). Another 47% 
said this person is not registered, 20% did not know. 
 
Figure 9.1.3.1: Emergency & Evacuation Assistance Program 
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 Respondents were also asked to identify the kind of outside assistance their 

household would need during an evacuation. The following are some of the open-ended 
responses (also see Appendix C):  
 

 My elderly grandmother walks with a cane and would need to be assisted in an 
emergency 

 Assistance in securing property 

 Electricity for oxygen dependent senior 

 Support for an elderly person 

 Although I can move about on my own I have many medical pills and my sleep 
machine to take with me...would hope there would be someplace to plug it in at 
a shelter but have never needed to go to a shelter before 

 Longer-term insulin and fridge for elderly relative 

 Medical transport to hospital or special needs shelter 

 Medication refills and getting my wheelchair down stairs 

 I have a special needs son who is particular about certain things 

 My son has to have dialysis treatments 3 times a week 

 Major back problems. Sleeping needs to be on a semi-hard mattress 

 

9.2 Emergency & Evacuation Assistance Program 
 
As part of the study, a total of 17 individuals registered on Miami-Dade County’s 
Emergency & Evacuation Assistance Program (E&EAP) were interviewed via telephone. 
The duration of the interviews ranged from 15 to 45 minutes in length. The survey 
questions (see Appendix A) served as the basis for the interviews; however, 
interviewers were encouraged to ask follow-up questions and probe, as appropriate.  
 
Description of respondents: 
 
11 Females 
Ages: 25-89 
Average Age of Interviewees: 64 
  
3 Males 
Ages: 24-72 
Average Age of Interviewees: 48 
  
3 Children (Parents were interviewed) 
Ages: 2-15 
Average Age of Children: 9 
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The following is a summation of key findings from the in-depth interviews.  
 
It should be noted that individuals choose to register on the County’s E&EAP program 
for various reasons. While these individuals’ motivations to be part of this program may 
vary significantly, they generally are individuals with functional and access needs that 
may require assistance to evacuate during an emergency or disaster. Reasons varied 
from being asthmatic and diabetic to being completely bed-ridden and dependent upon 
medical assistance/devices.  
  
Preparedness Activities 
When interviewees were asked what preparedness activities their household had done, 
it was interesting to note that five (5) of them emphasized the importance of having a 
generator. A common thread throughout the interviews was participants’ dependence 
on electricity.  
 
Two of the respondents indicated they had done nothing. In fact, one respondent 
indicated he did not “even have a smoke alarm.” 
 
For many respondents, medical devices, such as oxygen dispensers, were very 
important.  
 
Some expressed concern that they had no family in area, or were dependent upon a 
caregiver or social worker to assist them.  
 
Disaster Information & Preferred Sources 
When interviewees were asked where they would most likely get their disaster 
information, responses were mostly consistent with the general population (television, 
Internet, etc.). However, the following responses offer unique insight into this subgroup, 
and suggest a higher level of dependency and reliance upon the County: 
 

 “I would wait for a phone call from the county.” 

 “I would rely on the county to inform me.” 
 
Another respondent indicated that she would “rely on her social worker” for information.  
 
Evacuation & Compliance 
When interviewees were asked why they evacuated, the statement “Because I was told 
to” and “I trust emergency management…if they say it is coming, I believe them” 
provide a good synopsis of respondents’ attitude toward compliance. Respondents also 
seemed to be very cognizant of their own vulnerabilities, which seemed to play a role in 
their willingness to comply and trust the County. 
 
When participants were asked where they would go if ordered to evacuate, most 
interviewees indicated they would most likely go to a shelter or hospital. Those who 
were dependent upon medical devices expressed a preference for going to a hospital.  
 



Functional & Access Needs                                         Miami-Dade County Community Preparedness Study 

May 2014                                                                                                                               Page 79 of 112 
 

Electricity was a significant concern. This was a major factor in whether or not many 
interviewees would evacuate. The statement “As long as there is electricity” accurately 
sums up many of the interviewees’ feelings about going to a shelter. 
 
For those that had evacuated in the past or had been contacted by the County per the 
E&EAP program during past incidents, a consistent theme was the County “called too 
early.” The interviewees expressed they were often told to “go now,” however, most 
wanted to “wait and see” if the incident (i.e. hurricane) would be a “direct hit”.  
 
Some interviewees also indicated needing “life-support” vehicles to be transported 
during an evacuation. 
 
Shelter/Evacuation Center 
Overall, interviewees were favorable about going to a shelter. Some evacuees had 
evacuated before and felt their needs were met. For those that did not think their needs 
would be met at a shelter, the primary reason was their uncertainty regarding the 
availability of electricity at the facility.  
 
Some respondents also expressed needing assurances that there would be medical 
assistance at the shelter. 

 
One interviewee expressed concern that they would also need help getting home after 
the incident, and was unsure how that would be arranged.  
 
Even though a single individual is registered under the E&EAP program, it was apparent 
that multiple individuals from that household were expecting assistance and sheltering 
at the same facility. In other words, families did not want to be separated during an 
incident.  
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10 EMERGENCY PET PREPAREDNESS 
 
Miami-Dade County recognizes the growing need to accommodate pet care needs 
during a disaster. Growing research, including this study, suggests that many pet 
owners will stay with or care for their animals during a disaster, especially if their 
animals have no way of evacuating. Unfortunately, if people are not willing to comply 
with authorities, these actions will likely begin a chain reaction that will potentially 
jeopardize the safety and lives of the animal owners themselves and rescuers, which 
may seriously disrupt the overall disaster management process.  
 
