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M E M O R A N D U M 

 

TO:    Members of the Interagency Coordinating Committee 

 

FROM:  Kim Stenson, Director 

 

DATE:    January 26, 2023 

 
SUBJECT: Adoption of the 2023 South Carolina Standard State Hazard Mitigation Plan 

Update 

 

1. Based on its vote Thursday, January 26, 2023, the Hazard Mitigation Interagency 

Coordinating Committee (ICC) has adopted the South Carolina Hazard Mitigation Plan 

2023 for the State of South Carolina under the requirements in 44 CFR §201 and in 

accordance with state Executive Order 99-60. 

2. The plan update was developed through a partnership with numerous state agencies 
and other organizations to identify ways to reduce loss of life and property damage due to 
natural disasters. 

3. As required by 44 CFR §13.11(d), the ICC will amend the plan to reflect new or revised 
federal regulations or statutes, or changes in state law, organization, policy, or state agency 
operation. The amendment can be added as an annex to the plan and later incorporated into 
the appropriate section(s) when the plan is formally updated as required by 44 CFR §201. 

 

 

 

 

 

  



South Carolina Hazard Mitigation Plan 2023 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 

 

  



South Carolina Hazard Mitigation Plan 2023 

 

 

 

 

Table of Contents 

Executive Summary ...........................................................................................................................................i 

State Risk Assessment Findings .......................................................................................i 

Mitigation Goals ................................................................................................................. iv 

Policy Background ..............................................................................................................v 

Interagency Coordination and Initiatives .................................................................. vi 

Conclusion .......................................................................................................................... vii  

List Of Figures ................................................................................................................................................... ix 

List of Tables ................................................................................................................................................... xiii  

Acronyms and Abbreviations ..................................................................................................................... xv 

I. Introduction .................................................................................................................................................... 1 

A. Hazard Mitigation Overview ........................................................................................... 1 

B. Purpose of the SHMP ......................................................................................................... 1 

C. Plan Adoption by the State .............................................................................................. 2 

D. Overview of Goals ............................................................................................................... 2 

E. Authorities ............................................................................................................................ 3 

F. Plan Update Requirement................................................................................................ 3 

G. Emergency Management Accreditation Program (EMAP) ................................... 4 

II. Planning Process ..................................................................................................................................... 5 

A. Overview of Hazard Mitigation Planning In South Carolina ................................. 5 

B. Development of the Plan .................................................................................................. 5 

C. Local Mitigation Plan Development and Coordination .......................................... 6 

D. State Mitigation Plan Development and Coordination ........................................... 7 

E. Plan and Program Integration ........................................................................................ 7 

F. Changes From the Last Plan ............................................................................................ 8 

III. State Profile .............................................................................................................................................. 9 

A. Geography and Environment.......................................................................................... 9 

B. Population and Housing ................................................................................................. 12 

State Characteristics ........................................................................................................ 12 

County Characteristics .................................................................................................... 13 

C. Employment and Industry ............................................................................................. 22 



South Carolina Hazard Mitigation Plan 2023 

 

 

D. Tourism ............................................................................................................................... 22 

E. Land Use .............................................................................................................................. 22 

F. Declared Disasters ........................................................................................................... 24 

G. Changes From the Last Plan .......................................................................................... 27 

IV. Hazard and Risk Analysis................................................................................................................... 29 

A. Tropical Cyclones ............................................................................................................. 31 

Formation ........................................................................................................................... 31 

Classification ...................................................................................................................... 31 

Location and Probability ................................................................................................ 32 

Tropical Cyclone History ................................................................................................ 34 

Vulnerability  ...................................................................................................................... 39 

Potential Impacts .............................................................................................................. 44 

Future Climate Considerations .................................................................................... 48 

B. Severe Thunderstorms ................................................................................................... 50 

Formation ........................................................................................................................... 50 

Classification ...................................................................................................................... 50 

Location and Probability ................................................................................................ 51 

Vulnerability  ...................................................................................................................... 53 

Impact  ................................................................................................................................. 54 

Historical and Notable Events ...................................................................................... 56 

Future Climate Conditions ............................................................................................. 58 

C. Tornadoes ........................................................................................................................... 59 

Formation ........................................................................................................................... 59 

Classification ...................................................................................................................... 60 

Location and Probability ................................................................................................ 60 

Historical and Notable Events ...................................................................................... 62 

Vulnerability  ...................................................................................................................... 65 

Impacts ................................................................................................................................ 67 

Future Climate Considerations .................................................................................... 68 

D. Hail ........................................................................................................................................ 69 

Formation ........................................................................................................................... 69 

Classification ...................................................................................................................... 70 

Location and Probability ................................................................................................ 70 

Vulnerability  ...................................................................................................................... 72 

Impacts ................................................................................................................................ 73 

Historical and Notable Events ...................................................................................... 74 

Future Climate Considerations .................................................................................... 77 

E. Lightning ............................................................................................................................. 78 

Formation ........................................................................................................................... 78 

Classification ...................................................................................................................... 78 

Location and Probability ................................................................................................ 79 



South Carolina Hazard Mitigation Plan 2023 

 

 

Vulnerability  ...................................................................................................................... 82 

Impacts ................................................................................................................................ 83 

Historical and Notable Events ...................................................................................... 85 

Future Climate Considerations .................................................................................... 86 

F. Wind ..................................................................................................................................... 87 

Formation ........................................................................................................................... 87 

Classification ...................................................................................................................... 87 

Location and Probability ................................................................................................ 88 

Vulnerability  ...................................................................................................................... 90 

Impacts ................................................................................................................................ 92 

Historical and Notable Events ...................................................................................... 92 

Future Climate Considerations .................................................................................... 95 

G. Winter Weather ................................................................................................................ 96 

Formation ........................................................................................................................... 96 

Classification ...................................................................................................................... 96 

Advisories ........................................................................................................................... 97 

Location and Probability ................................................................................................ 98 

Vulnerability  ................................................................................................................... 102 

Impacts ............................................................................................................................. 104 

Historical and Notable Events ................................................................................... 106 

Future Climate Conditions .......................................................................................... 109 

H. Drought ............................................................................................................................. 111 

Formation ........................................................................................................................ 111 

Classification ................................................................................................................... 113 

Location and Probability ............................................................................................. 114 

Vulnerability and Impact ............................................................................................ 121 

Drought Severity ............................................................................................................ 121 

Agriculture ....................................................................................................................... 124 

Water Resources ............................................................................................................ 125 

Historial and Notable Events ..................................................................................... 125 

Future Climate Considerations ................................................................................. 126 

I. Extreme Temperatures................................................................................................ 128 

Extreme Heat .................................................................................................................. 128 

Extreme Cold ................................................................................................................... 138 

Future Climate Conditions .......................................................................................... 143 

J. Flood .................................................................................................................................. 147 

Formation ........................................................................................................................ 147 

Classification ................................................................................................................... 147 

Tools 150 

Location and Probability ............................................................................................. 151 

Historical and Notable Events ................................................................................... 157 

Vulnerability  ................................................................................................................... 160 



South Carolina Hazard Mitigation Plan 2023 

 

 

Impacts ............................................................................................................................. 170 

Future Climate Conditions and Sea Level Rise ..................................................... 172 

K. Coastal Hazards .............................................................................................................. 174 

Classification ................................................................................................................... 174 

Location and Probability ............................................................................................. 175 

Vulnerabilty ..................................................................................................................... 179 

Impacts ............................................................................................................................. 182 

Sea Level Rise ................................................................................................................. 184 

L. Landslides and Mass Wasting .................................................................................... 185 

Formation ........................................................................................................................ 185 

Classification ................................................................................................................... 185 

Location and Probability ............................................................................................. 185 

Vulnerability  ................................................................................................................... 186 

Impacts ............................................................................................................................. 186 

Future Climate Considerations ................................................................................. 186 

M. Earthquake ...................................................................................................................... 188 

Formation ........................................................................................................................ 188 

Location and Probability ............................................................................................. 190 

Piedmont/Blue Ridge ................................................................................................... 197 

Earthquake History ....................................................................................................... 198 

Recent Activity (2018-2022) ..................................................................................... 201 

Vulnerability  ................................................................................................................... 201 

Potential Impacts ........................................................................................................... 202 

N. Wildfire  ............................................................................................................................. 210 

Formation ........................................................................................................................ 210 

Classification ................................................................................................................... 210 

Advisories ........................................................................................................................ 211 

Location and Probability ............................................................................................. 211 

Vulnerability  ................................................................................................................... 215 

Impacts ............................................................................................................................. 216 

Historical and Notable Events ................................................................................... 216 

Future Climate Considerations ................................................................................. 219 

O. Infectious Disease .......................................................................................................... 220 

Introduction  .................................................................................................................... 220 

Formation ........................................................................................................................ 220 

Classification ................................................................................................................... 220 

Location and Probability ............................................................................................. 221 

Vulnerability  ................................................................................................................... 223 

Impacts ............................................................................................................................. 224 

Historical and Notable Events ................................................................................... 225 

Future Climate Considerations ................................................................................. 227 

P. Hazardous Materials..................................................................................................... 228 



South Carolina Hazard Mitigation Plan 2023 

 

 

Location and Probability ............................................................................................. 228 

Vulnerability  ................................................................................................................... 232 

Impacts ............................................................................................................................. 233 

Historical and Notable Events ................................................................................... 236 

Recent Activity 2018-2022......................................................................................... 237 

Future Climate Considerations ................................................................................. 238 

Q. Nuclear Facilities ........................................................................................................... 239 

Impacts ............................................................................................................................. 240 

Historical and Notable Events ................................................................................... 240 

Future Climate Considerations ................................................................................. 240 

R. Terrorism and Mass Violence .................................................................................... 241 

Classification ................................................................................................................... 241 

Impact 242 

Historical and Notable Events ................................................................................... 242 

Future Climate Conditions .......................................................................................... 243 

V. Integration of Local Hazard Mitigation Plans ........................................................................... 245 

A. Status of Local Plans in South Carolina .................................................................. 245 

Overview of Hazards Addressed in Local Plans................................................... 249 

Overview of Findings from Local Risk Assessments .......................................... 256 

Additional Local Planning Capability ...................................................................... 256 

Data Limitations............................................................................................................. 256 

Changes From the Last Plan ....................................................................................... 257 

VI. State Capability Assessment .......................................................................................................... 258 

A. Plans, Programs, Policies, and Funding .................................................................. 258 

B. State Agency Programs ................................................................................................ 258 

C. Administrative Capability ........................................................................................... 274 

D. Technical Capability ..................................................................................................... 276 

E. Fiscal Capability ............................................................................................................. 278 

F. Legal Capability .............................................................................................................. 278 

G. Political Willpower  ....................................................................................................... 280 

H. State Hazard Management Capabilities.................................................................. 281 

VII. Local Capability Assessment .......................................................................................................... 282 

A. Planning ............................................................................................................................ 282 

B. Building Codes ................................................................................................................ 282 

C. Building Code Effectiveness Grading Schedule .................................................... 283 

D. Community Rating System (CRS) Participation .................................................. 283 

E. Contractor and Design Professional Licensing .................................................... 286 

F. Mutual Aid Agreements and Volunteer Services ................................................. 286 



South Carolina Hazard Mitigation Plan 2023 

 

 

Project Impact ................................................................................................................ 286 

StormReady® ................................................................................................................. 286 

TsunamiReadyΆ ............................................................................................................. 287 

G. Conclusion ....................................................................................................................... 288 

H. Changes from the Last Plan ........................................................................................ 288 

VIII. Mitigation Strategy ........................................................................................................................... 289 

A. Introduction  .................................................................................................................... 289 

B. Mitigation Goals, Objectives, and Activities .......................................................... 289 

Planning Approach ........................................................................................................ 290 

Mitigation Goals ............................................................................................................. 290 

C. Identification and Analysis of Mitigation Measures ........................................... 293 

D. Mitigation Techniques ................................................................................................. 293 

Prevention ....................................................................................................................... 293 

Property Protection ...................................................................................................... 293 

Natural Resource Protection ..................................................................................... 294 

Structural Projects ........................................................................................................ 294 

Emergency Services ...................................................................................................... 294 

Public Information and Awareness ......................................................................... 295 

Mitigation Action Plan ................................................................................................. 295 

E. Process To Evaluate and Prioritize Goals and Mitigation Actions ................. 296 

F. Post-Disaster Implementation .................................................................................. 298 

G. Monitoring Implementation of Mitigation Measures and Project Closeouts299 

 Project Management .................................................................................................... 299 

Technical Assistance and Project Monitoring ...................................................... 299 

Cost Overruns ................................................................................................................. 299 

Appeals ............................................................................................................................. 300 

Quarterly Reports .......................................................................................................... 300 

Project Closeout ............................................................................................................. 300 

Audit Requirements ...................................................................................................... 300 

General Compliance Assurance Statement ........................................................... 301 

H. Funding Sources for Mitigation Actions ................................................................. 301 

Hazard Mitigation Grant Program (HMGP) .......................................................... 301 

Building Resilient Infrastructure and Communities (BRIC)............................ 301 

Pre-Disaster Mitigation (PDM) ................................................................................. 301 

Flood Mitigation Assistance (FMA) ......................................................................... 301 

High Hazard Potential Dam (HHPD) ....................................................................... 302 

Community Development Block Grant - Mitigation (CDBG-Mit)  ................... 302 

I. Monitoring Progress of Mitigation Actions ........................................................... 302 

J. Changes From the Last Plan ....................................................................................... 303 

IX. Plan Maintenance .............................................................................................................................. 304 



South Carolina Hazard Mitigation Plan 2023 

 

 

A. Annual Reviews and Reports ..................................................................................... 304 

B. Post-Disaster Review of Mitigation Objectives, Measures, and Benefits ..... 305 

C. Five-Year Update Cycle ................................................................................................ 305 

D. Changes From Previous Plan ..................................................................................... 306 

References ..................................................................................................................................................... 307 

 

 

Appendices 

Appendix A ɀ High Hazard Potential Dams (HHPD) 

Appendix B ɀ Hazard Analysis Methodology 

Appendix C ɀ Mitigation Actions 

Appendix D ɀ Adoption Resolution  

Appendix E ɀ Plan Review Tool 

Appendix F ɀ SHMP Update Meeting Notes and Minutes 

Appendix G ɀ County Risk Scores 

Appendix H ɀ HAZUS Results 

Appendix I ɀ SC Watersheds and Floodplains 
  



South Carolina Hazard Mitigation Plan 2023 

 

 

 

 

 

 

 

 

 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 



South Carolina Hazard Mitigation Plan 2023 

 

 
i 

Executive Summary  

The State of South Carolina is vulnerable to the full range of natural and human-caused 
hazards. With this State Hazard Mitigation Plan (SHMP) update, the state seeks to better 
understand potential hazards and their impacts and identify cost-effective means to reduce 
future risk and harm.  

Given the increasing frequency and in some cases increasing intensity of significant hazard 
events, South Carolina has made it a priority to develop, establish, and implement a SHMP 
that assesses risk and identifies mitigation priorities and actions that will aid in reducing 
destruction from hazard occurrences. This 2023 SHMP update includes consideration of 
social vulnerability factors and climate changes projections to support development of 
mitigation strategies that benefit the whole community and incorporate the realities of 
changing climate patterns.  

4ÈÉÓ ÐÌÁÎ ÏÕÔÌÉÎÅÓ ÔÈÅ ÓÔÁÔÅȭÓ ÓÔÒÁÔÅÇÙ ÆÏÒ ÁÌÌ ÎÁÔÕÒÁÌ ÈÁÚÁÒÄ ÍÉÔÉÇÁÔÉÏÎ ÇÏÁÌÓȟ ÁÃÔÉÏÎÓȟ ÁÎÄ 
initiatives.  The South Carolina SHMP is the result of a systematic evaluation of the nature and 
extent of vulnerability to the impacts of hazards and includes actions needed to minimize 
future vulnerability to those hazards.  It sets forth policies, procedures, and coordination 
approaches used to establish and implement hazard mitigation activities within the state.  
Effective use and implementation of this plan is crucial to the hazard mitigation program and 
ÔÈÅ ÓÔÁÔÅȭÓ ÅÆÆÏÒÔÓ ÔÏ ÒÅÄÕÃÅ ÏÒ ÅÌÉÍÉÎÁÔÅ ÒÉÓË ÆÒÏÍ ÆÕÔÕÒÅ ÈÁÚÁÒÄ ÏÃÃÕÒÒÅÎÃÅÓȢ 4ÈÉÓ 3(-0ȟ 
adopted in January 2023, incorporates updates associated with implementation of hazard 
mitigation programs, including the applicable sections of the Disaster Mitigation Act of 2000 
$-!ς+  ÁÎÄ &%-! ÈÁÚÁÒÄ ÍÉÔÉÇÁÔÉÏÎ ÐÌÁÎÎÉÎÇ ÇÕÉÄÁÎÃÅȢ 4ÈÅ ÓÔÁÔÅȭÓ ÈÁÚÁÒÄ ÍÉÔÉÇÁÔÉÏÎ 

program includes more than 20 state agencies, each of which contributes capabilities and 
expertise from its areas of responsibility. Overall administration of the hazard mitigation 
planning program is the responsibility of the South Carolina State Emergency Management 
Division (SCEMD).  

State Risk Assessment Findings 

The State of South Carolina is vulnerable to a full range of natural and human-caused hazards. 
The state has at least some level of risk to all hazards other than direct effects of volcanic 
eruption. The following hazards with potential to impact people and property in South 
Carolina are addressed in this document: 

¶ Tropical Cyclones 
¶ Severe Thunderstorms 
¶ Tornado 
¶ Hail 
¶ Lightning 
¶ Wind 
¶ Winter Weather 
¶ Drought 
¶ Extreme Temperatures 
¶ Flood 



South Carolina Hazard Mitigation Plan 2023 

 

 
ii  

¶ Coastal Hazard 
¶ Landslides and Mass Wasting 
¶ Earthquakes 
¶ Wild Fire 
¶ Infectious Disease  
¶ Hazardous Materials 
¶ Nuclear Facilities 
¶ Terrorism and Mass Violence  

Other state-level plans and procedures address these and possibly subsets of these hazard 
types. As described in detail in Section IV, Hazard Risk Analysis, hazards vary in probability 
or likelihood of occurrence as well as in the impacts and consequences they cause. Hazards 
are addressed thematically:    

¶ Meteorological 
¶ Hydrological 
¶ Seismic/geological 
¶ Wildfire  
¶ Infectious disease 
¶ Hazardous material 
¶ Radiological 
¶ Mass  violence 

Hazards can impact different regions of the state, vary in severity and scope, and cause 
different types of social, economic, and infrastructure damage. Wildfire is the most frequently 
occurring hazard in the state, with 65,787 total events from 1997 to 2022 and an average of 
2,631.5 events annually. Tsunami events are considered the least likely hazard based on 
historical occurrences. Annually, the state experiences the greatest losses from winter 
weather, flooding, drought, tornado, and severe storms. Although they occur infrequently, 
hurricanes/tropical storms and earthquakes have the greatest potential for disaster damage 
in South Carolina.  A significant earthquake or major hurricane could cost more than $20 
billion in losses, take countless lives, and require years of recovery.    

Notable additions in the hazard analysis for this SHMP include a swarm of earthquakes in 
Kershaw County during 2021-2022 and recent declared disasters (Hurricane Dorian, early 
February 2020 severe storms; COVID-19 pandemic; April 2020 tornado outbreak; Hurricane 
Ian). Climate change-related issues, including challenges in estimating future hazard 
occurrences based on climate change projections, are noted in applicable hazard narratives.  

Figure 1 below, as compiled for the South Carolina Emergency Operations Plan (SCEOP), 
compares hazard probability (likelihood) and consequence (potential losses). Hazard events 
such as hurricanes and earthquakes can have extreme consequences, but they do not happen 
as frequently as extreme heat, severe storms, wildfires, lightning, and hail.  Hazards that occur 
regularly and have the potential to cause a great amount of damage are the hazards for which 
the State spends the most time planning and preparing.  The top right quadrant of the figure 
depicts those high-probability and high-consequence hazards.  The hazards in the top left 
quadrant are also of great importance.  These hazards have a high consequence but low 
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probability of occurrence. The bottom two quadrants depict hazards that have a low 
consequence but range in likelihood of occurrence. Therefore, these hazards are not 
considered as a high in risk.  