Contributing to the growing challenge of addressing animal issues during a disaster is 
that society today is undergoing unique changes in its attitudes toward animals. Of note, 
one of the most significant cultural changes is society’s increasing acceptance of 
companion animals as family members. For example, in one study, over 90% of pet 
owners identify their pets as members of their family (Hall et al, 2004). In that same 
study, one-third of dog owners felt closer to their dogs than to any human family 
member. As such, there is growing dependence and value placed upon animals in 
today’s society. This human-animal bond, which is often ignored or not fully understood 
in context of disaster response, must be acknowledged in order to more readily mitigate, 
prepare for, respond to, and recover from a disaster event impacting the County. 
 

 

 
 
 
 

Comparative Analysis: National Trends and Findings 
 
 It should be noted that not all types of animals will be affected equally by a 

disaster. Research suggests that in previous disasters, up to 90% of pets 
rescued after an incident have been cats (Heath, 1999). 

 In one study, over 50% of pet owners would consider defying authorities 
during a disaster and would even stay with their pets if not allowed to 
evacuate with them (DVMNews, 2006). 

 As is the case in most evacuation situations, most evacuees will typically stay 
with friends and family members (Heath et al, 2001). According to some 
studies, animal owners have greater difficulty finding accommodations than 
do households without animals. As a result, about 10% of households with 
animals will stay in their vehicles or at campgrounds (Heath, 1999; Heath et 
al, 2001) 

 Approximately 50% to 70% of those who leave their pets behind will attempt 
to rescue them later (Hall et al, 2004). 
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Comparative Analysis: National Trends and Findings 

 
 Some studies have shown that risk of evacuation failure in households without 

children is twice that for households with children (Heath, 1999; Heath et al, 
2001). 

 Owning pets is considered to be the most significant reason why households 
without children fail to evacuate (Heath, 1999; Heath et al, 2001). 

 For every additional dog or cat owned, such households are nearly twice as 
likely to fail to evacuate compared with pet-owning households with children 
(Heath et al, 2001). 

 One study found that dog owners have an increased risk of evacuation failure 
due to logistical difficulties (Heath et al, 2001). This is especially true for 
“outdoor dogs”, which may be less tolerant to confinement needed for 
transportation. Many owners may not know where to take their dogs. 

 The same study found that pet owners are less likely to evacuate if they do not 
have animal carriers. This is especially true for cats (Heath et al, 2001).  

 Some studies suggest pet owners would be willing to risk their lives to save 
their pets (Hall et al, 2004; Heath et al, 2001). 

 One study found that over 75% of pet owners will not have items assembled in 
a portable pet disaster kit in case of immediate evacuation (DVMNews, 2006). 

 According to one study, over 50% of pet owners are not aware of or have a list 
of hotels or other facilities that accommodate pets (DVMNews, 2006). 
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10.1 Pet Ownership & Preparedness 

10.1.1 Pet Ownership 
 

Respondents were asked if they had pets. Almost 60% of respondents own at least 

one pet.  
 
Figure 10.1.1.1: Pet Ownership 

 
 

10.1.2 Pet Types 

 

Of those respondents who own pets, 57% own dogs and 32% own cats.  

 
Figure 10.1.2.1: Pet Types 
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10.1.3 Pet Evacuation Actions 
 

Residents were asked what they would do with their pet(s) during an evacuation. 

 
Figure 10.1.3.1: Pet Evacuation Actions 

 

10.1.4 Pet-Friendly Hurricane Evacuation Center 
 

Of those respondents who own pets, over half were aware that Miami-Dade County 

has a Pet-Friendly Hurricane Evacuation Center.  
 
Figure 10.1.4.1: Pet-Friendly Hurricane Evacuation Center 
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10.1.5 Stay Behind with Pet 
 

Pet owners were asked to agree or disagree with the following statement: “I am 

prepared to stay behind if I cannot ensure the well-being and safety of my pet during an 
evacuation.”  

 

Figure 10.1.5.1: Stay Behind with Pet 
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Figure 10.1.5.2: Households with Dogs 
Prepared to stay behind if I cannot ensure the well-being and safety of my pet during an evacuation. 

 
 
Note: Some studies suggest dog owners are more likely to stay behind due to logistical challenges (Heath 
et al, 2001). 

 
 
Figure 10.1.5.3: Households with children under 10 
Prepared to stay behind if I cannot ensure the well-being and safety of my pet during an evacuation. 

 
 
Note: Some studies suggest having young children will make individuals more likely to evacuate. For 
every additional dog or cat owned, such households are nearly twice as likely to fail to evacuate 
compared with pet-owning households with children (Heath et al, 2001). 
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10.1.6 Pet Disaster Kit 
 

Pet owners were asked to agree or disagree with the following statement: “I have 

assembled a portable pet disaster kit that will meet the needs of my pet(s) in case of an 
evacuation.” 
 
Figure 10.1.6.1: Pet Disaster Kit 

 
 

10.1.7 Evacuation Pet Facilities 
 

Pet owners were asked to agree or disagree with the following statement: “I am aware 

of hotels or other facilities that can accommodate my pet(s) in the event of an 
evacuation.” 

 

Figure 10.1.7.1: Evacuation Pet Facilities 
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11 DEMOGRAPHICS 
 
The section provides key demographics of those residents in the County that 
participated in the study. This section describes the characteristics of the survey 
population, such as: residency status, location/zip code, housing structure, whether or 
not the respondent owns or rents, age, gender, race/ethnicity, language spoken in 
household, education level, and a number of other important categories.    
 