 

Figure 1: Hazard Probability and Consequence Matrix 

Hazards displayed in Figure 1 that are not explicitly addressed in the hazard and risk analysis 
section of this plan are listed below with discussion of applicability of hazard analysis to 
them. Incident types may be companion or secondary effects of natural or human-caused 
hazards or occurrences for which the state has determined the need to prepare but not 
necessarily invest in the type of mitigation measures contemplated in this plan, which is the 
basis for those hazards being addressed in the SC Emergency Operations Plan (SCEOP) but 
not identified for mitigation measures in the SHMP. Information  and analysis in the SHMP 
should still be considered relevant in reducing impacts of those incident types where 
applicable.   

Incident Type Not Fully 
Addressed in SHMP Hazard 

Analysis 
Considerations and Relevant SHMP Content 

Active Shooter/Hostile 
Action  

An incident type noted in the terrorism and mass violence 
subsection in Section IV; prevention, protection, and 
preparedness activities are most relevant and is not a 
hazard for which mitigation of the type described in this 
plan will be relevant. 
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Cyber Attack  A tactic noted in terrorism and mass violence subsection of 
Section IV. Is a specific technical area of prevention and 
preparedness addressed in other plans. 
 

Long-Term Power Outage A potential secondary effect of multiple hazard types 
addressed through preparedness activities and 
infrastructure protection programs of utility operators. 
 

Radiological Release A hazard that can be accidental or intentional, mitigation 
and protection for which is addressed through the nuclear 
release, hazardous materials, and terrorism and mass 
violence subsections in Section IV.   
 

Repatriation A social and humanitarian need and effort to be planned 
for but is not a hazard for which mitigation of the type 
described in this plan will be relevant.  
 

Tsunami Addressed nominally in coastal hazards and earthquake 
subsections in Section IV. Low probability leads the state 
to address through structural resilience and preparedness 
for other coastal hazards and public information and 
warning capabilities. 

Looking at averages, Charleston County is the most hazardous county in the state.  The county 
is vulnerable to all hazards and is located adjacent to the largest earthquake hazard on the 
East Coast.   Richland, Lexington, Greenville, and Orangeburg counties round out the top five 
most hazardous counties.  These five counties each have hazard risk scores of higher than 
5.90 and are susceptible to at least 12 of the 13 hazards used to calculate risk scores by 
county.  McCormick County is the least hazardous county in South Carolina, along with 
Bamberg, Hampton, Barnwell, and Edgefield counties. Relative distance from the coast and 
the winter weather-prone areas makes them less vulnerable to the effects of natural hazards. 

South Carolina has developed hazard-specific disaster plans that address how the state 
coordinates to protect the life and safety of residents and respond to hazard incidents, ensure 
continued delivery of critical and essential functions and services, and reduce loss and 
damage to facilities and infrastructure system. Hazard-specific and functional plans work in 
concert with the SCEOP. The SCEOP base plan establishes a framework for an effective system 
of comprehensive emergency management for addressing the various types of emergencies 
that are likely to occur, from local emergencies with minor impact to major or catastrophic 
disasters.  

Mitigation Goals  

Based on the findings of the risk assessment and current state and federal policy priorities, 
mitigation goals for the SHMP update were revised to emphasize socially vulnerable 
communities, coordination of mitigation efforts, and climate change considerations. A goal 
was added to encourage multi-jurisdictional or regional mitigation initiatives. These goals 
guide day-to-day operations of mitigation programs and the long-term approach taken by the 
state to reduce the impacts of hazards.  Goals represent broad statements that are achieved 
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through the implementation of specific, action-oriented policies or projects.  Goals and 
objectives provide the framework for achieving the intent of SHMP. Objectives are outlined 
in Section VII, 2, B.  

Goal 1: Implement policies and projects designed to reduce or eliminate the impacts of 
hazards on people and property. 

Goal 2: Obtain resources necessary to reduce the impact of hazards on people and property. 

Goal 3: Enhance training, education, and outreach efforts focusing on the effects of hazards, 
importance of mitigation, and ways to increase resilience. 

Goal 4: Collect and utilize data, including studies and analyses, to improve policymaking to 
support hazard resilience and identify appropriate mitigation projects. 

Goal 5: Improve interagency coordination and planning to reduce the impact of hazards on 
people and property. 

Goal 6:  Enhance policies and compliance to reduce risk and damage, incorporating current 
trends and projections regarding population growth and climate change. 

Goal 7: Maximize use of natural resource protection measures and nature-based solutions as 
cost-effective means to reduce the impacts of hazards on people, property, and infrastructure. 

Goal 8:  Pursue and prioritize mitigation actions that include and benefit multiple 
stakeholders and geographic areas to achieve broad, comprehensive results and leverage 
available resources. 

Policy Background  
The Disaster Mitigation Act of 2000 (DMA2K) amended the Robert T. Stafford Disaster Relief 
and Emergency Assistance Act (Public Law 93-288) of 1988 to establish a national disaster 
hazard mitigation program designed to: 

(1) reduce the loss of life and property, human suffering, economic disruption, and 
disaster assistance costs resulting from natural disasters; and 

(2) provide a source of pre-disaster hazard mitigation funding that will assist States 
and local governments (including Native American) in implementing effective hazard 
mitigation measures that are designed to ensure the continued functionality of critical 
services and facilities after a natural disaster 

DMA2K also established a mandate for states and local communities to have an approved 
hazard mitigation plan to be eligible to receive pre- and post-disaster hazard mitigation 
funding. 

In 1999, South Carolina Governor Jim Hodges signed Executive Order 99-60 establishing the 
SouÔÈ #ÁÒÏÌÉÎÁ (ÁÚÁÒÄ -ÉÔÉÇÁÔÉÏÎ )ÎÔÅÒÁÇÅÎÃÙ #ÏÏÒÄÉÎÁÔÉÎÇ #ÏÍÍÉÔÔÅÅ )## Ȣ 4ÈÅ )##ȭÓ 
ÐÕÒÐÏÓÅ ÉÓ ÔÏ ÁÓÓÉÓÔ ÔÈÅ 'ÏÖÅÒÎÏÒȭÓ /ÆÆÉÃÅ ÁÎÄ ÔÈÅ 'ÅÎÅÒÁÌ !ÓÓÅÍÂÌÙ ÉÎ ÉÄÅÎÔÉÆÙÉÎÇ ÔÈÅ ÈÁÚÁÒÄ 
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mitigation issues and opportunities facing the state for the purpose of developing 
comprehensive hazard mitigation strategies, policies, and reports on hazard mitigation 
issues, ensuring state agencies and local governments collaborate, develop, and execute 
sustainable hazard mitigation actions, and coordinate and support agency efforts in obtaining 
and administering federal and other mitigation grants to reduce the risks posed by all hazards 
to the State of South Carolina.  In support of these policies, South Carolina has updated the 
SHMP to continue to meet federal guidelines for mitigation planning, risk assessment, and 
ÇÒÁÎÔ ÐÒÏÇÒÁÍ ÍÁÎÁÇÅÍÅÎÔ ÁÎÄ ÔÏ ÓÕÐÐÏÒÔ ÔÈÅ ÓÔÁÔÅȭÓ ÏÎÇÏÉÎÇ ÒÉÓË ÒÅÄÕÃÔÉÏÎ ÅÆÆÏÒÔÓȢ 

Interagency Coordination and Initiatives  
The state ICC is composed of five state agencies: South Carolina Emergency Management 
Division (SCEMD), Department of Insurance (SCDOI), Department of Natural Resources 
3#$.2 ȟ 3ÏÕÔÈ #ÁÒÏÌÉÎÁ 'ÏÖÅÒÎÏÒȭÓ /ÆÆÉÃÅȟ ÁÎÄ $ÅÐÁÒÔÍÅÎÔ ÏÆ (ÅÁÌÔÈ ÁÎÄ %ÎÖÉÒÏÎÍÅÎÔÁÌ 

Control (SCDHEC). As of 2022, the South Carolina Office of Resilience (SCOR) serves as a 
GoveÒÎÏÒȭÓ /ÆÆÉÃÅ ÒÅÐÒÅÓÅÎÔÁÔÉÖÅ ÏÎ ÔÈÅ )##Ȣ 4ÈÅÓÅ ÁÇÅÎÃÉÅÓ ÍÅÅÔ ÐÅÒÉÏÄÉÃÁÌÌÙ ÔÏ ÄÉÓÃÕÓÓ ÔÈÅ 
state of mitigation in South Carolina, approve updates to the SHMP, identify and amend 
priorities and goals, and prioritize mitigation funding and actions pre- and post- disaster. 
Each agency participates in mitigation initiatives throughout the state to serve and protect 
the life and property of South Carolina residents. The ICC determines funding priorities for 
hazard mitigation grant funding, including from declared disasters since the last SHMP 
update: Hurricane Florence (DR-4394), Hurricane Dorian (DR-4464), February 2020 severe 
storms (DR-4479), COVID-19 (DR-4492), April 2020 tornadoes (DR-4542), and Hurricane 
Ian (DR-4677). 

SCEMD is responsible for the application, award, grant management, and closeout of three 
mitigation grant programs: the Pre-Disaster Mitigation (PDM) grant program, Building 
Resilient Infrastructure in Communities grant program, and the Hazard Mitigation Grant 
Program (HMGP).  All three grants offer federal mitigation assistance through the Federal 
Emergency Management Agency (FEMA) to conduct mitigation planning and hazard 
mitigation projects.  SCEMD also is the lead agency on all-hazard risk assessment, mitigation 
planning at the state and local level, and post-disaster mitigation activities. 

SCDOI is responsible for implementing mandates established in the Omnibus Coastal 
Property Insurance Reform Act of 2007. It established the nationally recognized SC Safe 
Home mitigation grant program to retrofit coastal homes and assist in lowering coastal 
property insurance cost for homeowners. 

SCDNR is responsible for applications, award, grants management, and closeout of the Flood 
Mitigation Assistance (FMA) grant program. This annual grant program offers federal 
mitigation assistance through FEMA to update the flood mitigation portion of hazard 
mitigation plans and projects to protect against flooding.  SCDNR is also the lead agency on 
the update and maintenance of statewide Digital Flood Insurance Rate Maps and related flood 
mapping and modeling activities. 

SCDHEC conducts mitigation planning and activities by ensuring that facilities, business, and 
water and air quality businesses and agencies meet minimum environmental and public 
health standards established in regulations. Dam infrastructure is monitored by SCDHEC 
staff, and dam safety is an area of mitigation concern. The agency implements surveillance 
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measures to monitor, advise, and protect the public and healthcare providers in the case of 
disease outbreaks or bioterrorism.  

The SCDHEC Office of Ocean and Coastal Resource Management (OCRM), established by the 
SC Coastal Zone Management Act (1977), manages programs for the protection and 
ÅÎÈÁÎÃÅÍÅÎÔ ÏÆ ÔÈÅ 3ÔÁÔÅȭÓ ÃÏÁÓÔÁÌ ÒÅÓÏÕÒÃÅÓȟ including efforts to mitigate the impacts of 
hazards. OCRM promotes disaster mitigation through critical area permitting, local beach 
management plans, and renourishment funding assistance. 

SCOR is responsible for applications, award, grants management, and closeout of Housing and 
Urban Development Community Block Grant Mitigation (CDBG-Mit) grant projects. SCOR also 
ÍÁÎÁÇÅÓ ÔÈÅ ÓÔÁÔÅȭÓ $ÉÓÁÓÔÅÒ 2ÅÌÉÅÆ ÁÎÄ 2ÅÓÉÌÉÅÎÃÅ 2ÅÓÅÒÖÅ &ÕÎÄ and based on requirements 
in a 2020 state statute, is responsible for development of a Statewide Resilience Plan.   

State-level agencies, programs, and capabilities that support hazard mitigation are outlined 
in Section VI State Capability Assessment.  

Conclusion 

The ICC has reviewed and updated this 2023 SHMP and recommends it to gÕÉÄÅ ÔÈÅ ÓÔÁÔÅȭÓ 
considerable hazard mitigation efforts for the next five years. The SHMP includes updated 
hazard and risk analysis, mitigation priorities, and mitigation actions. The finished product is 
a comprehensive document based on scientific analysis and professional expertise in the 
fields of emergency management, hazards, code enforcement, and infrastructure protection.  
The risk assessment illustrates that South Carolina is at risk to numerous natural and human-
caused hazards (accidental and intentional).  The SHMP provides a foundation for 
comprehensive understanding of hazards and risk and for implementing mitigation actions 
as a sustainable and cost-efficient means of reducing future losses.  

An important concept throughout the plan is collaboration.  The State of South Carolina 
believes that mitigation is most successful in a collaborative environment where goals and 
resources are shared, local initiatives are prioritized, and benefits are felt statewide.  Each 
state agency has shown its dedication to mitigation throughout participation in the ICC 
and/or the state hazard mitigation program. 

This SHMP is designed to guide the state in fulfilling a state hazard mitigation mission and is 
structured to serve as a basis for ongoing as well as post-disaster hazard mitigation efforts. 
As required by 44 CFR §201.4(d), this plan will be submitted to FEMA for review and 
approval in 2023, and annual and five-year review processes described in Section IX will 
proceed. 
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I. Introduction  

A. Hazard Mitigation  Overview  
Natural hazards including floods, hurricanes, earthquakes, and severe storms are an inevitable part 
of life on planet Earth and create risks to human health and safety, property, and infrastructure 
systems. Human-caused hazards such as hazardous material releases and explosions can cause 
significant harm and property damage. This plan assumes that while humans cannot prevent all 
hazards from occurring, people and their systems can minimize the impacts of hazards through 
thoughtful and comprehensive mitigation planning and actions.   

Hazard mitigation involves the use of measures designed to reduce the impact of hazards on 
individuals and infrastructure. Mitigation measures can include both structural and non-structural 
techniques to reduce risk and damage to existing and future development. The most effective 
mitigation measures are implemented before a hazard event and at the local level, where decisions 
on the regulation and control of development are ultimately made and where impacts are most 
significantly felt. Information on hazard probability, vulnerability, and impacts throughout the State 
of South Carolina are included in Section IV, Hazard and Risk Analysis. 

The SHMP is the result of a systematic evaluation of the probability and severity of hazards that can 
affect the state, the vulnerability of people and infrastructure to those hazards, and potential hazard 
impacts. 4ÈÅ ÐÌÁÎ ÉÎÃÌÕÄÅÓ ÔÈÅ ÓÔÁÔÅȭÓ mitigation strategy and actions needed to minimize future 
hazard vulnerability. It identifies policies, approaches, and practices to establish and implement 
hazard mitigation activities within the state. Effective and consistent implementation of this plan is 
ÃÒÕÃÉÁÌ ÔÏ ÔÈÅ ÈÁÚÁÒÄ ÍÉÔÉÇÁÔÉÏÎ ÐÒÏÇÒÁÍ ÁÎÄ ÔÈÅ ÓÔÁÔÅȭÓ ÅÆÆÏÒÔÓ ÔÏ ÒÅÄÕÃÅ ÏÒ ÅÌÉÍÉÎÁÔÅ ÒÉÓË ÁÓÓÏÃÉÁÔÅÄ 
with future hazard occurrences. All agencies of state government are partners in development of the 
SHMP, and multiple agencies have roles in conducting hazard mitigation activities. Administration 
and maintenance of the hazard mitigation plan is the responsibility of the South Carolina Emergency 
Management Division (SCEMD). Information on hazard mitigation roles and capabilities of state 
agencies is presented in Section VI, State Capability Assessment.   

B. Purpose of the SHMP 
The South Carolina SHMP guideÓ ÔÈÅ ÓÔÁÔÅȭÓ ÅÆÆÏÒÔÓ to reduce the effects of hazards by engaging 
stakeholders, identifying, ÁÎÄ ÁÎÁÌÙÚÉÎÇ ÔÈÅ ÓÔÁÔÅȭÓ ÈÁÚÁÒÄÓ ÁÎÄ ÖÕÌÎÅÒÁÂÉÌÉÔÉÅÓȟ ÄÅÖÅÌÏÐÉÎÇ Á 
comprehensive long-term strategy, and outlining a process by which to implement the strategy using 
available and potential resources.  

The SHMP sets forth a unified statewide vision for mitigation to protect the residents and property 
of South Carolina. The mitigation strategy emphasizes the use of broad policy goals to assist South 
Carolina in becoming less vulnerable to damage from potential hazards while improving the 
economic, social, and environmental health of the state. The SHMP also fulfills the state hazard 
mitigation plan requirement of the Disaster Mitigation Act of 2000 (DMA2K).  

The following concepts describe the stÁÔÅȭÓ hazard mitigation mission: 

¶ Protect life, safety and property by reducing the potential for future injury,  damage, 
and economic loss that result from hazards; 

¶ Reduce the needs, expense, and time involved to respond to and recover from hazard 
events;  
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¶ Enhance the capability of counties and municipalities to address identified hazards by 
providing technical support and training; 

¶ Establish an effective forum for state agencies and statewide organizations to discuss 
and coordinate existing and future plans, programs, data, rules and regulations and 
expertise addressing hazard-related issues; 

¶ Increase the effectiveness and efficiency of hazard mitigation programs and projects 
sponsored, financed, or managed by state agencies/statewide organizations;  

¶ Meet the requirements established by the Disaster Mitigation Act of 2000 and so 
qualify to receive federal hazard mitigation funding under Unified Hazard Mitigation 
Assistance, which includes: disaster-based Hazard Mitigation Grant Program (HMGP) 
and annual Flood Mitigation Assistance (FMA) , High Hazard Potential Dams Grant 
Program (HHPD), and Building Resilient Infrastructures and Communities (BRIC) 
programs.  

¶ $ÅÍÏÎÓÔÒÁÔÅ ÔÈÅ ÓÔÁÔÅȭÓ ÃÏÍÍÉÔÍÅÎÔ ÔÏ ÓÔÁÔÅ ÁÎÄ ÌÏÃÁÌ ÈÁÚÁÒÄ mitigation planning. 

4ÈÉÓ 3(-0 ÕÐÄÁÔÅ ÉÓ ÐÁÒÔ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ work to achieve enhanced plan status. Because of recent 
hazard events and policy evolution, this SHMP incorporates significant additional information and 
analysis regarding hazards, socioeconomic factors, and the challenges presented by climate change 
in understanding future hazard frequency and severity. This plan is accompanied by efforts to 
strengthen and expand capabilities for supporting and implementing hazard mitigation. If achieved, 
enhanced status will provide South Carolina an increased percentage of post-disaster funding under 
the HMGP program; this would mean additional post-disaster mitigation grant funds would be 
available to support hazard mitigation and resilience-building efforts in South Carolina. 

C. Plan Adoption by the State 
The State will adopt the 2023 SHMP update after it is reviewed by FEMA and issued approval pending 
adoption (APA) status. An adoption resolution is included in Appendix E. 

D. Overview of Goals 
The following goals have been identified by the South Carolina ICC to provide the framework for the 
ÓÔÁÔÅȭÓ ÍÉÔÉÇÁÔÉÏÎ ÓÔÒÁÔÅÇÙ ÁÎÄ ÍÉÔÉÇÁÔÉÏÎ ÆÕÎÄÉÎÇ ÐÒÉÏÒÉÔÉÅÓȢ #ÒÅÁÔÅÄ ÂÙ Á ÇÏÖÅÒÎÏÒȭÓ ÅØÅÃÕÔÉÖÅ ÏÒÄÅÒȟ 
the ICC includes representatives of multiple state agencies and provides input on mitigation goals 
and funding priorities. Mitigation approaches, priorities, and actions identified in this SHMP will align 
with these goals. 

¶ Goal 1: Implement policies and projects designed to reduce or eliminate the impacts of 
hazards on people and property. 

¶ Goal 2: Obtain resources necessary to reduce the impact of hazards on people and 
property. 

¶ Goal 3: Enhance training, education, and outreach efforts focusing on the effects of 
hazards, importance of mitigation, and ways to increase resilience. 

¶ Goal 4: Collect and utilize data, including studies and analyses, to improve policymaking 
to support hazard resilience and identify appropriate mitigation projects. 

¶ Goal 5: Improve interagency coordination and planning to reduce the impact of hazards 
on people and property. 

¶ Goal 6:  Enhance policies and compliance to reduce risk and damage. This includes 
incorporating current trends and projections regarding population growth and climate 
change in correlation to low-income/vulnerable communities. 
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¶ Goal 7: Maximize use of natural resource protection measures and nature-based 
solutions as cost-effective means to reduce the impacts of hazards on people, property, 
and infrastructure. 

¶ Goal 8: Pursue and prioritize mitigation actions that include and benefit multiple 
stakeholders and geographic areas to achieve broad, comprehensive results and 
leverage available resources to all parties.   

These goals will be used and addressed in more depth in Section IX, Mitigation Strategy. 

E. Authorities  
This plan will be adopted by the State of South Carolina under the authority and powers granted in 
General Statutes. The following federal and state authorities guide the plan: 

¶ Disaster Recovery Reform Act (DRRA) of 2018. 
¶ Executive Order No. 99-11 of the Governor of South Carolina. 
¶ Regulation 58-1, Local Government Management Standards, South Carolina Code of 

Regulations. 
¶ Regulation 58-101, State Government Management Standards, South Carolina Code of 

Regulations. 
¶ South Carolina Coastal Zone Management Act, as amended. 
¶ South Carolina Code of Laws Ann., 25-1-420 through 25-1-460. 
¶ South Carolina Disaster Relief and Resilience Act, S.C. Code Annotated, Sections 48-62-

10, et al. 
¶ Title 6, Chapter 9 of South Carolina Code of Laws, as amended. 
¶ Biggert-Waters Flood Insurance Reform Act of 2012. 
¶ Housing and Community Development Act of 1974, as amended, and the US Department 
ÏÆ (ÏÕÓÉÎÇ ÁÎÄ 5ÒÂÁÎ $ÅÖÅÌÏÐÍÅÎÔȭÓ #ÏÎÓÏÌÉÄÁÔÅÄ 0ÌÁÎ ÒÅÇÕÌÁÔÉÏÎÓ ÉÎ 4ÉÔÌÅ ςτȟ ÐÁÒÔÓ ωρ 
and 570 of the Code of Federal Regulations. 

¶ Infrastructure Investment and Jobs Act of 2021. 
¶ Presidential Executive Order 11988. Floodplain Management. 
¶ Presidential Executive Order 13690. Federal Flood Risk Management Standard and a 

Process for Further Soliciting and Considering Stakeholder Input. 
¶ Robert T. Stafford Disaster Relief and Emergency Assistance Act (Public Law 93-288) as 

amended by the Disaster Mitigation Act of 2000 (Public Law 106-390 ɀ October 30, 
2000). 

¶ Safeguarding Tomorrow Through Ongoing Risk Mitigation (STORM) Act of 2021. 
¶ Title 44 of the Code of Federal Regulations. 

F. Plan Update Requirement  
As with other emergency plans maintained by the state, the SHMP is reviewed and updated regularly 
to align with changes in hazard risk, population and development, and regulation and policy. Based 
on DMA2K, states and local governments are required to develop and adopt a hazard mitigation plan 
to be eligible for Stafford Act mitigation grant funding. Each plan must be updated every five years. 
This plan is an update of the SHMP approved and adopted in 2018. It includes substantial revisions 
and new data regarding hazard and risk analysis, mitigation actions, climate change, and 
identification of vulnerable populations.  
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This plan is designed to meet the requirements of DMA2K while providing the state of South Carolina 
a comprehensive strategy for hazard mitigation. The state will continue to comply with the Stafford 
Act, DMA2K, and applicable federal statutes and regulations in effect during the periods for which it 
receives grant funding in compliance with 44 CFR §201.4. 

G. Emergency Management Accreditation Program ( EMAP) 
The Emergency Management Accreditation Program (EMAP) is the voluntary assessment and 
accreditation process for state and local government emergency management programs. 
Accreditation is based on compliance with the national Emergency Management Standard.  

South Carolina has maintained EMAP accreditation since October 2008 and last completed its full 
accreditation process in 2018. The state has submitted required annual review responses, and all 
elements of ÔÈÅ ÓÔÁÔÅȭÓ ÅÍÅÒÇÅÎÃÙ ÍÁÎÁÇÅÍÅÎÔ ÐÒÏÇÒÁÍ ÁÒÅ ÒÅÇÕÌÁÒÌÙ ÒÅÖÉÅ×ÅÄ ÁÎÄ ÍÁÉÎÔÁÉÎÅÄ ÔÏ 
meet EMAP standards. The state is expected to participate in the reaccreditation process in 2023.  

The SHMP and related documentation address standards that apply to hazard identification, risk 
assessment, and hazard mitigation planning activities (EMAP Standard 4.1: Hazard Identification, 
Risk Assessment and Consequence Analysis and 4.2 Hazard Mitigation). Notations are included 
throughout the SHMP to reference relevant EMAP standards.  
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II.  Planning Process 

A. Overview of Hazard Mitigation Planning In South Carolina  
Mitigation planning is a critical component for a successful emergency management program. A 
ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÍÉÔÉÇÁÔÉÏÎ ÐÌÁÎ ÆÏÒÍÓ ÔÈÅ ÆÏÕÎÄÁÔÉÏÎ ÆÏÒ Á ÊÕÒÉÓÄÉÃÔÉÏÎȭÓ ÌÏÎÇ-term strategy to break 
the repetitive cycle of disaster damage, injuries, and loss of life.  A core assumption of hazard 
mitigation is that pre-disaster investment can significantly reduce the demand for post-disaster 
assistance. Adoption of mitigation actions enables residents, businesses, and industries to more 
quickly recover from a hazard occurrence, which supports economic recovery with less disruption. 
Mitigation planning is an integral step to becoming more resilient and capable of returning to a steady 
state after a hazard event. 

The benefits of mitigation planning extend beyond reducing hazard vulnerability.  Measures such as 
the acquisition or regulation of land in known hazard areas can help achieve multiple community 
goals, such as preserving open space, maintaining environmental health, and enhancing recreational 
opportunities. Mitigation planning creates a framework for risk-based decision making that will 
continue to protect infrastructure and populations and prevent future generations and development 
from being significantly impacted by hazards.   

B. Development  of the Plan  
This plan identifies natural and human-caused hazards and considers ways to reduce South 
#ÁÒÏÌÉÎÁȭÓ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÔÏ ÔÈÅÍȢ )Ô ÁÓÓÕÍÅÓ that multiple approaches to preserve life and property, 
including mitigation , floodplain management, infrastructure protection, and emergency 
preparedness, will be used.  Both short- and long-term hazard mitigation measures are identified to 
help state and local agencies strategically allocate resources to reduce risk and thereby improve the 
public health, safety, and welfare of the people of South Carolina. 

This plan incorporates mitigation experience and the results of mitigation efforts and projects from 
South Carolina and other states.  It takes advantage of collective knowledge and expertise of state, 
federal, and local staff and officials as well as representatives from the private sector and is one of 
many planning components designed to work together to protect, inform, and empower the residents 
of South Carolina.   

The hazard mitigation planning process includes gathering information, documenting, and drafting 
the following elements: 

¶ Planning Process 
¶ State Capability Assessment 
¶ State Profile 
¶ Risk Assessment 
¶ Mitigation Strategy 
¶ Plan Maintenance  

This plan update began after the 2018 plan was adopted by ICC and later approved by FEMA on 
October 1, 2018.  The SHMP Steering Committee was formed to include partner agencies in relevant 
areas such as resilience planning, climatology, and infrastructure safety. The Steering Committee met 
each quarter beginning in 2021 to discuss the schedule for the update, revisions to the previous plan, 
new mitigation initiatives for inclusion in the update, and modifications to mitigation goals and 
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strategies. Input was sought from more than 20 state agencies and state-level organizations in the 
form of updates to previous mitigation actions and/or capability statements or providing subject 
matter expertise on topics of discussion. Relevant meeting minutes and agendas can be found in 
Appendix F.  

While all sections of the plan were updated to reflect current mitigation strategies and planning 
priorities, special attention was focused on updating the risk analysis, better defining the role of 
climate change in understanding hazard probability, severity, and impacts, and integrating lessons 
from hazard events that occurred during the update cycle. To document changes, a subsection is 
included in each section of the plan that summarizes the information revised or updated.   

C. Local Mitigation Plan Development and Coordination  
Since the enactment of DMA2K, each South Carolina County has developed a FEMA-approved Local 
Hazard Mitigation Plan (LHMP). The hazard identification, risk analyses, and vulnerability 
assessments in LHMPs provide estimates of potential property losses and societal impacts on a 
county-by-county basis throughout the state. Some counties cooperate to develop regional HMPs 
rather than individual county plans. Based on the information in the assessments in LHMPs, counties 
identify hazard mitigation measures and provide an action plan for implementation. Key elements 
and priorities of LHMPs in South Carolina have been considered in the SHMP update process.  

In accordance with federal regulations, an LHMP must be reviewed and updated every five years for 
the jurisdiction to be eligible for pre- and post-disaster federal mitigation funding.  The state provides 
technical assistance and guidance to local governments throughout to the plan update process and 
prior to submittal to FEMA.  Upon approval by FEMA, the plan must be adopted by each participating 
jurisdiction within the county. A governing body choosing not to adopt the plan will be ineligible to 
apply directly for federal Hazard Mitigation Assistance (HMA) funding. If it desires to reinstate 
eligibility  after one year, the jurisdiction will be required to make amendments to its components of 
the plan to address its gap in participation.   

All 46 counties in South Carolina have developed a multi-hazard LHMP. Several independent 
institutions, including colleges, universities, and local municipalities, have chosen to develop their 
own hazard mitigation plans where it is determined this would provide a benefit to their respective 
community. Each of these plans are at different stages in the update and renewal process at any point 
in time, depending upon when the initial LHMP was approved. Status of local HMPs is monitored and 
supported by SCEMD mitigation planning staff on an ongoing basis.  

Local plans being updated are sent to SCEMD for initial review from two to six months before the 
expiration date. The initial review period may take as long as 30 days with another two months 
allotted for revisions and secondary review by the state. Upon concurrence of the state and the local 
government, the plan is sent to FEMA for review. During disaster activations or other periods of 
emergency response, this timeline may be extended, at which point the revised timeline for review 
and approval will be coordinated among the local jurisdiction, SCEMD, and FEMA.  

SCEMD provides technical assistance to counties, municipalities, councils of government, 
universities, and tribal governments to develop their LHMP as requested. This may come in the form 
of arranging and attending trainings, presentations, or other local coordination sessions to encourage 
participation from all jurisdictio ns, preparing maps or other forms of hazard assessment material, or 
providing guidance on interpretation of federal planning guidance. SCEMD and partner state agencies 
also assist in pursuing federal HMA or other grant assistance to fund the plan development process. 
See Section V for details on integration with local HMPs. 
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D. State Mitigation Plan Development and Coordination  
SCEMD engages stakeholders at the local and state levels to solicit and encourage input to the SHMP.  
Input  was sought from state agencies, and an opportunity for review and input was provided to the 
46 county emergency management offices.   

SCEMD conducted continued outreach by phone and email to stakeholders.  In addition, the following 
agencies were contacted for their expertise in the following specific areas: 

¶ South Carolina Department of Health and Environmental Control (DHEC) for input on 
health and social services and dam safety. 

¶ South Carolina Department of Natural Resources (SCDNR) for input on climatology, 
climate change, flood modeling, land use, development, natural, and cultural resources. 

¶ South Carolina Office of Resilience (SCOR) for alignment with its resilience planning 
project and coordination regarding flood modeling. 

¶ University of South Carolina Hazard Vulnerability and Resilience Institute (HVRI) for 
hazard identification and risk assessment data and analysis. 

E. Plan and Program Integration  
The State of South Carolina is committed to maintaining and successfully executing an effective and 
ÃÏÍÐÒÅÈÅÎÓÉÖÅ ÍÉÔÉÇÁÔÉÏÎ ÐÒÏÇÒÁÍȢ 4ÈÅ ÓÔÁÔÅȭÓ ÍÉÔÉÇÁÔÉÏÎ ÐÒÏÇÒÁÍ ÉÓ Á ÃÏÍÂÉÎÁÔÉÏÎ ÏÆ ÍÉÔÉÇÁÔÉÏÎ 
and resilience planning, infrastructure investment, development decisions, and management of 
mitigation and related grant programs. The SHMP serves as strategic and technical guidance across 
these multiple areas and across multiple agencies. The Hazard Mitigation Grant Program (HMGP), 
Building Resilient Infrastructure and Communities (BRIC), Pre-Disaster Mitigation (PDM), and 
mitigation planning are the responsibility of SCEMD. The Community Development Block Grant 
Program-Mitigation (CDBG-Mit ) is managed by SCOR. The Flood Mitigation Assistance (FMA) 
program is managed by SCDNR. Multiple additional state agencies and state-level organizations 
deliver or manage programs or funding that have a role in reducing future hazard risk. For these 
programs to achieve their full potential, a coordinated approach based on common mitigation goals 
and strategies is needed. Collaborative development of the SHMP and regular use of and reference to 
it in state, regional, and local planning, resource investment, and development activities are a key 
means of accomplishing the task of coordinating to meet mitigation and resilience-building goals.  

The SHMP is not a stand-alone plan. The ICC and Steering Committee incorporated ideas and 
principles from a multitude of statewide and local and regional plans in the development of this plan.  
For example, the SHMP supports the goals established by the South Carolina Department of 
Insurance SC Safe Home Program, which promotes the strengthening of homes against damaging 
effects of high winds from hurricanes and severe storms. The flood mitigation and mapping practices 
ÆÏÕÎÄ ÉÎ 3#$.2ȭÓ &ÌÏÏÄ -ÉÔÉÇÁÔÉÏÎ 0ÒÏÇÒÁÍ ÁÒÅ ÉÎÔÅÇÒÁÔÅÄ ÔÈÒÏughout the SHMP. Natural hazard 
data and analysis from existing state plans (i.e., SC Hurricane Plan, SC Earthquake Plan, etc.) were 
incorporated into this update. The risk analysis and mitigation strategy in the SHMP inform  other 
state and local plans, reinforcing the goals of the SHMP by promoting comprehensive and effective 
mitigation strategies. 

SCDNR is integral in assisting with the development not only of the SHMP but also many local hazard 
mitigation plans that may require an increased level of support in natural hazard risk assessment. 
The agency provides information and expertise including climate change and floodplain management 
resources.    
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SCOR, formerly the South Carolina Disaster Recovery Office, was tasked by the state Legislature in 
the state Disaster Relief and Resilience Act  of 2020 with creation of a the Strategic Statewide 
Resilience and Risk Reduction Plan. The Strategic Statewide Resilience and Risk Reduction Plan is 
intended to serve as a framework to guide state investment in flood mitigation projects and the 
adoption of programs and policies to protect the people and property of South Carolina from the 
damage and destruction of extreme weather events. SCOR is the lead state agency in the management 
of federal CDBG-Mit  funds through the Department of Housing and Urban Development (HUD). 
SCEMD and SCOR coordinate on planning initiatives as well as maximizing grant funding to support 
mitigation projects. 

F. Changes From the Last Plan 
Additions were made to incorporate SCOR and its contributions to state and local resilience efforts. 
Additional contributions and efforts were elaborated upon from other state agency partners. 
Additional grant opportunities are included. 

https://www.scstatehouse.gov/sess123_2019-2020/bills/259.htm
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III.  State Profile  

South Carolina is a coastal state in the southeastern United States, bordered by the states of Georgia 
to the south and west and North Carolina to the north. The state is composed of 46 counties, the most 
recently formed of which were established in 1919. One federally recognized Native American tribe 
is located in the state, the Catawba Indian Nation. The state nickname is the Palmetto State, referring 
to the cabbage palm or sabal palmetto, which is the state tree.  

A. Geography and Environment  
South Carolina ranks 40th in area among states in the U.S. It has an area of 32,020 square miles 
(82,931 square kilometers) that includes 1,008 square miles (2,611 square kilometers) of inland 
water and 72 square miles (186 square kilometers) of coastal waters as part of its jurisdiction. The 
maximum distance from east to west is 273 miles (439 kilometers), and the sÔÁÔÅȭÓ maximum extent 
ÎÏÒÔÈ ÔÏ ÓÏÕÔÈ ÉÓ ςρω ÍÉÌÅÓ συς ËÉÌÏÍÅÔÅÒÓ Ȣ 4ÈÅ ÓÔÁÔÅȭÓ ÍÅÁÎ ÅÌÅÖÁÔÉÏÎ ÉÓ συπ ÆÅÅÔ ρρπ ÍÅÔÅÒÓ Ȣ 

(South Carolina Department of Parks Recreation and Tourism , 2020) 

Three geographic land areas define South Carolina: the Atlantic Coastal Plain, the Piedmont, and the 
Blue Ridge. Two thirds of South Carolina is considered Atlantic Coastal Plain, which extends 
westward from the Atlantic Ocean. The land rises gradually from the southeast to the northwest. An 
area of the Atlantic Coastal Plain extending from the coast about 70 miles inland is referred to as the 
Outer Coastal Plain. The flat terrain of the Outer Coastal Plain includes many rivers as well as 
wetlands and swamps near the coast that extend inland.  Just inland to the west of the Outer Coastal 
0ÌÁÉÎȟ ÔÈÅ )ÎÎÅÒ #ÏÁÓÔÁÌ 0ÌÁÉÎ ÃÏÎÓÉÓÔÓ ÏÆ ÒÏÌÌÉÎÇ ÈÉÌÌÓ ÁÎÄ ÉÓ ×ÈÅÒÅ ÔÈÅ ÓÔÁÔÅȭÓ ÍÏÓÔ ÆÅÒÔÉÌÅ ÓÏÉÌÓ ÁÒÅ 
found. South Carolinians refer to the southern portion of the Coastal Plain as the Lowcountry and the 
Piedmont and the Blue Ridge region as the Upstate (DePietro, 2021). A band of rolling hills in the 
upper part of the Outer Coastal Plain is referred to as the Sandhills, which extends south into Georgia 
and north into North Carolina.  

To the northwest of the Atlantic Coastal Plain is the Piedmont. The Piedmont is marked by higher 
elevations, from 400 feet to more than 1,200 feet above sea level, reaching 1,400 above sea level on 
its western edge. The landscape consists of rolling hills, gentler in the east and increasingly hilly to 
the west and northwest. The border between the Piedmont region and the Atlantic Coastal Plain is 
called the Fall Line, marking the line where upland rivers drop in elevation to the lower Atlantic 
Coastal Plain (DePietro, 2021). 

The Blue Ridge covers the northwestern corner of South Carolina. This region is part of the larger 
Blue Ridge Mountain Range that extends from southern Pennsylvania south to Georgia. The South 
Carolina Blue Ridge Mountains are lower and less rugged than the mountains in North Carolina.  Few 
of the forest-covered Blue Ridge Mountains of South Carolina exceed 3,000 feet above sea level.  The 
highest point in South Carolina, Sassafras Mountain, has an elevation of 3,554 feet (DePietro, 2021). 
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South Carolina has a humid subtropical climate with hot summers and mild winters. On average, July 
is the hottest month while January has the lowest temperatures. The coldest temperature on record 
in South Carolina is -19°F (January 21, 1985), and the hottest is 113°F (June 19, 2012). Since the late-
1800s, statewide annual average temperatures show multiple periods of above and below normal 
temperatures. Despite year-to-year variability, the overall pattern of average temperatures across 
South Carolina has shown an increase since the mid-1970s.  

 

 

Figure 2: South Carolina Statewide Average Temperature (F) ɀ 1895-2021 
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Statewide annual rainfall average from 1895 to 2021 was 47.80 inches. Annual precipitation 
averages across the state vary from less than 40 inches in the Sandhills to more than 80 inches in 
higher elevations. The driest year in recent records was 1954, with a statewide average rainfall of 
31.72 inches. Ten years later (1964), the state reported its wettest year on record with an average of 
69.32 inches. The state has seen an increase in extreme rainfall, including a new statewide record for 
rainfall set at Jocassee in 2018 with 123.45 inches of rain. Four of the 10 all-time wettest years on 
record in the state have occurred since 2013. (: South Carolina Statewide Average Temperature (F) 
ɀ 1895-2021)  Drought and floods are a normal part of weather variability in South Carolina. 

Droughts can occur at any time of the year and last for several months to several years. Historical 
records of droughts across the state indicate periods of dry weather have happened in every decade 
since the late 19th century. The most severe droughts occurred in 1925, 1933, 1954, 1986, 1998-
2002, 2007-2009, and 2010-2013. Multiple  types of flooding events occur in South Carolina, 
including riverine or fluvial floods, flash flooding, coastal flooding from storm surges and high tides, 
and nuisance flooding. Flooding is complex, and multiple types of flooding can occur within one flood 
event. Factors other than rainfall amounts affect flooding, including river basin size, the areal extent 
of rain, duration and rate of rainfall, and land use. South Carolina has experienced a sharp increase 
in flooding since 2015. The most significant impacts have come from tropical and non-tropical 
extreme rainfall events, including the October 2015 flood, Hurricane Matthew (2016), and Hurricane 
Florence (2018).  See Section IV, Hazard and Risk Analysis, for additional detail. 