 
Table 11.1: Residency Status: Number of years living in Miami-Dade County 

Number of Years in Miami-Dade County Percent 
0-2 years 6.5% 

3-5 years 6.5% 

6-10 years 10.1% 

11-20 years 18.7% 

21 or more years 57.6% 

 
Table 11.2: Zip Code of Respondents 

Zip code Percent Zip code Percent 

33010 1.0% 33147 1.2% 

33012 1.2% 33149 0.1% 

33013 0.9% 33150 1.2% 

33014 1.2% 33154 0.7% 

33015 1.9% 33155 1.3% 

33016 1.2% 33156 4.1% 

33018 1.1% 33157 3.5% 

33030 1.6% 33158 0.5% 

33031 0.3% 33160 2.4% 

33032 1.9% 33161 3.4% 

33033 1.6% 33162 1.4% 

33034 0.5% 33165 1.8% 

33035 0.8% 33166 2.4% 

33054 0.8% 33167 1.0% 

33055 1.5% 33168 0.8% 

33056 1.4% 33169 1.6% 

33109 0.2% 33170 0.3% 

33122 1.2% 33172 1.7% 

33125 1.3% 33173 1.6% 

33126 2.1% 33174 0.9% 

33127 1.0% 33175 2.0% 

33128 0.3% 33176 3.5% 

33129 0.3% 33177 1.8% 

33130 0.4% 33178 1.2% 

33131 0.5% 33179 1.9% 

33132 0.4% 33180 1.3% 

33133 2.3% 33181 0.8% 

33134 1.3% 33182 0.4% 

33135 0.9% 33183 1.7% 

33136 0.5% 33184 0.5% 

33137 0.7% 33185 0.6% 

33138 2.1% 33186 3.4% 

33139 1.9% 33187 0.5% 

33140 0.9% 33189 1.4% 

33141 1.0% 33190 0.6% 
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Zip code Percent Zip code Percent 

33142 1.7% 33193 1.4% 

33143 1.0% 33194 0.1% 

33144 0.5% 33196 1.6% 

33145 1.3% 34141 0.1% 

33146 0.1% Other 1.0% 

 
Table 11.3: Type of Housing Structure 

Type of Structure Percent 
Detached single family home 55.1% 

Duplex, triplex, quadruple home 10.0% 

Multi-family building – 4 stories or less (apartment/condo) 15.3% 

Multi-family building – more than 4 stories (apartment/condo) 10.8% 

Mobile home 1.5% 

Manufactured home 1.4% 

Recreational vehicle (RV) 0.4% 

Boat 0.3% 

Some other type of structure 0.9% 

Do Not Know 0.8% 

Not Applicable 1.1% 

Other (please specify) 2.5% 
 

Table 11.4: Year Residence Was Built 

Year Place of Resident was Built Percent 
Before 1994 55.4% 

Between 1994 and 2002 14.0% 

After 2002 12.3% 

Other (please specify) 4.0% 

Do Not Know 13.5% 

Not Applicable 0.9% 
 

Table 11.5: Own or Rent Residence 

Own or Rent  Percent 
Own 64.3% 

Rent 31.8% 

Other (please specify) 1.6% 

Do Not Know 0.6% 

Not Applicable 1.7% 
 

Table 11.6: Race/Ethnicity 

Race/Ethnicity Percent 
Black – African American 14.3% 

Black – Hispanic 2.6% 

Black – Other (i.e. Haitian, Other West Indies) 2.6% 

White – Non Hispanic 36.1% 

White – Hispanic 44.0% 

Far East Asian (i.e. Chinese, Korean) 2.1% 

South Asian (i.e. Indian, Pakistani) 1.4% 

Pacific Islander 0.6% 

American Indian or Alaska Native 0.9% 

Other (please specify) 3.3% 

*Respondents were asked to “select all that apply” 
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Table 11.7: Language(s) Spoken in Household 

Language(s) Spoken in Household Percent 
English 92.7% 

Spanish 45.2% 

Haitian Creole 3.1% 

Asian and Pacific Island language 1.2% 

Other Indo-European language 1.1% 

Other (please specify) 3.2% 

*Respondents were asked to “select all that apply” 

 
Table 11.8: Respondent Employment 

Employment Type Percent 
Construction 3.6% 

Agriculture and Landscaping 0.4% 

Manufacturing 1.9% 

Wholesale Trade 1.4% 

Hospitality Services & Tourism 2.2% 

University Student 2.9% 

Retail and consumer services 4.8% 

Transportation 2.2% 

Utilities 1.3% 

Professional, financial, or IT services 11.5% 

Education 8.0% 

Healthcare 10.0% 

Government 12.2% 

Military 0.4% 

Stay-at-home parent/Caretaker 3.8% 

Retired 12.2% 

Unemployed 9.4% 

Do Not Know 2.1% 

Other 9.6% 
 

 
Table 11.9: Respondent Education 

Education Level Percent 
Some high school 2.5% 

High school graduate 11.5% 

Some college 25.8% 

College graduate 34.9% 

Post graduate 23.3% 

Do Not Know 0.6% 

Not Applicable 1.3% 
 

 
Table 11.10: Respondent Sex 

Sex Percent 
Female 59.7% 

Male 39.2% 

Not Applicable 1.1% 
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Table 11.11: Respondent Age 

Age of Respondents Percent 
16-19 3.0% 

20-24 9.1% 

25-34 19.4% 

35-49 25.5% 

50-64 28.9% 

65-74 10.7% 

75-79 1.4% 

80 or older 1.1% 

Not Applicable 0.9% 

 
Table 11.12: Household Income 

Household Income Percent 
$14,999 or less 9.3% 

$15,000 to $24,999 9.3% 

$25,000 to $39,999 15.6% 

$40,000 to $79,999 28.3% 

$80,000 or more 28.0% 

Do Not Know 3.3% 

Not Applicable 6.2% 
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 1   Approximately how many years have you lived in Miami-Dade County?  

 

� 0-2 years 

� 3-5 years 

� 6-10 years 

� 11-20 years 

� 21 or more years 

� I am NOT a resident of Miami-Dade County  

� Do Not Know 

 

 2   Do you live at your residence year-round? 
 

� Yes  � No  � Do Not Know 

  

2a. If no, at what times of the year do you live in Miami-Dade County? Please select ALL that apply. 
 