 

Figure 3: South Carolina Statewide Annual Precipitation 

 

Winter weather events in South Carolina can be high-impact incidents because of their rarity. In the 
Upstate, two or three winter events with snow or ice accumulation or freezing rain accretion typically 
occur per winter season. The Midlands and Pee Dee regions average about one winter precipitation 
event per season. There may be several years between winter events in the Lowcountry. Most of the 
state averages two inches or less of snowfall each year. The annual snowfall average is higher in the 
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mountains, with a mean yearly snowfall of five to seven inches at the stateȭs highest elevations. 
Winter weather events that impact South Carolina often include a combination of snow, sleet, and 
freezing rain. 

Severe weather more regularly occurs in South Carolina in the form of thunderstorms and tornadoes. 
On average, there are between 50 and 70 thunderstorm days each year across the Palmetto State. 
Since 1950, more than 1,000 tornadoes have been reported in the state, with a primary peak in 
activity during the spring from supercell thunderstorms and squall lines and a secondary peak in 
August and September because of increased tropical cyclone activity. Most of South Carolinaȭs 
tornadoes are short-lived EF-0 and EF-1 tornadoes, the lowest strengths on the Enhanced Fujita 
Scale, with winds between 65 and 110 miles per hour. However, stronger, more destructive 
tornadoes (EF-2 or greater) have occurred, with 11 EF-4 tornadoes on record. The most recent EF4 
occurred in Hampton County in April 2020. The dramatic increase in the number of reported 
tornadoes after 1994 is at least partially attributed to improved Doppler Radar, use of social media, 
and heightened reporting practices. 

Hurricanes and tropical storms are an essential piece of South Carolinaȭs climatology, especially 
considering the growth of coastal communities in recent decades. However, impacts from these 
systems are not limited to areas along the coast. Inland portions of the state also have been affected 
by tropical cyclone-induced heavy rain, flooding, high wind, and tornadoes. From 1851 to 2021, 44 
tropical cyclones made direct landfall along the South Carolina coast. Of these, four made landfall as 
major (Category 3 or higher) hurricanes: 1893 Sea Islands Hurricane, Hurricane Hazel (1954), 
Hurricane Gracie (1959), and Hurricane Hugo (1989). There is no record of a Category 5 hurricane 
making landfall in South Carolina.  

South Carolina state government has facilities in each of the 46 counties, and many of them are at 
ÒÉÓË ÆÒÏÍ ÍÕÌÔÉÐÌÅ ÈÁÚÁÒÄÓ ÉÄÅÎÔÉÆÉÅÄ ÉÎ ÔÈÉÓ 3(-0Ȣ 4ÈÅ ÓÔÁÔÅȭÓ )ÎÓÕÒÁÎÃÅ 2ÅÓÅÒÖÅ &ÕÎÄ ÒÅÇÕÌÁÒÌÙ 
reviews state asset values to present as it purchases reinsurance. The total value (replacement value, 
December 2022) for state buildings, contents, equipment, collections, and related items is $25.6 
billion.2  This amount does not include the value of vehicles, land, or business interruption losses. The 
five counties with the highest dollar values of state assets are Richland, Charleston, Pickens, Florence, 
and Horry, primarily because of concentrations of state government facilities in Richland County and 
state institutions of higher education and state-owned medical facilities in the others.  

State buildings and infrastructure generally have the same hazard exposure as other structures, with 
risk depending on proximity to the hazard occurrence and building type, construction materials, age, 
and other factors.  Hazards associated with the greatest potential for damage to state assets include 
hurricane, earthquake, and flood.  

B. Population and Housing  
 

State Characteristics  
 

The ÓÔÁÔÅȭÓ ÐÏÐÕÌÁÔÉÏÎ was 5,118,429 in 2020, according to the 2020 Decennial Census, compared to 
4.6 million in 2010, an increase of 12%, which is higher than the national average. South Carolina 
was the 10th fastest-growing state in the nation in 20103 and the 11th-fastest growing as of the 2020 
Census. The U.S. Census American Community Survey (ACS), which provides annual and multi-year 
estimates for demographic data, indicates that in 2021, the ÓÔÁÔÅȭÓ median age was 40.2 years, and 
21.5% of the total population was younger than 18 years old. Almost 15% (14.6%) of the population 
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have incomes below the federal poverty level (United States Census Bureau , n.d.). The highest rate 
of poverty was seen in children under the age of 18 at 21.2%. The share of the ÓÔÁÔÅȭÓ ÐÏÐÕÌÁÔÉÏÎ 65 
years of age and older increased 51.7% from 2010 to 2021, from 13.7% percent in 2010 to 18.6% in 
2021 (United States Census Bureau , n.d.). 

According to ACS 2021 five-year average estimates, 14.2% of South Carolina residents have a 
disability  (United States Census Bureau, 2021).  The U.S. Centers for Disease Control and Prevention 
(CDC) estimates that nationwide, individuals who identify with having a functional disability fall into 
one or more of the following categories: mobility (14%), cognition (14%), independent living (8%), 
hearing (6%), vision, (7%), and self-care (4%) (National Center on Birth Defects and Developmental 
Disabilities, 2021).The likelihood of having a disability was highest in the 75 years or older category 
at 44.8%. As to highest level of education reached, according to the ACS, 28.5% of residents 25 years 
old and older have graduated from high school; 31.5% of the same age group have Á ÂÁÃÈÅÌÏÒȭÓ 
degrees or higher (STATS Indiana , n.d.).   

Reducing vulnerability of residents and of the housing stock in which they reside is an important 
component in reducing risk. The U.S. Census Bureau defines a housing unit within the American 
#ÏÍÍÕÎÉÔÙ 3ÕÒÖÅÙ ÁÓ ȰÁ ÈÏÕÓÅȟ ÁÎ ÁÐÁÒÔÍÅÎÔȟ Á ÍÏÂÉÌÅ ÈÏÍÅȟ Á ÇÒÏÕÐ ÏÆ ÒÏÏÍÓȟ ÏÒ Á ÓÉÎÇÌÅ ÒÏÏÍ ÔÈÁÔ 
is occupied (or if vacant, is intended for occupancy) as separate living quarters. Separate living 
quarters are those in which the occupants live and eat separately from others in the building, and 
×ÈÉÃÈ ÈÁÖÅ ÄÉÒÅÃÔ ÁÃÃÅÓÓ ÆÒÏÍ ÔÈÅ ÏÕÔÓÉÄÅ ÏÆ ÔÈÅ ÂÕÉÌÄÉÎÇ ÏÒ ÔÈÒÏÕÇÈ Á ÃÏÍÍÏÎ ÈÁÌÌȱ (United State 
Census Bureau , 2021). The 2021 ACS estimated 2,395,957 million housing units in South Carolina 

(United States Census Bureau , 2019). Of those, 72.6% were single family houses, 9.8% were in multi -
unit structures or those containing two or more units, and 17.6% were mobile homes. The average 
household size was 2.34 people (United States Census Bureau , 2019). As of 2021, 63.5Ϸ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ 
households were family households that includes married couples with or without children (47.7%) 
and single head of household (11.3%). Non-family households make up the remaining 36.5% of South 
Carolina households, which includes persons living alone or households with non-related 
cohabitants (United State Census Bureau , 2021). 

The median value of owner-occupied housing units from 2017-2021 based on the five-year ACS 
increased to $181,800 from $137,000 at the time of the 2010 Census, and by 2021 the average sale 
price of a median single-family home was $282.000 (United State Census Bureau , 2021). 

-ÁÎÕÆÁÃÔÕÒÅÄ ÈÏÍÅÓ ÍÁËÅ ÕÐ Á ÓÉÇÎÉÆÉÃÁÎÔ ÐÏÒÔÉÏÎ ÏÆ 3ÏÕÔÈ #ÁÒÏÌÉÎÁȭÓ ÈÏÕÓÉÎÇ stock. Of single-family 
homes in South Carolina, 18.3% were manufactured homes as of 2019 (United State Census Bureau , 
2021; United States Census Bureau, 2021), which is 16.2% of all housing units (United State Census 
Bureau , 2021; United States Census Bureau, 2021). As of September 2021, despite having the 23rd 
highest population in the nation, South Carolina was the destination for the fourth highest number of 
manufactured homes, accounting for just over 5% of the national total (United States Census Bureau, 
2021).   

County Characteristics  
 

Population Density 

Table 1 provides population and housing unit estimates from the 2020 ACS as well as land and water 
area and density by county from 2019. Of the 14 counties with population numbers higher than the 
state average county population, three of them (Beaufort, Charleston, and Horry) are along the South 
Carolina coast. Greenville County has the highest population and number of housing units in the state. 
The figure below illustrates population density by county. 
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Figure 4: Population Density by Census Tract, 2020 
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County 

  

Population 

  

Housing 

Units 

(World 

Population 

Review, 

n.d.) 

  

Area in 

Square 

Miles 

Density per Square Mile  

Total Area 

Water 

Area 

Land 

Area 

Population 

Density 

Housing 

Density 

Abbeville  24,299 12,211 510.99 20.51 490.48 47.55 23.90 

Aiken  170,776 77,606 1,080.60 9.56 1,071.03 158.04 71.82 

Allendale  7,858 4,500 412.42 4.33 408.09 19.05 10.91 

Anderson  206,908 89,095 757.44 42.01 715.43 273.17 117.63 

Bamberg  13,189 7,715 395.56 2.19 393.37 33.34 19.50 

Barnwell  20,580 10,581 557.26 8.87 548.39 36.93 18.99 

Beaufort  191,748 101,059 923.4 347.12 576.28 207.65 109.44 

Berkeley  236,701 86,274 1,229.24 130.38 1,098.86 192.56 70.18 

Calhoun  14,165 7,501 392.48 11.33 381.15 36.09 19.11 

Charleston  413,024 191,521 1,358.00 441.91 916.09 304.14 141.03 

Cherokee  56,052 24,675 397.18 4.52 392.66 141.12 62.13 

Chester  32,209 14,772 586.16 5.51 580.66 54.95 25.20 

Chesterfield  43,268 21,764 805.75 6.67 799.08 53.70 27.01 

Clarendon  31,024 17,908 695.65 88.71 606.94 44.60 25.74 

Colleton  38,462 20,200 1,133.29 76.79 1,056.49 33.94 17.82 

Darlington  62,755 30,895 566.8 5.65 561.15 110.72 54.51 

Dillon  28,087 13,808 406.59 1.72 404.87 69.08 33.96 

Dorchester  163,327 61,445 576.81 2.57 573.23 283.16 106.53 

Edgefield  26,153 11,060 506.7 6.29 500.41 51.61 21.83 

Fairfield  20,690 11,958 709.88 23.6 686.28 29.15 16.85 

Florence  136,504 61,353 803.73 3.76 799.96 169.84 76.34 

Georgetown  63,921 35,655 1,034.65 221.1 813.55 61.78 34.46 

Greenville  533,834 214,785 794.87 9.75 785.12 671.60 270.21 

Greenwood  69,241 31,549 462.93 8.2 454.73 149.57 68.15 

Hampton  18,180 9,198 562.71 2.81 559.9 32.31 16.35 

Horry  365,579 210,354 1,255.00 121.11 1,133.90 291.30 167.61 

Jasper  30,324 12,234 699.36 44.04 655.32 43.36 17.49 

Kershaw  66,130 29,444 740.4 13.83 726.56 89.32 39.77 

Lancaster  100,336 38,529 555.12 5.96 549.16 180.75 69.41 

Laurens  67,803 31,469 723.84 10.04 713.8 93.67 43.48 

Lee  16,280 7,785 411.23 1.05 410.18 39.59 18.93 

Lexington  300,137 126,241 757.73 58.82 698.91 396.10 166.60 

Marion  9,760 5,669 494.14 4.91 489.23 19.75 11.47 

Marlboro  28,784 15,051 485.27 5.6 479.67 59.32 31.02 

McCormick  26,382 12,058 393.87 34.74 359.13 66.98 30.61 

Newberry  37,996 18,363 647.29 17.25 630.04 58.70 28.37 
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County 

  

Population 

  

Housing 

Units 

(World 

Population 

Review, 

n.d.) 

  

Area in 

Square 

Miles 

Density per Square Mile  

Total Area 

Water 

Area 

Land 

Area 

Population 

Density 

Housing 

Density 

Oconee  79,203 40,774 673.51 478.18 626.33 117.60 60.54 

Orangeburg  82,962 42,856 1,127.90 21.8 1,106.10 73.55 38.00 

Pickens  132,229 54,939 512.03 15.62 496.41 258.24 107.30 

Richland  418,307 175,052 771.71 14.64 757.07 542.05 226.84 

Saluda  18,821 9,470 461.82 9.04 452.78 40.75 20.51 

Spartanburg  335,864 131,725 819.24 11.32 807.93 409.97 160.79 

Sumter  104,758 48,383 682.08 17.02 665.07 153.59 70.93 

Union  27,016 14,118 516.03 1.86 514.17 52.35 27.36 

Williamsburg  30,484 15,543 937.04 2.88 934.16 32.53 16.59 

York  288,595 109,967 695.81 15.21 680.6 414.76 158.04 

Total 5,190,705 2,286,826 32,020.49 1,959.79 30,060.70 162.11 71.42 

Table 1 Population Density by County 

 

See Appendix G for County Hazard Risk Scores. 

(ÁÚÁÒÄ ÅÖÅÎÔÓ ÓÔÒÉËÅ ÃÏÍÍÕÎÉÔÉÅÓ ÒÅÇÁÒÄÌÅÓÓ ÏÆ ÊÕÒÉÓÄÉÃÔÉÏÎÁÌ ÂÏÕÎÄÁÒÉÅÓȟ ÁÎÄ ÃÏÍÍÕÎÉÔÉÅÓȭ ÁÂÉÌÉÔÙ 
to prepare for and recover from a hazard event are not equal. Individuals and groups of people can 
experience impacts differently and have varying capabilities to respond based on resources and 
ÏÔÈÅÒ ÆÁÃÔÏÒÓȢ 4ÈÅ ÔÅÒÍ ȰÓÏÃÉÁÌ ÖÕÌÎÅÒÁÂÉÌÉÔÙȱ ÄÅÓÃÒÉÂÅÓ ÐÒÅ-event social and demographic 
characteristics of a population that can cause different effects from hazard occurrences. These 
characteristics include age, gender, population, race and ethnicity, income, education and literacy, 
disability, housing type, transportation dependency, and other factors. For example, in an emergency 
evacuation scenario, people younger than age 19 or older than 64 may be more vulnerable than the 
general population because of the need for additional assistance. 

Age 

A 2017 report by the South Carolina Office on Aging noted that the state has experienced a significant 
growth in the number of senior or mature adult residents during recent decades (10)and this trend 
has continued during the past five years. This reflects the national trend in which retirement of the 
Baby Boom generation (those born between 1946 and 1964) is affecting communities and 
institutions.  
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Figure 5: South Carolina Population 2020 ɀ 65 and Over 

Figure 5 shows the density of population aged 65 and older by census tract. The counties with the 
largest percentage concentration (30% or more) of persons 60 years or older as of 2019 were 
McCormick, Georgetown, Beaufort, Horry, Clarendon, Fairfield, and Oconee, with McCormick County 
having the highest percentage with 42% of its population being 60 years or older (United States 
Census Bureau , n.d.).  
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Figure 6: Low Income by County 

Figure 6 ÓÈÏ×Ó ÔÈÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ 3ÏÕÔÈ #ÁÒÏÌÉÎÁȭÓ ÌÏ×-income population.  In Williamsburg, 
Allendale, Dillon, Marlboro, Orangeburg, Marion, and Barnwell counties, 25-27% of the population 
has income below the poverty line (United States Census Bureau , n.d.; SC Revenue of Fiscal Affairs, 
US Census , 2019-2019). 
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Figure 7:Medium Household Income by County 

ACS 2016-2020 estimates indicate the five counties in the state with the highest median household 
incomes were Beaufort, York, Charleston, Berkeley, and Lancaster counties. The average median 
household income for the state was $47,515. These counties are all in proximity to major cities and 
areas of greatest economic development with a greater access to jobs and resources (SC Revenue of 
Fiscal Affairs, US Census , 2019-2019). Figure 7 depicts the medium household income by county.  
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Figure 8: South Carolina Social Vulnerability Index  

The table below shows future population projections based on data updated in 2019, including 
projections through 2035. Twenty-Ô×Ï ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÃÏÕÎÔÉÅÓ ÁÒÅ ÐÒÏÊÅÃÔÅÄ ÔÏ ÓÅÅ Á ÄÅÃÒÅÁÓÅ ÉÎ 
population, with Allendale County expected to have the lowest population by 2035 (SC Revenue and 
Fiscal Affairs Office, US Census , 2010-2019). 

County 

July 1, 

2025 

Projection 

July 1, 

2030 

Projection 

July 1, 

2035 

Projection 

Abbeville 23,710 23,025 22,195 

Aiken 175,635 178,735 180,550 

Allendale 7,630 6,870 6,160 

Anderson 214,715 224,750 234,420 

Bamberg 12,635 11,525 10,425 

Barnwell 19,515 18,395 17,250 

Beaufort 213,985 231,950 248,860 
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County 

July 1, 

2025 

Projection 

July 1, 

2030 

Projection 

July 1, 

2035 

Projection 

Berkeley 261,625 293,125 326,615 

Calhoun 13,655 13,060 12,345 

Charleston 450,895 480,890 508,730 

Cherokee 57,960 58,315 58,350 

Chester 31,280 30,515 29,625 

Chesterfield 44,750 43,765 42,475 

Clarendon 32,235 30,940 29,340 

Colleton 37,320 36,920 36,285 

Darlington 64,760 62,970 60,820 

Dillon 29,325 28,310 27,160 

Dorchester 182,255 198,030 213,820 

Edgefield 27,370 27,475 27,425 

Fairfield 21,005 19,920 18,640 

Georgetown 63,805 64,115 63,515 

Greenville 573,060 616,105 659,270 

Greenwood 71,385 71,575 71,430 

Hampton 17,805 16,690 15,545 

Horry 438,825 517,155 603,675 

Jasper 33,390 37,060 40,895 

Kershaw 69,340 71,845 74,145 

Lancaster 119,370 138,925 160,500 

Laurens 67,415 67,420 67,055 

Lee 15,425 14,305 13,175 

Lexington 324,860 345,560 365,575 

McCormick 8,565 7,905 7,135 

Marion 29,300 27,935 26,450 

Marlboro 24,050 22,430 20,820 

Newberry 39,620 40,325 40,855 

Oconee 82,490 84,940 86,830 

Orangeburg 80,950 76,480 71,710 

Pickens 131,255 135,865 139,525 

Richland 436,420 451,000 463,530 

Saluda 20,905 21,055 21,110 

Sumter 103,570 100,870 97,690 

Union 26,370 25,605 24,705 

Williamsburg 27,290 24,955 22,575 

York 329,925 374,385 423,060 

Total 5,542,140 5,881,710 6,223,085 

 

Table 2 Population Projections Through 2035. Source: Department of Revenue and Fiscal Affairs 
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Projections in the table above were calculated using the cohort-component model of demographic 
change based on 2019 data. The model uses a base population at a beginning date and applies 
assumed survival rates, fertility rates, and net migration to calculate population projections. These 
projections are not intended to be a forecast but are intended to demonstrate a likely scenario if 
future events unfold consistent with recent trends. The model does not account for unanticipated 
events that could alter birth rates, death rates, or migration.  