� January  � February  � March  � April   � May  � June   

� July   � August � September  � October � November  � December    
 

 3   What is your zip code? ______________________ 

 

 4   Please indicate those activities your household has done to prepare for emergencies and disasters. Select ALL that apply. 
 

My household has… 

 

� an emergency preparedness plan 

� Flood Insurance  

� Windstorm Insurance 

� a disaster supply kit  

� visited local government web site(s) for    

    emergency preparedness information 

� a family evacuation plan 

� adequate materials to protect home from storms and hurricanes (i.e.  

    hurricane shutters, impact windows and doors) 

� a weather radio 

� signed up for Miami-Dade Alerts  

� Other (please specify):  ____________________ 
 

 5   Do you have access to the internet? 

 

� Yes � No � Do Not Know 
 

MIAMI-DADE COUNTY COMMUNITY 

PREPAREDNESS SURVEY 2014 

The Miami-Dade County Office of Emergency Management is conducting a study to better understand the 
preparedness needs of its residents. To do so, a survey has been distributed throughout the county, and you have 
been selected to participate. Your feedback is greatly needed and appreciated!  
 
The survey should only take about 20 minutes to complete. All responses will be kept confidential, and your 
participation is strictly voluntary. Your input will enable the County to better serve you. 
 
If you have any questions, please feel free to contact: 
 
Miami-Dade County Office of Emergency Management 
Phone: 305-468-5400 
E-mail: eoc@miamidade.gov 
 
Thank you for your participation. Important preparedness information specific to Miami-Dade County is provided at the 
end of the survey. 
 

An online version of this survey is also available at:  http://miamidade.survey.sgizmo.com/s3/ 

Note:  The Miami-Dade County Community 

Preparedness Survey is only applicable to part-time 

and full-time residents of Miami-Dade County. 
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 6   Please indicate where you go to obtain emergency and disaster related information? Please select ALL that apply. 

 

� Local government web sites (example: 

www.miamidade.gov) 

� State government web sites (example: www.myflorida.com) 

� Federal government web sites (example: www.fema.gov) 

� Web search (example: bing.com, google.com) 

� Social media (example: facebook, twitter) 

� Voluntary organizations (example: The American Red 

Cross, Salvation Army, etc.) 

� Local English-speaking television 

� Local Spanish-speaking television 

� Local English-speaking radio 

 

� Local Spanish-speaking radio 

� Local Haitian Creole-speaking radio 

� National News (Radio and Television) 

� Print Media - English (example: newspapers) 

� Print Media - Spanish (example: newspapers) 

� Brochures and Newsletters 

� Word of Mouth (example: friends, family, co-workers) 

� 3-1-1 (Miami-Dade Answer Center) 

� Other (please specify): ___________________________ 

� Do Not Know 

� Not Applicable 

 7   Would you agree or disagree with the following statements? 
 

  
Strongly 

Agree 
Agree 

Neither 

Agree or 

Disagree 

Disagree 
Strongly 

Disagree 

Do Not 

Know 

Miami-Dade County is providing the services necessary to prepare 

me for a disaster. 
O O O O O O 

I am familiar with Miami-Dade County’s web site 

(www.miamidade.gov) and can easily obtain information about 

emergencies and disasters.   

O O O O O O 

During times of emergency, information is provided in a language 

or format I can understand.   
O O O O O O 

I can easily obtain emergency information in times of crisis. O O O O O O 

 

Please indicate how Miami-Dade County can better assist you in preparing for emergencies and disasters (example: provide preparedness materials in 

my language).  

 

 

 

 8   If a disaster (i.e. hurricane) impacted Miami-Dade County, knocking out electricity and running water, would you and 

your household be able to manage on your own for at least three (3) days? 

 

� Yes � Maybe � No � Do Not Know 
 

 9  Do you believe that your place of residence might ever be threatened by the following hazards? Please rate what hazards 

present the greatest risk to your household.  
 

 

Low Risk = Low impact on threat to 

life and property damage        

Medium Risk = Medium impact on 

threat to life and property damage 

High Risk = High impact on threat to 

life and property damage 
 

 

 
Low Risk Medium Risk High Risk Not Applicable 

Hurricane O O O O 

Wildfire O O O O 

Flood (example: rainstorm) O O O O 

Hazardous Materials Incident (example: Chemical release)  O O O O 

Radiological Incident (example: Nuclear Power Plant) O O O O 
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 10   If one of the hazards below threatened your community, and public safety officials ordered you to evacuate, how likely 

would you be to evacuate? 
 

  
Very 

Likely 

Somewhat 

Likely 

Not Very 

Likely 

Not Likely at 

All 

Do Not 

Know 

Not 

Applicable 

Hurricane O O O O O O 

Wildfire O O O O O O 

Flood (example: rainstorm) O O O O O O 

Hazardous Materials Incident (example:  

Chemical release) 
O O O O O O 

Radiological Incident (example: Nuclear 

Power Plant) 
O O O O O O 

 

 11   While residing in Miami-Dade County, have you ever evacuated your place of residence because of a ________?  Please 

answer for each hazard, and select ALL that apply. 
 

Note:  It is possible you have evacuated more than once for some of the hazards listed below. If you have, please select all that apply. For example, if 

you have evacuated for multiple hurricanes in the past, you may have evacuated and stayed within Miami-Dade County for some hurricanes, while 

going someplace outside of Miami-Dade County for another hurricane. 

 

  
Yes, evacuated but 

stayed in Miami-Dade 

County 

Yes, evacuated but went 

someplace outside of Miami-

Dade County 

No, I have never 

evacuated 

Do Not 

Know 

Not 

Applicable 

Hurricane O O O O O 

Wildfire O O O O O 

Flood (example: rainstorm) O O O O O 

Hazardous Materials Incident 

(example: Chemical release) 
O O O O O 

 

11a. If you answered “Yes” to any of the hazards (i.e. hurricane, wildfire, etc.), what influenced you to evacuate? 