C. Employment and Industry  
South Carolina was established as and remained a primarily agricultural state until the early decades 
of the 20th century, when manufacturing developed as the leading economic activity, particularly the 
ÔÅØÔÉÌÅ ÉÎÄÕÓÔÒÙȢ (Ï×ÅÖÅÒȟ ÁÇÒÉÃÕÌÔÕÒÅ ÃÏÎÔÉÎÕÅÓ ÔÏ ÂÅ ÁÎ ÉÍÐÏÒÔÁÎÔ ÐÁÒÔ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÅÃÏÎÏÍÙȢ 4ÈÅ 
ÓÔÁÔÅȭÓ ÍÁÎÕÆÁÃÔÕÒÉÎÇ ÆÉÅÌÄ ÈÁÓ ÄÉÖÅÒÓÉÆÉÅÄ ÓÉÎÃÅ ÔÈÅ ρωφπs. Between 2010 and 2018, state 
employment in advanced manufacturing doubled as a result of new industrial activity, notably 
automotive manufacturing (Von Nessen, 2019). 3ÏÕÔÈ #ÁÒÏÌÉÎÁȭÓ ÅÃÏÎÏÍÙ ÉÓ ÎÏ ÌÏÎÇÅÒ ÄÅÐÅÎÄÅÎÔ ÏÎ 
one sector. In 2021, during the COVID-19 pandemic, the state had the 13th largest growth in GDP of 
all 50 states (Jr., 2021). 

D. Tourism  
Tourism has grown into a large economic driver in South Carolina. In 2019, $24.4 billion was spent 
on travel or on behalf of tourism in the state, with more than half of that by out-of-state visitors. 
4ÏÕÒÉÓÍ ÁÌÓÏ ÓÕÐÐÏÒÔÅÄ ÏÎÅ ÉÎ ÅÖÅÒÙ ρπ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÊÏÂÓ ÁÎÄ ÇÅÎÅÒÁÔÅÄ ÍÏÒÅ ÔÈÁÎ ΑρȢψ ÂÉÌÌÉÏÎ ÉÎ 
tax revenue. (Travel Impact Analysis LLC, 2020) Pre-COVID-19 data gathered in 2019 shows that the 
ÆÏÕÒ ÃÏÕÎÔÉÅÓ ÏÆ (ÏÒÒÙȟ #ÈÁÒÌÅÓÔÏÎȟ "ÅÁÕÆÏÒÔ ÁÎÄ 'ÒÅÅÎÖÉÌÌÅ ÁÃÃÏÕÎÔÅÄ ÆÏÒ φψϷ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÔÏÔÁÌ 
visitor spending, bringing in almost $9.9 million, continuing a trend from previous years. (Travel 
Impact Analysis LLC , 2021) Of those visitors, 35% came for beaches, 28% for shopping, 25% to visit 
relatives, and 18% for fine dining (Travel Impact Analysis LLC , 2021).  Safety and public health 
precautions in response to COVID-19 had a negative impact on tourism, causing a 30.7% decrease 
statewide. Not all areas saw a reduction in tourism, however; increased participation in outdoor 
ÁÃÔÉÖÉÔÉÅÓ ÃÁÕÓÅÄ ρπ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ τφ ÃÏÕÎÔÉÅÓ ɀ primarily rural ones -- to experience an increase in 
tourism spending (Travel Impact Analysis LLC , 2021). With the easing of pandemic restrictions in 
late 2021 and 2022, tourism revenue is expected to increase to at or near pre-pandemic levels. 

E. Land Use 
While much of the land area in South Carolina is undeveloped, urban and suburban areas have 
continued to grow. !ÂÏÕÔ ψϷ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÁÒÅÁ ÉÓ ÃÏÎÓÉÄÅÒÅÄ ÄÅÖÅÌÏÐÅÄ ×ÈÉÌÅ ÁÐÐÒÏØÉÍÁÔÅÌÙ ρχϷ 
ÉÓ ÃÕÌÔÉÖÁÔÅÄȾÁÇÒÉÃÕÌÔÕÒÁÌȢ -ÏÒÅ ÔÈÁÎ τπϷ ÏÆ ÔÈÅ ÓÔÁÔÅȭÓ ÁÒÅÁ ÉÓ ÆÏÒÅÓÔÅÄȟ ×ÉÔÈ Á ÐÏÒÔÉÏÎ ÏÆ ÔÈÁÔ ÕÓÅÄ 
for commercial timber production. Figure 9, illustrates the areas of the state that are developed and 
those that are forested or in cropland.  
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Figure 9: Land Use in South Carolina 

 

Land Cover Type Square Meters Percentage 

Open Water  2,026,594,057.16 2.59 

Developed Open  4,074,297,209.72 5.21 

Developed Low 1,620,811,612.26 2.07 

Developed Medium 455,763,129.73 0.58 

Developed High 176,752,887.47 0.23 

Barren Land 348,035,254.56 0.44 

Deciduous Forest 11,843,573,884.12 15.13 

Evergreen Forest 19,373,084,710.03 24.75 

Mixed Forest 1,403,687,480.30 1.79 

Shrub 1,545,288,508.42 1.97 

Herbaceous 7,278,682,726.10 9.3 

Hay/Pasture 7,256,564,367.20 9.27 

Cultivated Crops 6,134,954,004.74 7.84 

Woody Wetlands 12,864,322,852.33 16.44 
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Land Cover Type Square Meters Percentage 

Emergent Herbaceous 1,867,564,225.40 2.39 

Total 78,269,976,909.54   

Table 3 State Land Use 

Public and private land conservation protection for the state is monitored by the Department of 
Natural Resources. Within the state there are three million acres of protected land. Of this, two 
million is considered public, and one million is considered private. There are three categories of 
protection on conserved land in South Carolina: State conserved land makes up 19.19%, federal 
makes up 29.09%, and private makes up the highest percentage of conserved land at 35.55%. 

While three million acres of land is protected within the state of South Carolina, that accounts for 
15.04% of land within the state, which means 84.96% of land in South Carolina is unprotected. Of 
that, farms account for 4.7 million acres, with most being small, family-owned farms. The average 
farm size is 191 acres. Farms support timber, poultry, and crop production, which are the major 
commodities associated with state agriculture. 

South Carolina has more than 60,000 miles of public roads, The South Carolina Department of 
Transportation provides support and operates on 41,000 miles of the public roadway. Management 
over the remaining public roads are operated by local governments or counties, private businesses, 
and individuals (SC Department of Transportation , 2022). Long-term community planning is 
valuable in managing development and supporting beneficial growth. Local governments have the 
authority to plan and control land use and development through the creation and maintenance of a 
comprehensive plan. The 1994 South Carolina Local Government Comprehensive Planning Enabling 
Act requires that local plans and ordinances conform to the provisions in the act.  Each 
comprehensive plan developed by a county or municipality is required to directly address, at a 
minimum, seven elements including natural resources. The natural resource element and zoning 
ordinances must address flooding and flood-related issues. 

Local comprehensive plans have five objectives: 

¶ Identify local problems and needs  
¶ Collect appropriate data to study local problems and needs  
¶ Arrive at a consensus on local objectives  
¶ Develop plans and programs to fulfill such objectives 
¶ Utilize available resources to execute plans and programs effectively. 

Jurisdictional planning boards, state and local economic development leaders, and state natural 
resource managers are working to incorporate a variety of land-use management initiatives into local 
comprehensive plans. The effects of land use changes, development, and population growth are 
addressed in greater detail in the IV. Hazard and Risk Analysis. 

F. Declared Disasters  
From 1954 through 2022, South Carolina experienced 33 federally declared disasters, of which 20 
were major disaster declarations, which allows federal Hazard Mitigation  Grant Program (HMGP) 
funding to be made available statewide in addition to recovery assistance programs in declared 
counties. Of the 20 major disaster declarations, 10 have occurred since 2014. Since the 2014 Ice 
Storm, South Carolina has had $1,819,209,225 in disaster public infrastructure and response costs, 
with 4,247 total projects completed and 70% of those paid. The list of federally declared disasters, 
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emergency declarations, and fire management assistance declarations is shown in Table 4.  The types 
of hazards that led to these declarations are ice storms, fire, winter storms, hurricanes, severe storms, 
flooding, and pandemic infectious disease. 

Year 
Declaration 

Date 
Event Declaration Type 

2022 11/ 21 Hurricane Ian Major Disaster Declaration 

2022 09/29  Hurricane Ian Emergency Declaration 

2020 05/01  
Severe Storms, Tornadoes, and 

Straight-Line Winds 
Major Disaster Declaration 

2020 03/27  COVID-19 Major Disaster Declaration 

2020 03/17  
Severe Storms, Tornadoes, Straight-

Line Winds, and Flooding 
Major Disaster Declaration 

2020 03/13  COVID-19 Emergency Declaration 

2019 09/30  Hurricane Dorian Major Disaster Declaration 

2019 09/01  Hurricane Dorian Emergency Declaration 

2018 09/16  Hurricane Florence Major Disaster Declaration 

2018 09/10  Hurricane Florence Emergency Declaration 

2017 10/16  Hurricane Irma Major Disaster Declaration 

2017 09/07  Hurricane Irma Emergency Declaration 

2016 11/12  Pinnacle Mountain Fire 
Fire Management Assistance 

Declaration 

2016 10/11  Hurricane Matthew Major Disaster Declaration 

2016 10/06  Hurricane Matthew Emergency Declaration 

2015 10/05  Severe Storms and Flooding Major Disaster Declaration 

2015 10/03  Severe Storms and Flooding Emergency Declaration 

2014 03/12  Severe Winter Storm Major Disaster Declaration 

2014 02/12  Severe Winter Storm Emergency Declaration 

2009 04/23  Highway 31 Fire 
Fire Management Assistance 

Declaration 

2006 01/20  Severe Ice Storm Major Disaster Declaration 

2005 09/10  Hurricane Katrina Evacuation Emergency Declaration 

2004 10/07  Tropical Storm Frances Major Disaster Declaration 

2004 09/15  Tropical Storm Gaston Major Disaster Declaration 

2004 09/01  Hurricane Charley Major Disaster Declaration 

2004 02/13  Ice Storm Major Disaster Declaration 

2003 01/08  Ice Storm Major Disaster Declaration 

2002 06/18  Legends Fire 
Fire Management Assistance 

Declaration 

2001 11/13  Long Bay Fire 
Fire Management Assistance 

Declaration 

2000 01/31  Winter Storm Major Disaster Declaration 
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Year 
Declaration 

Date 
Event Declaration Type 

1999 09/21  Hurricane Floyd Major Disaster Declaration 

1999 09/15  Hurricane Floyd Emergency Declaration 

1998 09/04  Hurricane Bonnie Major Disaster Declaration 

1996 09/30  Hurricane Fran Major Disaster Declaration 

1990 10/22  Flood Major Disaster Declaration 

1989 09/21  Hurricane Hugo Major Disaster Declaration 

1984 03/30  Severe Storms, Tornadoes Major Disaster Declaration 

1977 08/04  Drought Emergency Declaration 

1955 08/20  Hurricanes Major Disaster Declaration 

1954 10/17  Hurricane Hazel Major Disaster Declaration 

Table 4 Declared Disasters, South Carolina, 1954 ɀ 2022 

Other than the declaration for COVID-19, the most significant recent disaster declaration was for 
Hurricane Florence, which made landfall on September 14, 2018. FEMA designated a disaster area 
including 19 South Carolina counties eligible for federal Public Assistance (PA) disaster assistance, 
which can reimburse 75 percent of the eligible costs for debris removal, emergency services related 
to the storm, and the repair of damaged public facilities. 

After landfall, remnants of Hurricane Florence remained stationary over North Carolina, delivering 
ÓÉÇÎÉÆÉÃÁÎÔ ÒÁÉÎÆÁÌÌ ÉÎÔÏ ÔÈÅ ÓÔÁÔÅȭÓ ÒÉÖÅÒ ÂÁÓÉÎÓȟ ×ÈÉÃÈ ÆÅÅÄ ÉÎÔÏ 3ÏÕÔÈ #ÁÒÏÌÉÎÁȭÓ ÒÉÖÅÒÓȢ 4ÈÅ ÒÅÓÕÌÔÉÎÇ 
downstream runoff led to historic flooding. Floodwaters took two weeks to arrive on the Great Pee 
Dee and Waccamaw Rivers, causing flooding in their downtown corridor across several tide cycles. 
In the town of Nichols in Marion County, approximately 150 homes were damaged again after being 
rebuilt following flooding incurred in Hurricane Matthew in 2016. Flooding was described by 
residents as being worse than during Hurricane Matthew, which left the Town of Nichols under 
several feet of floodwater.  

As a result of the unprecedented flooding from Hurricane Florence and its secondary riverine 
impacts, mitigation project priorities focused on the Pee Dee region of the state where the heaviest 
impacts were felt. Projects included mitigation measures such as property elevation, flood and storm 
water studies, and localized flood reduction strategies. 

Hurricane Florence impacts to South Carolina included:  

¶ Nine deaths: four direct, five indirect;  
¶ 100,000 residents lost power;  
¶ 15,984 storm victims applied to FEMA for disaster assistance (NOAA National Weather 

Service , 2018); 
¶ 13,002 residents applied to FEMA for emergency housing help (NOAA National Weather 

Service , 2018); 
¶ $128 million in losses to South Carolina alone (IA and PA Obligated $ per FEMA) (NOAA 

National Weather Service , 2018) 
¶ $18.1 million was provided for emergency housing assistance (NOAA National Weather 

Service , 2018); 
¶ $17.2 million was provided to help reduce future storm losses (NOAA National Weather 

Service , 2018); 
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¶ U.S. Small Business Administration made disaster loans totaling $200 million (NOAA 
National Weather Service , 2018); 

¶ 11 dams breached or failed 

 

 

Figure 10: Flooding at Kingston Presbyterian Church in Conway after Hurricane Florence 

(Photo Credit: Jonathan Lamb / NWS) 

G. Changes From the Last Plan 
This section was updated to include recent demographic and economic information and statistics 
(tourism data, population projections, employment data, etc.). U.S. Census or ACS one-year or five-
year data, depending on most recent available data, was used in the state profile to provide up-to-
date and accurate population and demographic statistics for reference and comparison. Information 
on disaster declarations since the last SHMP update was incorporated.  
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IV. Hazard and Risk Analysis  

South Carolina has a history of disasters ranging from the Charleston earthquake of 1886 to flooding 
in 2015 to hurricanes such as Hugo in 1989 and Matthew and Florence in 2016 and 2018 respectively. 
The impacts these events had on South Carolina proved to be long-lasting and key in motivating work 
to create a safer, more resilient state through mitigation. While these disasters may be familiar to the 
residents of South Carolina, potential hazards are not limited to earthquakes, floods, and tropical 
cyclones. A key main objective of this plan is to coordinate effort to minimize the impacts of future 
hazard occurrences in the state.  

The purpose of this risk assessment is to analyze all potential hazards impacting South Carolina. The 
risk assessment addresses 19 hazards identified as potentially impacting the state: 

¶ Coastal Hazards 
¶ Drought 
¶ Earthquake 
¶ Extreme Cold 
¶ Extreme Heat 
¶ Flood 
¶ Hail 
¶ Hazardous Materials 
¶ Infectious Disease 
¶ Landslide and Mass Wasting 
¶ Lightning 
¶ Nuclear Release 
¶ Severe Thunderstorms 
¶ Terrorism and Mass Violence 
¶ Tornado 
¶ Tropical Cyclones 
¶ Wildfire  
¶ Wind 
¶ Winter Weather 

Hazards are organized thematically in this section starting with naturally occurring hazards and 
moving to human-caused hazards (accidental or intentional): meteorological, hydrological, seismic 
and geological, coastal, wildfire, infectious disease, hazardous material, nuclear release, and 
terrorism. Each hazard section includes the following subsections unless not relevant: 

¶ Introduction  
¶ Formation 
¶ Classification 
¶ Locational and Probability 
¶ Vulnerability  
¶ Impacts 
¶ Future Climate Considerations 

Each section includes data and historical descriptions relating to the hazard. Not all sections will have 
the same types of data because of variations in the science and occurrence history associated with 
each hazard. For each hazard, the formation section explains the science behind the hazard 
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phenomenon and how it develops. The classification section lists how the hazard is designated or 
categorized, such as through scales or warnings and advisories. Understanding ÏÆ Á ÈÁÚÁÒÄȭÓ historic 
and potential intensity, magnitude, and/or severity plays a key role in classification.   

Remaining subsections for each hazard are interconnected as their foundation relies on history of 
occurrence, impact data, and climate change considerations (i.e., limitations on use of historical data 
because of climate change). Location and probability sections provide a spatial and mathematical 
perspective to hazard occurrence.  The location portion of the section displays where hazards have 
impacted South Carolina. Probability addresses the likelihood of a hazard occurring based on historic 
occurrences and other factors. The vulnerability section examines susceptibility to harm and damage 
from the hazard, including areas most vulnerable physically to the hazard and social vulnerability 
ÕÓÉÎÇ ÔÈÅ 5ÎÉÖÅÒÓÉÔÙ ÏÆ 3ÏÕÔÈ #ÁÒÏÌÉÎÁȭÓ (ÁÚÁÒÄ 6ÕÌÎÅÒÁÂÉÌÉÔÙ ÁÎÄ 2ÅÓÉÌÉÅÎÃÅ )ÎÓÔÉÔÕÔÅȭÓ 3ÏÃÉÁÌ 
Vulnerability Index (SoVI®). Loss information retrieved from SHELDUS is adjusted to 2020 U.S. 
dollar values. 

Types and severity of impacts experienced or expected from the hazard are described based on 
recorded occurrences and/or modeling. Impacts provide context to the location, probability, and 
vulnerability information through  event narratives and loss data collected over time or modeled. The 
future climate considerations section discusses projected potential impacts because of climate 
change and may note challenges climate change presents to understanding probability or frequency 
and impacts of certain hazard types. See Appendix B, Hazard Analysis Methodology, for additional 
detail on data sources and analysis process. 
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A. Tropical Cyclones  
Hurricanes, typhoons, and cyclones are names for powerful tropical weather systems in which winds 
rotate around a closed circulation of low pressure. In the North Atlantic and the eastern Pacific, they 
are known as hurricanes once they reach sustained winds of 74 mph. In the western North Pacific, 
they are known as typhoons, and in the Indian Ocean and South Pacific Ocean they are called cyclones. 
In the Northern Hemisphere, hurricane winds rotate in a counterclockwise direction (clockwise in 
the Southern Hemisphere) (NOAA, 2019). 

Formation  
Conditions for ÈÕÒÒÉÃÁÎÅ ÆÏÒÍÁÔÉÏÎ ÉÎÃÌÕÄÅ ×ÁÒÍ ÏÃÅÁÎ ×ÁÔÅÒÓȟ ÒÏÔÁÔÉÏÎÁÌ ÆÏÒÃÅ ÆÒÏÍ ÔÈÅ ÅÁÒÔÈȭÓ ÓÐÉÎ 
(Coriolis Effect), and the absence of vertical wind shear (NOAA, 2019). Tropical disturbances that 
affect North America often originate off the west coast of Africa; however, storms may develop in 
other regions including the eastern Caribbean and the Gulf of Mexico (NOAA, 2022). If a tropical 
disturbance lowers in pressure and starts to rotate around a low-pressure center, it may turn into a 
tropical depression. Barometric pressure (measured in millibars or inches) continues to fall in the 
center as the storm system develops in intensity. When sustained wind speeds reach 39 miles per 
hour, the system is considered a tropical storm and is given a name by the National Hurricane Center 
(NHC). When sustained wind speeds reach 74 mph, the storm is classified as a hurricane. Hurricanes 
are large, powerful storms with an average diameter of 350 miles. According to the NHC, an average 
Atlantic hurricane season has 14 named storms, seven hurricanes, and three major hurricanes 

(NOAA, 2022). Tropical cyclones and hurricanes bring with them high winds, storm surge, heavy 
precipitation, and the potential for tornadoes. Storm surge and tidal flooding intensify damage along 
the coast. 

As of 2022, the official start of the Atlantic hurricane season was June 1, and the season ends 
November 30. Forecast agencies were considering moving the start date of the hurricane season 
earlier because of changing weather patterns. For South Carolina, peak hurricane season occurs in 
August and September when water temperatures and evaporation rates are highest.  

Classification  
Hurricane wind strength is classified using the Saffir-Simpson Scale (Table 5), which categorizes 
hurricane force based upon maximum sustained wind speeds on a scale of 1 to 5, with 5 being the 
most intense. The scale does not account for storm surge, tornadoes, or flooding caused by rainfall 

(NOAA and National Weather Service , n.d.). Typically, higher category hurricanes have lower 
pressure and greater storm surge. Categories 3, 4, and 5 are classified as major hurricanes, and while 
hurricanes within this range make up only 20 percent of total landfalls, they account for more than 
70 percent of tropical cyclone damage in the United States.  

Table 5: Saffir-Simpson Scale (NOAA) 
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Locati on and Probability  
 

Although hurricanes make landfall in coastal areas, all counties in South Carolina have experienced 
damage from hurricanes. Some of the most destructive hurricanes and tropical storms have 
originated in the Gulf of Mexico or traveled around the tip of Florida and through other southeastern 
states to impact the Upstate region. For example, Hurricane Frances spawned tornadoes in the 
Upstate in 2004 with enough damage to warrant a federal disaster declaration.  

 

Figure 11:Historic Tropical Cyclone Tracks impacting South Carolina 

 

Figure 12:  Recent Tropical Cyclone Tracks impacting South Carolina 



South Carolina Hazard Mitigation Plan 2023 
 

 
33 

 

The table below  shows the future annual probability and recurrence intervals of tropical cyclone 
occurrences in each county in South Carolina based on occurrences from 1988 through 2020.  

County 

Hazard Occurrence 

(1988-2020) 

County 

Hazard Occurrence 

(1988-2020) 

Future 

Annual 

Probability  

(% chance 

per year) 

Frequency 

Interval  

(Years 

between 

event) 

Future 

Annual 

Probability  

(% chance 

per year) 

Frequency 

Interval  

(Years 

between 

event) 

Abbeville 12 8.25 Greenwood 15 6.60 

Aiken 36 2.75 Hampton 52 1.94 

Allendale 42 2.36 Horry 76 1.32 

Anderson 15 6.60 Jasper 55 1.83 

Bamberg 48 2.06 Kershaw 30 3.30 

Barnwell 39 2.54 Lancaster 24 4.13 

Beaufort 58 1.74 Laurens 15 6.60 

Berkeley 73 1.38 Lee 42 2.36 

Calhoun 45 2.20 Lexington 33 3.00 

Charleston 76 1.32 Marion 61 1.65 

Cherokee 18 5.50 Marlboro 36 2.75 

Chester 24 4.13 McCormick 18 5.50 

Chesterfield 27 3.67 Newberry 24 4.13 

Clarendon 48 2.06 Oconee 15 6.60 

Colleton 64 1.57 Orangeburg 48 2.06 

Darlington 42 2.36 Pickens 15 6.60 

Dillon 55 1.83 Richland 39 2.54 

Dorchester 58 1.74 Saluda 21 4.71 

Edgefield 24 4.13 Spartanburg 18 5.50 

Fairfield 24 4.13 Sumter 45 2.20 

Florence 58 1.74 Union 18 5.50 

Georgetown 70 1.43 Williamsburg 58 1.74 

Greenville 18 5.50 York 18 5.50 

State Average    38 3.46 

Table 6 Tropical Cyclone Probability by County 
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Tropical Cyclone History  

(ÉÓÔÏÒÉÃÁÌ ÁÎÄ ÒÅÃÅÎÔ ÏÃÃÕÒÒÅÎÃÅ ÄÁÔÁ ÉÓ ÄÅÒÉÖÅÄ ÆÒÏÍ .#%)ȭÓ 3ÔÏÒÍ %ÖÅÎÔ $ÁÔÁÂÁÓÅ ÕÎÌÅÓÓ ÓÔÁÔÅÄ 
otherwise. Loss-causing data is derived from SHELDUS V.20.0.  For more information regarding 
methodology, refer to Appendix B, Hazard Analysis Methodology. 

Significant Historic Storms  

Great Sea Island Storm of 1893 (August 27ɀ28, 1893):  One of the deadliest hurricanes to strike 
the United States, the Sea Island Storm of 1893 made landfall in Georgia at high tide, bringing a 
ÔÒÅÍÅÎÄÏÕÓ ÓÔÏÒÍ ÓÕÒÇÅ ÔÈÁÔ Ó×ÅÐÔ ÏÖÅÒ ÁÎÄ ÓÕÂÍÅÒÇÅÄ ×ÈÏÌÅ ÉÓÌÁÎÄÓȢ  4ÈÅ ÓÔÏÒÍȭÓ ÎÏÒÔÈ-northeast 
track through the South Carolina midlands brought wind speeds between 96 mph and 125 mph, with 
maximum winds of 125 mph in the Beaufort area and up to 120 mph in Charleston. Major damage 
was reported as the storm moved north near Columbia and then northeast through the rest of the 
state, causing between 2,000 and 2,500 deaths and an estimated $10 million in damage and leaving 
20,000 to 30,000 survivors homeless. 

Hurricane Hazel (October 15, 1954):  Hazel made landfall as a Category 4 hurricane near Little 
River, bringing storm surge up to 16.9 feet. One fatality and approximately $27 million in damages 
were reported.  Hurricane Hazel is considered one of the most severe storms to hit South Carolina. 

Hurricane Gracie (September 29, 1959):   Category 4 hurricane Gracie made landfall at St. Helena 
Island with winds of 140 mph, moving northwest before weakening to a tropical storm as it passed 
through Columbia and turned north-northwest on a path into North Carolina.  Storm surge reached 
nearly six feet above normal tides. Several fatalities as well as property damage were reported along 
the southern coastal area.  Heavy crop damage occurred, and moderate to heavy flooding was 
reported because of six to eight inches of rainfall. 

Hurricane Hugo (September 21, 1989):   Hugo, a Category 4 hurricane, made landfall at Isle of Palms 
with sustained winds of 140 mph and wind gusts exceeding 160 mph.  Hugo is the costliest storm in 
South Carolina history, causing more than $7 billion in damage to property and crops in the United 
States. It was the first major hurricane to strike the state since Gracie in 1959. Total damages, 
including those that occurred in Puerto Rico and the Caribbean, exceeded $10 billion (NOAA, 2022).  
Hurricane Hugo resulted in 35 storm-related fatalities, 20 of which occurred in South Carolina.  Seven 
of the South Carolina fatalities occurred in mobile home parks northwest of Charleston.  The 
strongest winds passed over the Francis Marion National Forest between Bulls Bay and the Santee 
River. The Forest Service estimated that timber losses exceeded $100 million.  While the most severe 
winds occurred to the northeast of Charleston, the city was hard hit. The Charleston City Hall and a 
fire station lost their roofs, and more than 4,000 historic properties were damaged.  Coastal storm 
surge reached 20 feet in some areas, making it the highest ever recorded in the state.  Folly Beach 
was among the most significantly impacted coastal communities; approximately 80 percent of the 
homes were destroyed. 3ÕÌÌÉÖÁÎȭÓ )ÓÌÁÎÄ ÁÎÄ ÔÈÅ )ÓÌÅ ÏÆ 0ÁÌÍÓ ÁÌÓÏ ×ÅÒÅ ÓÅÖÅÒÅÌÙ ÄÁÍÁÇÅÄȢ .ÕÍÅÒÏÕÓ 
homes were knocked off their foundations, and boats in the local marina were tossed into a 50-foot-
tall pile of debris. Severe inland wind damage also occurred; winds gusting to 109 mph at Sumter 
were reported. The hurricane exited the state just north of Rock Hill, also causing significant damage 
in Charlotte, North Carolina. South Carolina received a Presidential disaster declaration for this event. 



South Carolina Hazard Mitigation Plan 2023 
 

 
35 

 

Figure 13: Hurricane Hugo Track and Peak Wind Gust Speed 

Hurricane Fran (September 5, 1996):  Although Hurricane Fran skirted the South Carolina coast 
before making landfall at the entrance of the Cape Fear River in North Carolina, it triggered the 
evacuation of 500,000 tourists in the coastal areas of both states. Wind gusts of 60 mph were 
reported along the Horry County coast. In Georgetown County, 57 mph winds in the City of 
Georgetown contributed to $150,000 in county government infrastructure damage. Eleven 
evacuation shelters housed 5,400 people. One death was attributed to the storm. In Horry County, 
agricultural losses of $19.8 million were reported, with corn, tobacco and sweet potato crops hardest 
hit. Downed trees caused power outages impacting about 60,000 customers. Horry County reported 
property losses totaling more than $1 million, including $448,000 at North Myrtle Beach, $341,000 
at Myrtle Beach, $42,000 at Surfside Beach, $46,000 at Garden City Beach, and $135,000 in 
unincorporated areas. South Carolina received a Presidential disaster declaration for this event. 

Hurricane Floyd (September 15, 1999):  Hurricane Floyd weakened to a Category 3 hurricane as it 
approached the southern South Carolina coast on the morning of September 15. The storm skirted 
the coast, its center moving northeast about 60 miles offshore late in the afternoon and early evening 
as it took a north and northeast course toward North Carolina. Sustained winds of tropical storm 
force were reported from Savannah, Georgia, to Charleston, with wind gusting to hurricane force 
strength in the Charleston area. The highest recorded sustained wind speed was 58 mph in 
downtown Charleston, with gusts reaching 85 mph.  Rainfall was heavy along coastal counties as 12 
inches of rain fell in Georgetown County. A reported 18 inches fell in eastern Horry County, causing 
major flooding along the Waccamaw River in and around the City of Conway for a month. Waves were 
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reported to be 15 feet at Cherry Grove Pier, where damage was the greatest. Minor to moderate beach 
erosion occurred along the South Carolina coast. Many businesses and homes suffered major damage, 
with thousands of homes experiencing at least minor damage in Charleston County, causing 
approximately $10.5 million in damage. In Horry County, approximately 400 homes and numerous 
roads were inundated for more than a month following the storm. Beaufort County reported 
$750,000 damage, and Berkeley and Dorchester counties reporting $500,000 each. More than 1,000 
trees were blown down, knocking out power to over 200,000 customers across the southern coast. 
In Myrtle Beach, tree and sign damage was reported to reach approximately $250,000. In 
Williamsburg County, total damage estimates because of high winds and rain reached approximately 
$650,000. In Florence County, high winds downed trees, caused power outages, and resulted in 
$150,000 in property damage. Total estimated property damage for impacted counties totaled 
approximately $17 million. While Hurricane Floyd did not make landfall in South Carolina, it resulted 
ÉÎ ÔÈÅ ÌÁÒÇÅÓÔ ÐÅÁÃÅÔÉÍÅ ÅÖÁÃÕÁÔÉÏÎ ÉÎ ÔÈÅ ÓÔÁÔÅȭÓ ÈÉÓÔÏÒÙȟ ÓÕÒÐÁÓÓing Hurricane Fran.  It is estimated 
that around 3.5 million people evacuated from the coasts of Florida, Georgia, South Carolina, and 
North Carolina (NOAA, n.d.). South Carolina received a Presidential disaster declaration for this 
event. 

Hurricane Gaston (August 29, 2004):  Gaston reached Category 1 sustained wind speeds before 
making landfall near Awendaw (NOAA, 2022).  The next day, Gaston weakened to a tropical 
depression in the northeastern portion of the state. Charleston and Georgetown counties issued 
voluntary evacuations for barrier islands, low-lying areas, beachfront areas, mobile homes, and other 
locations prone to flooding. Localized flooding occurred from storm surge of roughly four feet. Peak 
wind gusts were recorded at 82 mph in Charleston and Isle of Palms. There were strong winds from 
this slow storm that knocked down trees, power lines, and caused structural damage. Roughly 3000 
structures were damaged from strong winds in Charleston, Berkeley, and Dorchester counties. An 
EF1 tornado was reported in Marlboro County (NOAA, n.d.). Property damage estimates for 
Charleston and Berkeley counties were estimated at $16.6 million.  

Tropical Storm Frances (September 6-7, 2004): Frances formed as a tropical storm on August 25 
and reached hurricane force on August 26. It reached as high as a Category 4 hurricane on August 28 

(NOAA, 2022) before weaking to a Category 2 as it crossed the Bahamas and to a tropical depression 
as it moved through Georgia and up the southern Appalachians (NOAA, 2022; NOAA, NCEI, 2022). 
Significant for South Carolina were the tornado outbreaks from the remnants of Frances. 
Approximately 41 tornadoes were reported for South Carolina on September 7, breaking the 
previous one-day record of 23 tornadoes on August 16, 1994, from Tropical Storm Beryl. Sumter 
County had the worst damage (NOAA, n.d.). An F2 destroyed nine homes, damaged 55 homes, injured 
three people, and caused more than $1.7 million in damage. Kershaw County had an F3 tornado that 
destroyed several stables and caused other damage. The total loss estimate for the state was more 
than $93 million.  

Hurricane Matthew (October 8, 2016):   A month after Tropical Storm Hermine brought heavy rain 
and high winds to southeast Georgia and southeastern South Carolina, Hurricane Matthew moved up 
the southeast coast and slowly weakened to a category 1 storm as it moved northward along the 
South Carolina coast and then eastward near the North Carolina coast. The hurricane brought 6 to 12 
inches of rain and up to 15 inches to some areas of northeastern South Carolina, with the bulk of the 
rainfall occurring within a 12-hour period. The rain fell on wet or saturated soil because of above-
normal rainfall in September. The result was historic flood levels, widespread flash flooding, and an 
extended period of river flooding. Matthew's flooding rains, surge, and wind brought loss of life, 
temporarily displ aced tens of thousands of people, and caused hundreds of millions of dollars in 
structural damage to homes and businesses. Major infrastructure had to be repaired or rebuilt. 



South Carolina Hazard Mitigation Plan 2023 
 

 
37 

Property damage was estimated at $67,000,000. South Carolina received a Presidential disaster 
declaration for this event. 

Hurricane Irma (September 11, 2017):  Hurricane Irma tracked well to the west of southeast South 
Carolina but caused significant impacts because of heavy rainfall, strong winds, tornadoes, and storm 
surge. The peak storm total rainfall of 9.07 inches was recorded by an observer near Beaufort, SC. 
Widespread heavy rain resulted in reports of flash flooding with water entering homes and 
businesses. Wind damage produced numerous power outages across the region with some damage 
to structures and numerous downed trees. The strongest winds were confined to coastal locations, 
but frequent gusts into the 40-50 mph range occurred well inland. One fatality and 1 injury occurred 
from trees falling on homes and across roadways in southeast South Carolina. The entire southeast 
Georgia and southeast South Carolina coast was impacted by storm surge generally ranging from 3 
to 6 feet. Significant beach erosion occurred at area beaches with widespread damage to docks and 
piers all along the coast, as well as numerous reports of inundated roadways. South Carolina received 
a Presidential disaster declaration for this event that totaled at $37,224,058.1 with Public Assistance 
and Hazard Mitigation Assistance combined (NOAA, NCEI, 2022). 

Recent Events 2018-2022 

Hurricane Florence (September 15, 2018):  In early September, Florence moved from off the west 
African coast toward the US. It made landfall in Wrightsville Beach, NC, on September 14. At the time 
of FloreÎÃÅȭÓ ÁÒÒÉÖÁÌ ÏÎ ÔÈÅ .ÏÒÔÈ #ÁÒÏÌÉÎÁ ÃÏÁÓÔ, the barometric pressure was 28.32 inches, and the 
highest recorded winds were at 106 mph. South Carolina had substantial damage from Hurricane 
Florence because of large amounts of rainfall, damaging winds, and riverine flooding as water flowed 
south from North Carolina into river basins in South Carolina. Areas still recovering from Hurricane 
Matthew in 2016 were greatly affected by another large-scale flooding event caused by Florence. 
There were record peak flooding levels on the Little Pee Dee River in Galivants Ferry that indicate 
that this was one of the largest flood events within the area since 1928. The system spawned six 
tornadoes in South Carolina; two tornadoes in Dillon County caused minimal damage, while a tornado 
in Horry County caused roof damage. Florence impacted several counties along the North Carolina 
and South Carolina border and contributed to four direct fatalities and five indirect fatalities within 
the state (NOAA National Weather Service , 2018). South Carolina received a Presidential disaster 
declaration for this event as well as CDBG-DR funds to support recovery.  

Hurricane Dorian (September 4-6, 2019): While moving through the Bahamas, Hurricane Dorian 
strengthened into a Category 5 hurricane, causing extreme damage. The storm had decreased in 
intensity to a Category 3 storm by the time it skirted the South Carolina coast and made landfall in 
North Carolina. Several tornadoes were spun off by Dorian, and the storm brought 10 to 15 inches of 
rain in some areas on the coast as well as inland counties. Wind gusts higher than 60 mph were 
reported along the coast. Tornadoes and flash flooding damages were reported within the state. 
South Carolina received a Presidential disaster declaration for this event (FEMA, n.d.). 

Hurricane Isaias (August 3ɀ4, 2020):  Isaias, a Category 1 hurricane over the Atlantic, weakened to a 
tropical storm with sustained winds of 60 mph as it approached Florida. The storm strengthened 
back to into a hurricane with sustained winds of 85 miles per hour before making landfall in North 
Carolina. Rainfall totals exceeded 6 inches in Georgetown and Pawleys Island with the most intense 
rainfall remaining offshore. The peak recorded wind gust in South Carolina was 53 miles per hour in 
Myrtle Beach. Areas of Horry County flooded because of storm surge inundation, resulting in water 
rescues near Cherry Grove. Storm surge inundation of up to 4 feet was recorded at Springmaid Pier 
in Myrtle Beach. Sand dune erosion was extensive because of storm surge. 



South Carolina Hazard Mitigation Plan 2023 
 

 
38 

Hurricane Ian (September 30, 2022):  Hurricane Ian caused major damage in Cuba and the western 
coast of Florida in late September before crossing Georgia, moving into the Atlantic, and turning 
northwestward to make a second U.S. landfall near Georgetown on September 30.  High winds and 
storm surge caused damage in multiple counties with the most severe damage reported in Berkeley, 
Charleston, Georgetown, and Horry counties.  Power outages peaked at 239,349, but most customers 
were restored within a day.  One death resulted indirectly from the storm. 

Historic Impacts  

The table below summarizes the number of deaths and injuries and dollar amount of annualized 
losses from tropical cyclone events in South Carolina through 2020.   

County 

Historical Events 

 (1960-2020) 

Recent Impact 

(2015-2020) 

Annualized 

Losses 
Deaths Injuries 

Annualized 

Losses 
Deaths Injuries 

Abbeville $6,660 0 0 $0 0 0 

Aiken $6,838 0 0 $0 0 0 

Allendale $61,647 0 1 $0 0 1 

Anderson $6,660 0 0 $0 0 0 

Bamberg $19,895 0 0 $0 0 0 

Barnwell $6,838 0 0 $0 0 0 

Beaufort $268,217 0 0 $44,693 0 0 

Berkeley $19,145,891 6 8 $0 0 0 

Calhoun $712,776 0 0 $0 0 0 

Charleston $36,872,594 3 2 $3,333 0 2 

Cherokee $24,160 0 0 $0 0 0 

Chester $353,306 0 0 $0 0 0 

Chesterfield $950,070 0 0 $0 0 0 

Clarendon $3,485,062 0 2 $0 0 0 

Colleton $337,831 2 0 $0 0 0 

Darlington $3,307,198 0 0 $6,959 0 0 

Dillon $624,719 0 0 $2,681,550 0 0 

Dorchester $13,318,091 0 13 $0 0 1 

Edgefield $6,660 0 0 $0 0 0 

Fairfield $210,232 0 0 $0 0 0 

Florence $3,479,781 2 0 $0 2 0 

Georgetown $22,080,696 0 0 $12,164,126 0 0 

Greenville $9,466 0 0 $25,000 0 0 

Greenwood $6,660 0 0 $0 0 0 

Hampton $74,752 0 0 $0 0 0 

Horry $22,451,375 2 3 $23,968,579 0 0 

Jasper $84,306 0 0 $0 0 0 

Kershaw $4,216,252 0 0 $0 0 0 
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County 

Historical Events 

 (1960-2020) 

Recent Impact 

(2015-2020) 

Annualized 

Losses 
Deaths Injuries 

Annualized 

Losses 
Deaths Injuries 

Lancaster $4,303,813 0 0 $0 0 0 

Laurens $7,007 0 0 $0 0 0 

Lee $3,485,062 1 20 $0 0 0 

Lexington $21,610 0 0 $0 0 0 

Marion $259,230 0 0 $521,928 0 0 

Marlboro $222,901 0 0 $181,809 0 0 

McCormick $6,660 0 0 $0 0 0 

Newberry $19,527 0 0 $0 0 0 

Oconee $6,660 0 0 $0 0 0 

Orangeburg $1,267,233 1 20 $0 0 0 

Pickens $13,217 0 0 $66,667 0 0 

Richland $1,752,383 1 31 $0 0 1 

Saluda $19,527 0 0 $0 0 0 

Spartanburg $7,007 0 1 $0 0 1 

Sumter $13,881,134 1 328 $0 0 0 

Union $7,117 0 0 $0 0 0 

Williamsburg $11,226,157 0 0 $893,850 0 0 

York $7,212,981 0 0 $0 0 0 

Grand Total $175,847,859 19 429 $40,558,494 2 6 

State Average $3,822,780 < 1 9 $881,706 < 1 < 1 

Table 7 Tropical Cyclone Impacts by County 

Vulnerability  

Vulnerability to effects of tropical cyclones is based on location, such as proximity to the coast and 
land elevation, resilience of structures, and socioeconomic factors like age and income that can affect 
ability to take protective measures. Vulnerability to the impacts of tropical cyclones can be 
heightened in areas with fewer economic resources because of resulting challenges in mitigating, 
evacuating, and recovering.  