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________ 
 

11b. If you answered “Yes” to any of the hazards (i.e. hurricane, wildfire, etc.), where did you go? Please select ALL that apply. 

 

� Shelter/Evacuation Center operated by Miami-Dade 

County and the American Red Cross 

� Other Shelter/Evacuation Center 

� Pet-Friendly Hurricane Evacuation Center 

� Church or place of worship 

 

� Workplace 

� Home of a friend or relative 

� Hotel/motel 

� Other (please specify): ________________________ 

� Do Not Know 

 12   If an evacuation was ordered for your area, please indicate how likely you would be to do the following. 
 

  
Very 

Likely 

Somewhat 

Likely 

Not Very 

Likely 

Not Likely 

at All 

Do Not 

Know 

Not 

Applicable 

Immediately evacuate as instructed. O O O O O O 

I would first consult with family and friends outside my 

household before making a decision to evacuate. 
O O O O O O 

Wait and see how bad the situation is going to be before 

deciding to evacuate. 
O O O O O O 

Refuse to evacuate no matter what. O O O O O O 

 

Please indicate possible reasons why you would choose not to evacuate: ___________________________________________________________  

________________________________________________________________________________________________________________________ 
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 13   Who is most likely to influence you to comply with an evacuation order? Please select ONE of the following. 
 

� Elected official (i.e. Mayor) 

� Public safety official (i.e. law enforcement, fire, 

emergency management) 

� Family 

� Friends and neighbors 

� Local news and radio broadcasters 

� Co-workers 

� Do Not Know 

� Other (please specify): ___________________________________________

 

 14   Miami-Dade County officials encourage evacuees to stay with friends or relatives in locations outside the areas being 

told to evacuate. Do you have friends or relatives in safe locations with whom you could stay in an evacuation, if necessary? 
 

� Yes � No � Do Not Know 
 

 15   Please select the answer that best describes your experience.t best describes your past experience? 
 

� I have never experienced property damage or loss from hurricane(s) 

� I have experienced minor property damage and loss from hurricane(s) 

� I have experienced major property damage and loss from hurricane(s) 

� I have experienced catastrophic property damage and loss from hurricane(s) 
 

 16   If the following category of hurricane passed directly over your home, how likely would winds from this hurricane pose 

a serious danger to your safety?  
 

  Very Likely 
Somewhat 

Likely 

Not Very 

Likely 

Not Likely at 

All 

Do Not 

Know 
Not Applicable 

Category 1 Hurricane? 

(Wind 74-95 mph) 
O O O O O O 

Category 2 Hurricane? 

(Wind 96-110 mph) 
O O O O O O 

Category 3 Hurricane? 

(Wind 111-129 mph) 
O O O O O O 

Category 4 Hurricane? 

(Wind 130-156 mph) 
O O O O O O 

Category 5 Hurricane? 

(Wind 157+ mph) 
O O O O O O 

 

 17   How likely is flooding due to rain and/or storm surge from a hurricane to occur in your neighborhood? Please consider 

each of the following water levels (above ground). 
 

  Very Likely 
Somewhat 

Likely 

Not Very 

Likely 

Not Likely at 

All 

Do Not 

Know 
Not Applicable 

0 inches of water to 18 inches of water 
(above ground) 

O O O O O O 

 More than 18 inches of water to 3 feet 

of water (above ground) 
O O O O O O 

 More than 3 feet of water to 6 feet of 

water (above ground) 
O O O O O O 

More than 6 feet of water to 9 feet of 

water (above ground) 
O O O O O O 

More than 9 feet of water (above 

ground) 
O O O O O O 



Miami-Dade County Community Preparedness Study 

Page 103 of 112     NEXT PAGE 

 

 

 18   If the following category of hurricane passed directly over your area, do you think it would be safe for you to stay in 

your home or building?  
 

  
Yes, I would 

stay 

No, I would evacuate 

someplace  in 

Miami-Dade County 

No, I would evacuate 

someplace outside of Miami-

Dade County 

Do Not 

Know 

Not 

Applicable 

Category 1 Hurricane? 

(Wind 74-95 mph) 
O O O O O 

Category 2 Hurricane? 

(Wind 96-110 mph) 
O O O O O 

Category 3 Hurricane? 

(Wind 111-129 mph) 
O O O O O 

Category 4 Hurricane? 

(Wind 130-156 mph) 
O O O O O 

Category 5 Hurricane? 

(Wind 157+ mph) 
O O O O O 

 

 19   Considering the following water levels (above ground) from flooding due to rain and/or storm surge during a hurricane, 

do you think it would be safe for you to stay in your home or building?  
 

  
Yes, I would 

stay 

No, I would evacuate 

someplace  in Miami-

Dade County 

No, I would evacuate 

someplace outside of 

Miami-Dade County 

Do Not 

Know 

Not 

Applicable 

0 inches of water to 18 inches of water 
(above ground) 

O O O O O 

 More than 18 inches of water to 3 feet of 

water (above ground) 
O O O O O 

 More than 3 feet of water to 6 feet of 

water (above ground) 
O O O O O 

More than 6 feet of water to 9 feet of water 
(above ground) 

O O O O O 

More than 9 feet of water (above ground) O O O O O 

 

 

 20   If a hurricane was threatening Miami-Dade County, and an evacuation was ordered for your area, how likely would 

you be to evacuate for the following Hurricane “Categories”? 
 

  Very Likely 
Somewhat 

Likely 

Not Very 

Likely 

Not Likely at 

All 

Do Not 

Know 
Not Applicable 

Category 1 Hurricane? 

(Wind 74-95 mph) 
O O O O O O 

Category 2 Hurricane? 

(Wind 96-110 mph) 
O O O O O O 

Category 3 Hurricane? 