 

 

 



South Carolina Hazard Mitigation Plan 2023 
 

 
40 

 

Figure 14 displays the relative physical/location vulnerability of South Carolina counties to tropical 
cyclone impacts. 
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Figure 14: South Carolina Tropical Storm and Hurricane Risk 

3ÔÏÒÍ ÓÕÒÇÅ ÉÓ ÁÎ ÅÌÅÖÁÔÅÄ ×ÁÔÅÒ ÌÅÖÅÌ ÐÕÓÈÅÄ ÔÏ×ÁÒÄ ÔÈÅ ÓÈÏÒÅ ÂÙ ÔÈÅ ÆÏÒÃÅ ÏÆ Á ÔÒÏÐÉÃÁÌ ÃÙÃÌÏÎÅȭÓ 
strong winds (NOAA, n.d.). The advancing surge combines with normal tides, which in extreme cases 
can increase the normal water height to more than 20 feet. Storm surge arrives ahead of the tropical 
ÃÙÃÌÏÎÅȭÓ ÌÁÎÄÆÁÌÌȟ ÁÎÄ ÔÈÅ ÍÏÒÅ ÉÎÔÅÎÓÅ ÔÈÅ ÈÕÒÒÉÃÁÎÅȟ ÔÈÅ ÓÏÏÎÅÒ ÔÈÅ ÓÕÒÇÅ ÁÒÒÉÖÅÓ (NOAA, n.d.). 
Water rise can be rapid and can move far inland, posing a serious threat to those who have not yet 
evacuated flood-prone areas. 

To analyze potential vulnerability to storm surge, the Sea, Lake, and Overland Surges from 
Hurricanes (SLOSH) model was used to estimate storm surge heights from historical, hypothetical, 
and predicted hurricanes (NOAA, 2019). GIS analysis using census block population data (aggregated 
to the county level), in conjunction with SLOSH data, estimates population exposure to storm surge 
zones (Table below). GIS analysis also was used to analyze state-owned facility exposure to storm 
surge with the SLOSH data (Table below).  

In SLOSH model results, MOM refers to maximum of the maximum, which represents an aggregate 
several points of data including the maximum envelope of water (maximum area of rise from storm 
surge). 
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Figure 15: Storm Surge Inundation Risk  

The table below displays the population exposed to storm surge through four different SLOSH 
models. Each SLOSH MOM represents a different category of tropical cyclone event, the population 
numbers for each coastal county are displayed based on the likelihood of population exposure to 
storm surge.  

County 

Population Exposed to Storm Surge 

SLOSH MOM 1 SLOSH MOM 2 SLOSH MOM 3 SLOSH MOM 4 
SLOSH MOM 

5 

Beaufort 100,294 122,115 152,419 173,077 178,051 

Berkeley 30,689 44,639 55,772 72,004 93,629 

Charleston 194,305 294,063 334,655 361,191 383,321 

Colleton 3,458 5,193 7,841 10,027 11,835 

Dorchester 9,596 26,883 57,637 70,187 88,347 

Florence 0 0 0 0 0 

Georgetown 27,370 38,058 51,391 54,779 57,603 

Hampton 215 326 515 568 1,035 
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County 

Population Exposed to Storm Surge 

SLOSH MOM 1 SLOSH MOM 2 SLOSH MOM 3 SLOSH MOM 4 
SLOSH MOM 

5 

Horry 74,804 93,859 148,991 203,960 231,461 

Jasper 5,043 9,154 15,738 17,728 18,482 

Marion 0 0 0 0 0 

Williamsburg 98 965 1,169 1,278 1,634 

Grand Total 445,872 635,255 826,128 964,799 1,065,398 

Table 8 Storm Surge Exposure analyzed using SLOSH Model: Population  

The table below displays the likelihood of state aÓÓÅÔÓ ÏÎ 3ÏÕÔÈ #ÁÒÏÌÉÎÁȭÓ ÃÏÁÓÔ ÔÏ ÂÅ ÅØÐÏÓÅÄ ÔÏ 
storm surge. Each SLOSH MOM identifies a different category of tropical cyclone event. The state 
asset numbers for each coastal county based on each type of event.  

County 

State Assets Exposed to Storm Surge 

SLOSH MOM 1 SLOSH MOM 2 SLOSH MOM 3 SLOSH MOM 4 
SLOSH 

MOM 5 

Beaufort 4 8 13 23 27 

Berkeley 0 0 0 0 0 

Charleston 47 152 182 190 199 

Colleton 5 7 8 9 9 

Dorchester 0 0 1 1 1 

Florence 0 0 0 0 0 

Georgetown 1 3 12 15 16 

Hampton 0 0 0 0 0 

Horry 0 1 1 12 14 

Jasper 0 0 0 1 3 

Marion 0 0 0 0 0 

Williamsburg 0 0 0 0 0 

Grand Total 57 171 217 251 269 

Table 9 Storm Surge Exposure analyzed using SLOSH Model: State Facilities/Infrastructure 

To identify locations where demographic and socioeconomic factors indicate potential for increased 
vulnerability, social vulnerability indices are reviewed and mapped. Understanding social 
vulnerability can help focus mitigation and response planning as well as investment in mitigation and 
preparedness activities.   

In the figure ÂÅÌÏ×ȟ ÅÁÃÈ ÃÅÎÓÕÓ ÔÒÁÃÔ ÉÓ ÁÓÓÉÇÎÅÄ ÔÈÅ ÃÏÕÎÔÙȭÓ ÒÉÓË ÓÃÏÒÅ ÖÁÌÕÅ ÁÎÄ ÏÖÅÒÌÁÉÄ ×ÉÔÈ ÔÈÅ 
ÔÒÁÃÔȭÓ 3Ï6)® score. The lightest areas indicate the tracts with the lowest social vulnerability and 
lowest tropical storm/hurricane risk score. Areas of higher social vulnerability and lowest tropical 
storm/hurricane risk are brighter pink, and areas of highest tropical storm/hurricane risk and lowest 
social vulnerability are brighter blue. Areas of the highest combined social vulnerability and tropical 
storm/hurrican e risk are dark blue. Excluded census tracts (shown in gray/black hatching) are those 
with zero population and/or zero households and so were not included in the SoVI® analysis. Of the 
included 1,303 census tracts, 129 fall within the combined highest levels of social vulnerability and 
highest risk scores (dark blue).  
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The areas with high physical vulnerability plus high social vulnerability are concentrated in 16 
counties, in areas in Bamberg, Beaufort, Berkeley, Charleston, Clarendon, Colleton, Dillon, 
Dorchester, Florence, Georgetown, Hampton, Horry, Jasper, Marion, Orangeburg, and Williamsburg 
counties. 

 

Figure 16: Tropical Cyclone Risk and Social Vulnerability 

Potential Impacts  
Hurricane winds can cause widespread destruction; even tropical storm-force winds can be 
dangerous. High winds from a tropical cyclone can pick up debris and turn items into dangerous 
projectiles, knock down trees and buildings, and destroy mobile homes. The Saffir-Simpson Scale 
categorizes hurricane intensity based on sustained wind speeds and correlated potential property 
damage (NOAA, 2019).   

Hurricanes can generate significant rainfall. Slower moving and large storms tend to generate more 
rain3. Hurricane Florence in 2018. caused tremendous amounts of flooding and throughout the state 
and specifically in counties that border North Carolina. The size of the storm event, time, weather 
conditions, and forward speed upon arrival can all play a significant part in flooding events associated 
to tropical storm events.  
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While not represented in the Saffir-Simpson Scale, storm surge remains the leading killer of residents 
along immediate coastal areas (NOAA, 2019). Debris carried by storm surge waves also contributes 
to damage. As the storm approaches shore, the greatest storm surge generally will be to the north of 
the hurricane eye, in the right-front quadrant of the direction in which the hurricane is moving 

(NOAA, n.d.) . The surge of high water topped by waves driven by hurricane force winds can be 
devastating, causing severe beach erosion and property damage along the immediate coast. Storm 
surge heights and the height of associated waves vary based on the shape of the continental shelf 
(narrow or wide) and the depth of the ocean bottom (bathymetry) (NOAA, n.d.).  A narrow shelf, or 
one that drops steeply from the shoreline and subsequently produces deep water close to the 
shoreline, tends to produce a lower surge but higher and more powerful storm waves (NOAA, n.d.).  

Hurricanes and tropical storms may spawn tornadoes, typically away from the center of the system 
and embedded in rain bands that circle around the eye.  Hurricane-spawned tornadoes tend to have 
a shorter lifespan than non-tropical tornadoes but can still cause great damage (Tibbetts, 2002).  

Estimated Impacts of a 21st Century Hurricane Hugo   

Hurricane Hugo in 1989 was the most powerful and damaging tropical cyclone to impact South 
Carolina in recent decades. Since 1989, population and infrastructure development in coastal areas 
of the state have increased significantly.  The HAZUS loss estimation model is used in this section to 
depict the impacts of a Hurricane Hugo-like storm on South Carolina considering more recent 
ÐÏÐÕÌÁÔÉÏÎ ÁÎÄ ÉÎÆÒÁÓÔÒÕÃÔÕÒÅ ÎÕÍÂÅÒÓȢ 4ÈÅ ÍÏÄÅÌ ÁÐÐÒÏØÉÍÁÔÅÓ (ÕÒÒÉÃÁÎÅ (ÕÇÏȭÓ ×ÉÎÄ ÓÔÒÅÎÇÔÈ 
and applies it to 2018 census information (the most recent available in the HAZUS model), estimating 
the damage and impacts that would occur if Hurricane Hugo occurred today. 
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Figure 17: Estimated Building Damage Costs in a Hurricane Hugo Scenario 

The total estimated building loss using the model is $515,767,250. The county with the highest 
modeled total damage is Charleston County ($4.6 billion) followed by Berkeley ($1.6 billion) and 
York ($664 million) counties. The counties with the highest proportion of buildings that are at least 
moderately damaged are Charleston (52%), Berkeley (28%), and York (13%) counties. 
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Figure 18: Estimated Percent of Buildings at least Moderately Damaged in Hurricane Hugo Scenario 

The following table describes the estimated residential, commercial, industrial, and other damage 
that could be expected to buildings in each county in a Hurricane Hugo scenario.  

County 
Building Exposure (in thousands of dollars; 2018 dollars) 

Residential Commercial Industrial  Other Total 

Abbeville $1,739,104 $202,965 $213,212 $153,846 $2,309,127 

Aiken $13,569,288 $1,998,477 $457,777 $628,508 $16,654,050 

Allendale $633,522 $90,205 $65,745 $93,517 $882,989 

Anderson $15,499,946 $2,797,674 $1,158,228 $859,253 $20,315,101 

Bamberg $1,291,887 $169,055 $63,721 $86,623 $1,611,286 

Barnwell $1,487,287 $252,072 $118,978 $152,409 $2,010,746 

Beaufort $19,460,525 $2,490,084 $353,192 $500,749 $22,804,550 

Berkeley $14,648,982 $1,547,973 $577,131 $436,605 $17,210,691 

Calhoun $1,075,463 $104,139 $54,881 $62,789 $1,297,272 

Charleston $37,719,156 $7,667,939 $1,646,347 $1,688,634 $48,722,076 

Cherokee $3,469,829 $672,051 $328,918 $271,000 $4,741,798 

Chester $2,174,950 $396,419 $210,445 $161,165 $2,942,979 
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County 
Building Exposure (in thousands of dollars; 2018 dollars) 

Residential Commercial Industrial  Other Total 

Chesterfield $2,909,452 $437,907 $317,875 $217,605 $3,882,839 

Clarendon $2,346,113 $248,405 $79,388 $134,005 $2,807,911 

Colleton $2,889,222 $528,853 $137,590 $222,564 $3,778,229 

Darlington $4,594,706 $795,395 $501,306 $304,495 $6,195,902 

Dillon $1,696,772 $321,401 $142,787 $158,602 $2,319,562 

Dorchester $12,315,752 $1,164,188 $473,798 $365,917 $14,319,655 

Edgefield $2,043,144 $241,598 $171,732 $144,808 $2,601,282 

Fairfield $1,844,028 $207,007 $61,956 $134,295 $2,247,286 

Florence $10,038,876 $2,761,477 $552,649 $786,317 $14,139,319 

Georgetown $6,258,481 $1,059,006 $241,159 $395,560 $7,954,206 

Greenville $40,658,436 $8,084,189 $3,172,634 $1,818,475 $53,733,734 

Greenwood $5,577,549 $1,150,949 $384,246 $480,439 $7,593,183 

Hampton $1,183,698 $207,479 $58,639 $124,219 $1,574,035 

Horry $30,556,378 $4,419,973 $711,828 $902,627 $36,590,806 

Jasper $1,404,218 $300,854 $70,591 $78,380 $1,854,043 

Kershaw $4,788,104 $701,654 $196,307 $261,369 $5,947,434 

Lancaster $5,902,922 $705,727 $332,970 $400,492 $7,342,111 

Laurens $4,677,284 $681,690 $449,956 $308,369 $6,117,299 

Lee $998,071 $157,675 $68,433 $102,527 $1,326,706 

Lexington $23,838,187 $3,624,848 $1,088,409 $967,525 $29,518,969 

Marion $2,043,518 $417,618 $236,092 $160,860 $2,858,088 

Marlboro $1,651,980 $238,125 $154,361 $151,856 $2,196,322 

McCormick $889,306 $65,293 $18,129 $74,522 $1,047,250 

Newberry $3,139,244 $447,409 $196,552 $179,386 $3,962,591 

Oconee $6,753,025 $836,770 $391,537 $460,919 $8,442,251 

Orangeburg $6,143,737 $1,302,613 $455,710 $538,180 $8,440,240 

Pickens $9,454,641 $1,536,912 $548,841 $532,353 $12,072,747 

Richland $37,567,372 $6,542,379 $1,370,235 $2,738,846 $48,218,832 

Saluda $1,522,437 $125,098 $83,559 $88,968 $1,820,062 

Spartanburg $23,592,235 $4,896,268 $2,495,524 $1,393,589 $32,377,616 

Sumter $7,873,888 $1,280,098 $788,364 $455,660 $10,398,010 

Union $2,090,878 $306,875 $173,502 $171,634 $2,742,889 

Williamsburg $1,967,805 $306,632 $90,772 $161,797 $2,527,006 

York $20,568,501 $2,681,456 $890,263 $1,175,950 $25,316,170 

Grand Total $404,549,899 $67,172,874 $22,356,269 $21,688,208 $515,767,250 

 Table 10 Building Exposure by Category ɀ Hurricane Hugo Scenario 

Future Climate Considerations  

Based on scientific research, warming of the climate and of ocean waters are projected to increase 
the intensity of tropical cyclone activity. Some areas are expected to see greater likelihood of rapid 
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intensification of tropical systems (Maya Chung, 2021).  Increases in the overall level of the ocean 
will continue to increase storm surge and inundation levels. More intense tropical cyclones and 
hurricanes are to be expected from the change in atmospheric conditions. This coupled with higher 
water levels will increase the damaging effects of storm surge, overall inundation, wind, and 
tornadoes caused by tropical cyclones.  
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B. Severe Thunderstorms  
 

Thunderstorms occur frequently in South Carolina. When severe, thunderstorms bring high winds 
and potential for hail and tornadoes and can cause significant damage to property and risk to 
human safety and health.  
 

Formation  

Development of a thunderstorm begins when unstable air rises, and clouds undergo vertical growth. 
There is little rain at this stage, and because of the lifting mechanism, either by localized convection 
or some other trigger, clouds can grow vertically of 5 to 20 meters per second. Within the cloud, the 
temperature decreases with height and ice crystals start to form. Lightning may occur during this 
relatively short-lived stage. 

Figure 19:  Stages of a Severe Thunderstorm.  

Source : NOAA 

The mature stage occurs when precipitation begins to fall. Downdrafts (columns of downward-
pushed air) form in the most intense precipitation areas, with updrafts in the center that continue to 
feed the storm water vapor. Precipitation, lightning, and thunder are most intense during the mature 
stage. 

The dissipating stage occurs when precipitation becomes heavy enough and occupies the entire cloud 
base, the updraft is overcome by the downdraft and the additional moist air is cut off from feeding 
the storm. Precipitation decreases in intensity at this stage. 

Classification  
A thunderstorm that includes at least one of the following is considered severe (NOAA, n.d.): 

¶ Hail that is one (1) inch in diameter or larger 
¶ Winds of 58 miles per hour (mph) or greater 

According to NOAA, in the United States, about 10% of yearly thunderstorm events are classified as 
severe (NOAA, n.d.). Severe thunderstorms can also occur from supercells. A supercell contains a 
single persistent rotating updraft zone, meaning a single cell rather than multiple cells in a system 

(NOAA, n.d.). A supercell storm can last up to several hours, is immensely powerful, and typically has 
the conditions to spawn violent tornadoes (NOAA, 2022). 
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A squall line is the term used to identify a line of active thunderstorms. A derecho describes 
substantial wind associated with thunderstorms (NOAA, n.d.). Derechos are identified by wind 
damage extending more than 240 miles accompanied by wind gusts exceeding 57 miles per hour 
(MPH). Mesoscale convective complexes (MCCs) are circular and typically occur, and are most 
intense, at night. MCCs generally consist of several isolated thunderstorms and last more than 12 
hours. The primary threats from these complexes are heavy rain and flooding (NOAA, n.d.). 

NWS emergency alerts for severe thunderstorms are (National Weather Service , 2016): 

¶ Severe Thunderstorm Watch: Severe thunderstorms are possible in and near the 
watch area. 

¶ Severe Thunderstorm Warning: Severe weather has been reported by spotters 
or indicated by radar. 

One of the easiest ways to discern between a severe thunderstorm watch and a severe thunderstorm 
warning is a watch has all the ingredients or factors for severe weather to take place.  For a severe 
thunderstorm warning, the event is actively taking place in the warning area. 

Location and Probability  

Thunderstorms can occur in all regions of the United States but are most common in the central and 
southern states. It cannot be predicted where thunderstorms may occur, therefore it is assumed in 
this plan that all buildings and facilities are equally exposed to these to hazards and could be 
impacted. Figure 20 ÄÅÐÉÃÔÓ ÅÁÃÈ ÃÏÕÎÔÙȭÓ ÒÅÌÁÔÉÖÅ ÒÉÓË ÓÃÏÒÅ ÆÏÒ ÅØÐÅÒÉÅÎÃÉÎÇ Á ÓÅÖÅÒÅ ÔÈÕÎÄÅÒÓÔÏÒÍ 
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Figure 20:  South Carolina Average Annual Severe Thunderstorm Warnings 

 

 

Figure 21: Severe Thunderstorm Warnings for South Carolina (1986-2021) 
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Figure 22: Recent Severe Thunderstorm Warnings for South Carolina (2015-2021)  

 

Vulnerability  
The average severe thunderstorm risk score is 0.36 per county. The counties with the highest risk 
scores are Orangeburg (1), Richland (0.79), and Lexington (0.79) counties. The counties with the 
lowest risk scores were Horry (0), Dillon (0.03), and Marion (0.06) counties. Of the included 1,303 
census tracts, 142 fall within the combined highest levels of social vulnerability and highest risk 
scores (dark blue). These high-high areas are concentrated in 15 counties throughout the state, 
including areas in Aiken, Berkeley, Calhoun, Clarendon, Colleton, Fairfield, Greenville, Kershaw, 
Laurens, Lexington, Newberry, Orangeburg, Richland, Sumter, and Union counties. 

 

Figure 23: South Carolina Social Vulnerability and Severe Thunderstorm Risk 
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Figure 24:  South Carolina Severe Thunderstorm Risk 

Impact  
The table below lists severe thunderstorm occurrences by county from 1960 through 2020. 
Annualized loss amounts are based on crop and property losses for the period covered. No losses 
were recorded in the most recent Six years (through 2020). Orangeburg has the highest probability 
of a future occurrence and Oconee has the highest annualized losses. Details on impacts and 
occurrences for all counties are provided. 