(Wind 111-129 mph) 
O O O O O O 

Category 4 Hurricane? 

(Wind 130-156 mph) 
O O O O O O 



Miami-Dade County Community Preparedness Study 

Page 104 of 112     NEXT PAGE 

Category 5 Hurricane? 

(Wind 157+ mph) 
O O O O O O 

 

 21   If a hurricane was threatening Miami-Dade County, and an evacuation was ordered for your area, how likely would 

you be to evacuate if the following water levels (above ground) were expected from flooding due to rain and/or storm surge 

during a hurricane? 
 

  Very Likely 
Somewhat 

Likely 

Not Very 

Likely 

Not Likely at 

All 

Do Not 

Know 
Not Applicable 

 More than 18 inches of water to 3 feet 

of water (above ground) 
O O O O O O 

 More than 3 feet of water to 6 feet of 

water (above ground) 
O O O O O O 

More than 6 feet of water to 9 feet of 

water (above ground) 
O O O O O O 

More than 9 feet of water (above 

ground) 
O O O O O O 

 

 22   Which of the following source(s) are you most likely to rely on for evacuation notices and updates during a hurricane? 
 

  
Very 

Likely 

Somewhat 

Likely 

Not Very 

Likely 

Not Likely 

at All 

Do Not 

Know 

Not 

Applicable 

Local English-speaking Television O O O O O O 

Local Spanish-speaking Television O O O O O O 

Local English-speaking Radio  O O O O O O 

Local Spanish-speaking Radio  O O O O O O 

Local Haitian Creole-speaking Radio O O O O O O 

National News (Television or Radio) O O O O O O 

Print Media (i.e. Newspaper) O O O O O O 

Social Media (Facebook, Twitter, etc.) O O O O O O 

Local government web sites (i.e. miamidade.gov) O O O O O O 

Word of Mouth (i.e. friends, family, co-workers) O O O O O O 

Miami-Dade Alerts O O O O O O 

Weather Radio O O O O O O 

Call 3-1-1 O O O O O O 

Other O O O O O O 

 

If other, please specify: ___________________________________________________________________________________________________ 

 

 
 

 23   If an evacuation is recommended for a specific Storm Surge Planning Zone, what would you most likely do to find out 

what zone you reside in? (Note:  A link to the County’s Storm Surge Planning Zones is provided at the end of the survey) 
 

� Nothing, I already know my Storm Surge Planning Zone  

ABOUT STORM SURGE & EVACUATION:  Storm surge is the greatest threat to life and property from a hurricane. It occurs when water 

from the ocean is pushed on shore by the force of a hurricane. In 2013 Miami-Dade County identified new storm surge planning zones to 

identify areas that people would need to evacuate from during certain hurricanes. Evacuation may be ordered for an entire zone, or a portion of a 

zone, depending on the hurricane’s track and projected storm surge; independent of the hurricane’s category. Remember that these Storm Surge 

Planning Zones and the County’s evacuation strategy deal strictly with storm surge; therefore you will still need to determine if your home is 

safe to remain in during a hurricane.  
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� Do a web search online to find out my Storm Surge 

Planning Zone  

� Listen to the radio  

 

� Watch the local news 

� Call a friend or relative who might know 

� I would go to the county’s website (www.miamidade.gov) 

� Other (please specify): ____________________________ 

 24   Have you seen the new 2013 Storm Surge Planning Zone maps of Miami-Dade County? 
 

� Yes � No � Do Not Know � Not Applicable 
 

 25   Within, which of the following Storm Surge Planning Zones do you currently reside in? Please select only ONE of the 

following. (Note:  A link to the County’s Storm Surge Planning Zones is provided at the end of the survey) 
 

� Zone A: Greatest risk for storm surge for Category 1 and 

higher storms 

� Zone B: Greatest risk for storm surge for Category 2 and 

higher storms 

� Zone C: Greatest risk for storm surge for Category 3 and 

higher storms 

� Zone D: Greatest risk for storm surge for Category 4 and higher 

storms 

� Zone E: Greatest risk for storm surge for Category 5 and higher 

storms 

� I do NOT live in a storm surge zone 

� I do NOT KNOW if I reside in a designated Storm Surge Zone 

� Not Applicable 
 

 26   Do you and your family currently have a definite plan for deciding where to go if a hurricane is forecasted to impact 

your area? 
 

� Yes � No � Maybe � Do Not Know 
 

 27   If you DID evacuate, where would you most likely go? Please select only ONE of the following.  
 

� Shelter/Evacuation Center operated by the County and Red 

Cross 

� Pet-Friendly Hurricane Evacuation Center 

� Church or place of worship 

� Workplace 

� Home of a friend or relative 

� Hotel/motel 

� Do Not Know 

� Other (please specify): ________________________ 

 

 28   If you DID evacuate, would you go?  
 

� Someplace else in Miami-Dade County 

� Someplace else in Florida 

� Someplace outside Florida 

� Do Not Know 

 

In what city and state (if applicable) would that be located?  

 

____________________________________________________________________________________________________________ 

 

 29   Would you agree or disagree with the following statement? 
 

  
Strongly 

Agree 
Agree 

Neither 

Agree or 

Disagree 

Disagree 
Strongly 

Disagree 

Do Not 

Know 

I feel my needs will be met in a shelter/evacuation center operated 

by Miami-Dade County and the American Red Cross 
O O O O O O 

 

 30   In an evacuation, would you or anyone in your household require special assistance in order to evacuate? 
 

� Yes (answer Questions 27a, 27b, 27c) 

� Maybe (answer Questions 27a, 27b, 27c) 

� No (Skip to Question 28) 

� Do Not Know 

� Not Applicable 

 

30a. Would that assistance be provided by someone within your household, by an outside agency, or by a friend or relative outside 

your household? 
 

� Within household 

� Friend/Relative (outside household) 

� Outside Agency 

� Do Not Know 
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30b. If applicable, please indicate what kind of outside assistance your household may need during an evacuation (i.e. 

Transportation, Medical, etc.). 

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________

________________________________________________________________________________________________________________ 
 

30c. Is this person registered with Miami-Dade County’s Emergency & Evacuation Assistance Program (E&EAP)? Individuals 

who may need special assistance during an evacuation are recommended to register with Miami-Dade County’s Emergency & Evacuation 

Assistance Program (E&EAP) if they think they will need assistance. (Note:  A link to the E&EAP is provided at the end of the survey) 

 

� Yes � No � Do Not Know � Not Applicable 
 

 31   What might prevent you from leaving your place of residence if there was an evacuation order? Please select ALL that 

apply. 
 

� Pet 

� Job 

� Need to care for another person 

� Spouse/Significant Other won’t leave 

� Need to stay and protect property 

� Lack of money 

� No place to go 

� No transportation 

� Traffic 

� Lack of gas/fuel for vehicle 

� Disability/Health Issues 

� Other (please specify): ______________________________ 

� No obstacles would prevent me from evacuating 

� I would refuse to evacuate no matter what 

 

 32   How many vehicles would your household take if you evacuated?  

 

# of vehicles: __________ � Do Not Know 
 

 33   Do you have pets? 
 

� Yes (answer Questions 30a, 30b, 30c, 30d) 

� No (Skip to Question 31) 

� Do Not Know 

� Not Applicable 
 

33a. If yes, please indicate what kind of pets you have. Please select ALL that apply. 

 

� Dog(s) 

� Cat(s) 

� Other Pets (please specify): ______________________________________________ 
 

 

33b. If yes, what would you do with your pet(s) during an evacuation? Please select the answer you are most likely to do (please 

select only ONE of the following). 

 

� Stay behind with them 

� Take them to our destination with us 

� Leave them at home 

� Take them to the Miami-Dade County Pet-

Friendly Hurricane Evacuation Center 

� Board them 

� Leave them with a friend 

� Leave some, take some 

� Do Not Know 

� Not Applicable; I would not evacuate 

� Other (please specify):  _______________________ 

 

33c.  If yes, are you aware that Miami-Dade County has a Pet-Friendly Hurricane Evacuation Center? (Note:  A link for more 

information about the County’s Pet-Friendly Hurricane Evacuation Center is provided at the end of the survey) 
 

� Yes � No � Do Not Know � Not Applicable 
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33d. If you have a pet, would you agree or disagree with the following statements? 
 

  
Strongly 

agree 
Agree 

Neither 

Agree or 

Disagree 

Disagree 
Strongly 

Disagree 

Do Not 

Know 

I am prepared to stay behind if I cannot ensure the well-

being and safety of my pet during an evacuation. 
O O O O O O 

I have assembled a portable pet disaster kit that will meet 

the needs of my pet(s) in case of an evacuation. 
O O O O O O 

I am aware of hotels or other facilities that can 

accommodate my pet(s) in the event of an evacuation 
O O O O O O 

 34   Are you familiar with Miami-Dade County’s shelter-in-place (stay where you are) recommendation for those people 

residing in non-evacuation areas under specific storm conditions? 
 

� Yes � No � Do Not Know � Not Applicable 

 

 35   Are you aware that Miami-Dade County recommends that those persons ordered to evacuate seek a safe place within 

the County (for example the home of a friend or relative or a public shelter) instead of driving long distances to other areas of 

Florida? 
 

� Yes � No � Do Not Know � Not Applicable

 

 36   What type of structure do you live in? 
 

� Detached single family home 

� Duplex, triplex, quadruple home 

� Multi-family building – 4 stories or less (apartment/condo) 

� Multi-family building – more than 4 stories (apartment/condo) 

� Mobile home 

� Manufactured home 

� Recreational vehicle (RV) 

� Boat 

� Some other type of structure 

� Do Not Know 

� Not Applicable 

� Other (please specify):  _______________________ 

 

 37   In what year was your place of residence built?  
 

� Before 1994 

� Between 1994 and 2002 

� After 2002 

� Other (please specify):  _______________________ 

� Do Not Know 

� Not Applicable 

 

 38   Do you own or rent your home/place of residence? 
 

� Own 

� Rent 

 

� Other (please specify): _______________________ 

� Do Not Know 

� Not Applicable 

 39   How many persons, including yourself, are currently living in your household? 
 

Under age 5:   ________    Ages 6-10:  ________    Ages 11-19: ________    Ages 20-44:  ________    

 

Ages 45-64:   ________   Ages 65-79: ________    Ages 80+:  ________ 

 

 40   Which of the following best describes your race/ethnicity? Please select ALL that apply.  
 

� Black – African American 

� Black – Hispanic 

� Black – Other (i.e. Haitian, Other West Indies) 

� White – Non Hispanic 

� White – Hispanic 

� Far East Asian (i.e. Chinese, Korean) 

� South Asian (i.e. Indian, Pakistani) 

� Pacific Islander 

� American Indian or Alaska Native 

� Other (please specify): _______________________ 
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 41   Please indicate the language(s) spoken in your household. Please select ALL that apply. 
 

� English 

� Spanish 

� Haitian Creole 

� Asian and Pacific Island language 

� Other Indo-European language 

� Other (please specify): _________________________________________________ 
 

 42   Which of the following best describes your employment? 
 

� Construction 

� Agriculture and Landscaping 

� Manufacturing 

� Wholesale Trade 

� Hospitality Services & Tourism 

� University Student 

� Retail and consumer services 

� Transportation 

� Utilities 

� Professional, financial, or IT services 

� Education 

� Healthcare  

� Government 

� Military 

� Stay-at-home parent/Caretaker 

� Retired 

� Unemployed 

� Do Not Know 

� Other (please specify): ____________ 

 

 43   Which category best describes your education level? 
 

� Some high school 

� High school graduate 

� Some college 

� College graduate 

� Post graduate 

� Do Not Know 

� Not Applicable 

 

 44   Please indicate your sex. 
 

� Female � Male � Not Applicable 

 

 45   Please indicate your age. 

 

� 16-19 

� 20-24 

 

� 25-34 

� 35-49 

 

� 50-64 

� 65-74 

 

� 75-79 

� 80 or older 

 

� Not Applicable 

 46   Which of the following ranges best describes your total household income? 

 

� $14,999 or less 

� $15,000 to $24,999 

� $25,000 to $39,999 

� $40,000 to $79,999 

� $80,000 or more 

� Do Not Know 

� Not Applicable 
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 47   Please provide your address. Why? We realize your privacy is very important to you. In order to best serve the Miami-

Dade community, we want to ensure our preparedness efforts are effective and that they are reaching all geographic areas of the 

county. If you do NOT want to provide your complete address, even providing the cross streets (i.e. intersection) closest to your place 

of residence would be helpful. All surveys will be kept confidential, and this information will only be used to identify which areas in 

the County might not be receiving adequate information.  
 

Street: ___________________________________________________________________ 

 

City: ___________________________   State: ______________      Zip code: _________ 

 

 48  (OPTIONAL):  If you would like someone to contact you regarding emergency preparedness in Miami-Dade County, 

please leave your contact information below, and a representative will contact you. You can also call us at 305-468-5400 or 

visit our web site at http://www.miamidade.gov. Your preparedness and safety is very important to us, and we will ensure 

your information is kept confidential.  

Name: ____________________________   Phone Number: ____________________   E-mail: _________________________________ 
 

 

 

This concludes the survey. Thank you for your time!  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

PLEASE MAIL COMPLETED SURVEYS TO: 
 

Miami-Dade County Office of Emergency Management 

9300 N.W. 41 St 

Miami, Florida  33178 

http://www.miamidade.gov/
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NEED MORE INFORMATION? 
 

 
 

To assist you further in obtaining important information about emergency and disaster preparedness, please visit 

www.miamidade.gov/oem or contact the Miami-Dade 3-1-1 Answer Center: 

 
Storm Surge Planning Zones 

Storm surge is the greatest threat to life and property from a hurricane. It occurs when water from the ocean is pushed on shore by the 

force of hurricanes. In 2013, Miami-Dade County identified new storm surge planning zones to identify areas that people may need to 

evacuate for during certain hurricanes. Evacuation may be ordered for an entire zone, or a portion of a zone, depending on the 

hurricane’s track and projected storm surge; independent of the hurricane’s category. Remember that these Storm Surge Planning 

Zones and the County’s evacuation strategy deal strictly with storm surge; therefore you will still need to determine if your home is 

safe to remain in during a hurricane.  

 

 For more information about Storm Surge Planning Zones, including:  

o To determine if you live within a storm surge planning zone; or to see a Map of the Storm Surge Planning Zones, 

see:  http://www.miamidade.gov/fire/evacuation-zones.asp or call the Miami-Dade 3-1-1 Answer Center. 

o You can also go to:  http://earl.cis.fiu.edu/gic/ 

 

Miami-Dade Alerts  

Residents in Miami-Dade County who participate in the program can receive SMS/Text messages on their mobile phones, or through 

e-mail advising them of emergency information such as tornado, tropical storm, and hurricane warnings, and other critical emergency 

information. To register for Miami-Dade Alerts, please visit: 

 

 www.miamidade.gov/alerts/ 

 Or contact the Miami-Dade 3-1-1 Answer Center 

 

Pet-Friendly Hurricane Evacuation Centers  

Pet owners that need a place to evacuate with their pets can take advantage of the County’s Pet-Friendly Hurricane Evacuation Centers 

(PEC). Pet-Friendly Hurricane Evacuation Centers accept more than just cats and dogs. They also accept birds, ferrets, gerbils, guinea 

pigs, hamsters, mice, rats and rabbits (small-sized, under 10 pounds, such as California or Dutch breeds). For additional information 

on the Pet-Friendly Hurricane Evacuation Centers, please visit http://www.miamidade.gov/animals/disaster-preparedness.asp or 

contact the Miami-Dade 3-1-1 Answer Center. 

 

 To register your pet for a Pet-Friendly Hurricane Evacuation Center, see:  

https://was8exp.miamidade.gov/PetEvacWeb/startPetEvac.do 

Emergency & Evacuation Assistance Program (E&EAP)  

Anyone who is unable to evacuate and/or shelter on their own, who may require specialized transportation assistance or whose 

medical needs prevent them from evacuating on their own should  register with the E&EAP prior to an emergency 

evacuation.  Individuals on the registry will receive priority and assistance evacuating to a facility appropriate for their needs. The 

program is specifically for individuals who live alone or with their families, not those residing in nursing homes, assisted living 

facilities or group homes.  

 

 For more information and to apply, see:  http://www.miamidade.gov/fire/eeap-program-page.asp 

Social Media 

The Miami-Dade County Office of Emergency Management is on social media! 

 Facebook: https://www.facebook.com/MiamiDadeCountyEM 

 Twitter: https://twitter.com/MiamiDadeEM

http://www.miamidade.gov/oem
http://www.miamidade.gov/fire/evacuation-zones.asp
http://earl.cis.fiu.edu/gic/
http://www.miamidade.gov/alerts/
http://www.miamidade.gov/animals/disaster-preparedness.asp
https://was8exp.miamidade.gov/PetEvacWeb/startPetEvac.do
http://www.miamidade.gov/fire/eeap-program-page.asp
https://www.facebook.com/MiamiDadeCountyEM
https://twitter.com/MiamiDadeEM
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