County 

Historical Events  

(1960-2020) 

Recent Impact 

(2015-2020) 

Annualized 

Losses 
Deaths Injuries 

Annualized 

Losses 
Deaths Injuries 

Abbeville $29,456 0 4 $6,654 0 0 

Aiken $53,175 3 5 $12,359 0 0 

Allendale $30,991 0 0 $146 0 0 

Anderson $107,203 2 14 $46,598 1 0 

Bamberg $93,535 0 1 $1,290 0 0 

Barnwell $37,013 0 2 $2,597 0 0 
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County 

Historical Events  

(1960-2020) 

Recent Impact 

(2015-2020) 

Annualized 

Losses 
Deaths Injuries 

Annualized 

Losses 
Deaths Injuries 

Beaufort $59,990 0 10 $7,740 0 1 

Berkeley $57,588 2 6 $798 0 0 

Calhoun $46,214 0 0 $9,631 0 0 

Charleston $94,857 2 3 $12,327 0 0 

Cherokee $58,549 1 2 $1,850 0 0 

Chester $31,148 2 4 $3,317 0 0 

Chesterfield $38,347 0 10 $4,202 0 3 

Clarendon $32,746 2 1 $4,031 0 0 

Colleton $64,016 1 4 $2,117 1 1 

Darlington $44,644 0 6 $25,779 0 3 

Dillon $37,316 2 3 $7,494 0 1 

Dorchester $39,575 3 4 $1,097 0 0 

Edgefield $23,861 1 2 $864 0 0 

Fairfield $28,542 0 2 $14,377 0 1 

Florence $104,015 0 5 $57,955 0 0 

Georgetown $78,884 2 1 $5,202 0 0 

Greenville $132,677 3 11 $43,246 0 0 

Greenwood $25,258 1 1 $6,891 0 0 

Hampton $21,822 1 1 $178 0 0 

Horry $181,052 1 13 $26,403 0 0 

Jasper $46,264 1 2 $2,475 0 0 

Kershaw $60,418 2 7 $9,970 0 0 

Lancaster $38,725 1 6 $15,704 1 0 

Laurens $115,385 2 3 $9,730 0 0 

Lee $221,093 0 1 $6,682 0 0 

Lexington $49,181 3 9 $40,894 1 0 

Marion $31,376 0 2 $7,379 0 0 

Marlboro $1,763,034 0 3 $43,545 0 0 

McCormick $16,316 0 1 $276 0 0 

Newberry $31,015 0 0 $6,543 0 0 

Oconee $105,775 0 1 $10,144 0 0 

Orangeburg $56,198 2 10 $6,754 1 0 

Pickens $116,136 2 7 $18,664 1 1 

Richland $189,094 4 12 $214,031 1 1 

Saluda $26,829 0 1 $2,811 0 0 

Spartanburg $237,003 2 7 $28,906 0 0 
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County 

Historical Events  

(1960-2020) 

Recent Impact 

(2015-2020) 

Annualized 

Losses 
Deaths Injuries 

Annualized 

Losses 
Deaths Injuries 

Sumter $45,216 2 3 $9,739 0 0 

Union $33,389 0 2 $7,683 0 0 

Williamsburg $39,469 1 2 $17,740 0 0 

York $46,369 2 7 $15,102 1 0 

Grand Total $4,820,759 49 202 $779,915 5 11 

State Average $104,799 1 4 $16,955 0 0 

Table 11 Severe Thunderstorm Occurrences by County  

Historical and Notable Events 
!ÌÌ ÈÉÓÔÏÒÉÃÁÌ ÁÎÄ ÒÅÃÅÎÔ ÏÃÃÕÒÒÅÎÃÅ ÄÁÔÁ ÉÓ ÄÅÒÉÖÅÄ ÆÒÏÍ .#%)ȭÓ 3ÔÏÒÍ %ÖÅÎÔ $ÁÔÁÂÁÓÅ ÕÎÌÅÓÓ ÓÔÁÔÅÄ 
otherwise. Loss-causing data is derived from SHELDUS V.20.0.  For more information, see Appendix 
B, Hazard Analysis Methodology. 

September 12, 1997: Myrtle Beach (Horry County) experienced a thunderstorm microburst which 
brought heavy rains. The hardest hit area was the beach berm and hotel area along a four-block strip 
from 26th Avenue to 30th Avenue. Two people were injured, sustaining cuts and bruises from flying 
glass and debris. Damages were estimated at $500,000. 

August 1, 2012: Scattered severe thunderstorms produced some large hail and damaging winds 
around the Midlands of SC. The Item reported that the Shiloh United Methodist Church, built in 1831, 
was destroyed by fire. Damage estimates were at $1,300,000. 

August 1, 2016: Thunderstorms swept southeast into the Midlands and the Central Savannah River 
Area, meeting up with development along a sea breeze front pushing northwest up into the Southern 
Midlands. Strong low-level convergence and upper-level support focused heavy rain and damaging 
wind throu gh the region in the early to mid-evening hours. Property damage was estimated at 
$1,000,000.  

March 21-22, 2017: A mesoscale convective vortex moved through the state during the late 
afternoon into the evening hours. At the same time, thunderstorms developed along the Appalachian 
Mountains, and the two systems merged. The result brought severe storms throughout the state and 
produced golf and tennis ball sized hail in areas of Greenville County.  The storms continued through 
the Midlands to the coast bringing high winds4.   

July 19, 2017: A large cluster of thunderstorms developed along the sea breeze boundary in the mid 
afternoon and produced large hail and damaging winds across portions of southeast South Carolina. 
Property damage was estimated at $400,000.  

Recent Activity (2018-2022)  
April 15, 2018:  Afternoon thunderstorms impacted much of the Upstate and Midlands resulting in 
severe weather. Wind gusts, hail, and a tornado resulted in more than $90,000 in reported damage. 

April 19, 2019:  A squall line caused severe weather in the Pee Dee region that included high winds 
as well as two tornadoes, resulting in damages estimated at $197,000.  
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May 31, 2019: A cold front produced severe storms across Darlington, Horry, and Marlboro counties 
duri ng the afternoon and into the evening.  Numerous reports of power outages resulted from high 
winds and 1-inch hail.  Property damage was estimated at $123,000. 

June 20, 2019: Severe weather in the afternoon lead to multiple reports of high winds leading to 
multiple downed trees. A report in Fendall (Florence County) had several trees down on two mobile 
homes. Estimated damages reached $136,000 in Darlington, Florence, Horry, Marion, and 
Williamsburg counties. 

July 18, 2019: Thunderstorms in the afternoon crossed into South Carolina from Georgia, bringing 
severe weather.  High wind gusts were reported in Eastatoe (Pickens County) where two workers 
were killed, and two others injured on a residential construction site after a home collapsed. 

January 11-12, 2020: Multiple thunderstorms resulted in reports of straight-line wind damage and 
spawned tornados in the Upstate and Midlands. Numerous trees were reported down with damage 
to infrastructure.  Property damage was estimated at $36,000.     

January 24, 2020: A downburst near Patrick (Chesterfield County) caused wind damage. A mobile 
home was lifted causing six people inside the residence to be injured. 

February 6 -7, 2020: A slow moving system brought severe weather to the Upstate. The storms 
brought heavy rainfall , resulting in flash flooding beginning in Oconee, Pickens, Greenville, and 
Spartanburg counties. A tornado touched down in Clevedale (Spartanburg County) and resulted in 
more than 400 home and businesses being damaged. One fatality was reported in Fort Mill (York 
County) when a tree fell on a vehicle.  As the system moved east, flooding became an issue across the 
region.  The Saluda and Reedy rivers experienced flooding that impacted homes and roads. Property 
damage and costs were estimated at $16,661,000. 

February 13, 2020:  Midday thunderstorms led to high wind gusts in the Midlands.  Reports of a tree 
falling on a car along Interstate 20 near mile marker 58 in Lexington County resulted in a fatality. 

April 13, 2020:  Easter weekend saw a major system develop in the Plains and work its way across 
the southeast to South Carolina.  On Monday, April 13, the storm system impacted South Carolina 
producing a tornado outbreak unlike South Carolina had seen before. South Carolina recorded 28 
confirmed tornadoes with 12 being significant (EF2+) ɀ a daily record for the state.  The strongest 
tornado was an EF-4 in Hampton County, the strongest tornado in South Carolina since 1995.    

During the overnight hours, the Upstate recorded its first EF3 tornado since 1994 in Seneca (Oconee 
County)5.  The EF3 led to one fatality and five injuries.  Uprooted trees were reported, leading to 
damages in other parts of Oconee County. Greenville and Pickens counties also recorded tornadoes. 
A tornado in Pumpkintown (Pickens County) caused eight injuries.  York County experienced 
multiple trees downed with gusts reaching 64 mph in Rock Hill (York County).  Property damage for 
the Upstate was estimated at $100 million.   

As the squall line moved east across the state, the Midlands experienced high wind gusts and multiple 
tornadoes. A long-track tornado began in Elko (Barnwell County) intensified to an EF3 through 
Orangeburg County before it dissipated near Saint Matthews (Calhoun County).  Multiple structures 
were damaged; the storm resulted in two fatalities and seven injuries in the Midlands.   

In the Pee Dee region, the storm continued its intensity.  A microburst near Wallace (Marlboro 
County) blew roofs of multiple residences and downed trees. Multiple tornadoes touched down in 
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Georgetown County, leading to damage to structures, downed trees, and power outages.  In total, 
property damage for the Pee Dee was estimated at $535,500.   

June 21, 2020: Late afternoon scattered thunderstorms produced high winds blew over multiple 
trees in Greenville and Spartanburg counties.  Property damage was estimated at $260,000.   

May 3-4, 2021: Late afternoon and evening storms produced severe weather through parts of the 
Upstate and Midlands regions.  The storms produced hail, strong winds and two tornadoes.  Hail was 
reported in Lee, Lexington, and Saluda counties ranging from 0.75 inches to 1.75 inches.  High winds 
downed many trees in Bamberg, Newberry, Richland, and Sumter counties in addition to the 
previously mentioned areas.  A tornado was later confirmed in Lowndesville (Abbeville County) that 
traveled 30 miles to Greenwood. On May 4, an EF1 tornado impacted the Fairfield County Airport in 
Winnsboro, which received damage to several planes and a hangar (SC State Climatology Office , 
2021).   

Future Climate Conditions  

Overall, climate trends are not as definitive because of interannual variation and the inconsistencies 
in the recording of past occurrences. Some climate model simulations suggest that convective 
available potential energy will increase in the future and wind shear will decrease. If these 
simulations hold true with the energy for severe thunderstorms being more prevalent, a safe 
assumption would be an increase in severe thunderstorms (Brooks H. , 2012). Less conservative 
climate models predicting a higher global average annual temperature increase will also increase the 
potential for severe thunderstorms and the hazards that come with them. 
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C. Tornadoes  
A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud extending to the 
ground.6 Tornadoes come in various appearances. Tornadoes may be clearly visible, rain-wrapped, 
or even translucent depending on weather conditions. Dust and debris often are picked up and may 
be one of the best indicators of a tornado touching down. The size and shape of a tornado does not 
ÅØÐÌÉÃÉÔÌÙ ÉÎÄÉÃÁÔÅ Á ÔÏÒÎÁÄÏȭÓ ÓÔÒÅÎÇÔÈ ÏÒ ÄÅÓÔÒÕÃÔÉÖÅ ÐÏÔÅÎÔÉÁÌ (NOAA, 2022).  

Although tornadoes occur worldwide, the United States has the greatest number of tornado events. 
On average there are more than 1,200 tornadoes reported nationwide annually (NOAA, 2022). 
resulting in an average of 100 deaths and 1,500 injuries each year (National Weather Service , 2016). 
Tornadoes may form at any time of the year. In the United States, the peak of events occurs in the 
spring and early summer months, March through June. Tornadoes occur most frequently during the 
late afternoon and early evening. 

Formation  

Tornadogenesis is the process of tornado formation.7 While tornadoes are most often generated by 
thunderstorm activity or a situation of severe weather (sometimes spawning from tropical cyclones 
and other coastal storms), the exact mechanisms behind tornadogenesis are still being examined. 
Tornado development associated with supercell thunderstorm activity involves three key elements 
(Markowski, 2009): 

¶ Development of a persistent rotating updraft (a key component of supercell thunderstorms) 

(NOAA, 2022) 
¶ Development of a rear flank downdraft that contains rotation to aid in the development of 

rotation to the ground 
¶ Focusing of the low-level rotation through convergence and upward spin up into the updraft. 

More basically, conditions include cool, dry air intersecting and overriding a layer of warm, moist air, 
forcing the warm air to rise rapidly. The presence of vertical wind shear (large change in wind speed 
and/or direction over a short distance) at the surface and higher up at 5,000 feet in the same location 

causes a horizontal rotation of the air. Rising and rotating air from the cloud lifts this horizontal tube 
of rotating air so that it becomes vertical. This narrow column of air stretches downward, rotates, 
and is fed by the warm, moist air. Once this column extends to the ground, it becomes a tornado. 
Swirling dust and debris from the surface make the tornado visible. 

 

Figure 25: Vorticity evolution leading to Tornadogenesis.  

Source: BAMS 
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All three elements are generally present for a tornado to form, although weak tornadoes can form 
without all three elements present. Many of the most intense tornadoes, which can cause widespread 
damage and large numbers of casualties, are generated by supercell thunderstorms (Wurman, 2012). 

Classification  

Damage from tornadoes is from powerful winds and flying debris. It is rare to be able to measure 
ÐÒÅÓÓÕÒÅ ÃÈÁÎÇÅÓ ÁÎÄ ×ÉÎÄ ÓÐÅÅÄÓ ÏÆ Á ÐÁÓÓÉÎÇ ÔÏÒÎÁÄÏȟ ÂÕÔ ÉÔ ÉÓ ÐÏÓÓÉÂÌÅ ÔÏ ÃÌÁÓÓÉÆÙ Á ÔÏÒÎÁÄÏȭÓ 
damage. Typically, tornadoes cause the greatest damages to structures of light construction such as 
residential homes (particularly mobile homes) and their impacts tend to remain localized. The 
Enhanced Fujita Scale for Tornadoes was developed to measure tornado strength and associated 
damages. The strongest tornado observed in South Carolina is an EF4.  While rare, EF5 tornadoes are 
possible. 

Table 12 Enhanced Fujita Scale  

Location and Probability  
Tornadoes can occur in all parts of the United States including all parts of South Carolina. Although 

tornadoes are more likely to strike between the months of March and June, tornadoes are possible 

year-round in the state. In South Carolina, the prevailing winds usually come from the southwest, so 

tornado paths generally follow this direction. Based on past occurrence data, Orangeburg County has 

the highest probability of a future occurrence.  

EF-Scale 
Number 

Wind 
Speed 
(MPH) 

Type of Damage Observed 

EF0 65-85 
Minor damage. Peels surface off some roofs; some damage to gutters or 
siding; branches broken off trees; and shallow-rooted trees push over 

EF1 86-110 
Moderate damage. Roofs severely stripped; mobile homes overturned or 
badly damaged; loss of exterior doors; and windows and other glass 
broken 

EF2 111-135 
Considerable damage. Roofs torn off well-constructed houses; foundations 
of frame houses shifted; mobile homes destroyed; large trees snapped or 
uprooted; light-object missiles generated; and cars lifted off ground 

EF3 136-165 

Severe damage. Entire stories of well-constructed houses destroyed; severe 
damage to large buildings such as shopping malls; trains overturned; trees 
debarked; heavy cars lifted off the ground and thrown; and structures with 
weak foundations blown away some distance 

EF4 166-200 
Devastating damage. Well-constructed houses and whole frame houses 
completely leveled; and cars thrown, and small missiles generated 

EF5 > 200 

Extreme damage. Strong frame houses leveled off foundations and swept 
away; automobile-sized missiles fly through the air in excess of 100 
meters; steel reinforced concrete structure badly damaged; and high-rise 
buildings have significant structural deformation 
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Figure 26: Tornadoes (1950-2020) by Fujita/ Enhanced Fujita Scale Classification 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 27: Average Annual Tornado Warnings in South Carolina Counties (1986-2022) 
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County 

Hazard Occurrence 

(1950-2020) 

County 

Hazard Occurrence 

(1950-2020) 

Future Annual 

Probability 

(% chance per 

year) 

Frequency 

Interval            

(Years 

between 

event) 

Future Annual 

Probability 

(% chance per 

year) 

Frequency 

Interval            

(Years 

between 

event) 

Abbeville 30 3.38 Greenwood 23 4.44 

Aiken 55 1.82 Hampton 18 5.46 

Allendale 23 4.44 Horry 72 1.39 

Anderson 52 1.92 Jasper 11 8.88 

Bamberg 34 2.96 Kershaw 32 3.09 

Barnwell 39 2.54 Lancaster 21 4.73 

Beaufort 31 3.23 Laurens 31 3.23 

Berkeley 46 2.15 Lee 15 6.45 

Calhoun 34 2.96 Lexington 55 1.82 

Charleston 61 1.65 Marion 11 8.88 

Cherokee 27 3.74 Marlboro 23 4.44 

Chester 23 4.44 McCormick 20 5.07 

Chesterfield 37 2.73 Newberry 49 2.03 

Clarendon 42 2.37 Oconee 34 2.96 

Colleton 38 2.63 Orangeburg 94 1.06 

Darlington 38 2.63 Pickens 38 2.63 

Dillon 28 3.55 Richland 54 1.87 

Dorchester 28 3.55 Saluda 15 6.45 

Edgefield 27 3.74 Spartanburg 49 2.03 

Fairfield 41 2.45 Sumter 34 2.96 

Florence 49 2.03 Union 24 4.18 

Georgetown 24 4.18 Williamsburg 24 4.18 

Greenville 52 1.92 York 31 3.23 

State Average  36 3.4 
 

Historical and Notable Events  

April 30, 1924:   The Horrell Hill tornado ripped a 135-mile path across the state. The longest tornado 
ÐÁÔÈ ÒÅÃÏÒÄÅÄ ÉÎ ÔÈÅ ÓÔÁÔÅȭÓ ÈÉÓÔÏÒÙȟ ÉÔ ÂÅÇÁÎ ÉÎ !ÉËÅÎ #ÏÕÎÔÙ ÁÎÄ ÅÎÄÅÄ ÉÎ $ÁÒÌÉÎÇÔÏÎ #ÏÕÎÔÙȢ 3ÉØÔÙ-
seven people lost their lives, with almost half the deaths occurring in Richland County and the 
community of Horrell Hill. Based on damage records and historical reports, estimates rate this storm 
an F4 on the Fujita Scale with wind speeds between 207 mph and 260 mph. 

March 28, 1984: An intense low-pressure center moved across the state, spawning 11 tornadoes and 
numerous severe thunderstorms. The first tornado to appear struck Anderson County and was 
followed by a series of 10 tornadoes. The tornadoes traveled across Anderson and Newberry 
counties, moving east-northeast through Marlboro County before entering North Carolina. Fifteen 
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people lost their lives, with an additional six deaths indirectly associated with the events. Damages 
were estimated at more than $100 million.  

October 11, 2002: A strong EF2 tornado touched down in Georgetown County and destroyed five 
manufactured homes, a car, and two houses before continuing along a northeastern path for a mile 
through a residential area of Georgetown. Twenty-eight structures were damaged, including homes, 
businesses, and churches. Eight people were hospitalized for minor injuries; property damage was 
estimated at more than $750,000. 

September 4, 2004: An EF2 tornado caused three injuries and $1.7 million in property damage in 
Sumter County. Emergency managers reported major damage to 55 homes, with an additional nine 
homes that were destroyed. 

April 10, 2009:  Supercell thunderstorms spawned tornadoes in the upstate in the evening. Large hail 
and straight-line wind damage also occurred. The largest tornado tracked through Aiken County 
where there was widespread damage, one indirect fatality and around a dozen injuries. Total damage 
is estimated to be at $6 million. 

April 25, 2010:  In Darlington County, a thunderstorm developed supercell characteristics and 
spawned a tornado that touched down multiple times near Oats and Darlington. Damage surveys 
confirmed an EF2 touched down with winds up to 115 mph. Residential homes sustained significant 
damage, while businesses near Highway 52 sustained moderate damage. Three direct injuries were 
attributed to this event. Loss estimates place damages at more than $7 million. 

November 16, 2011: A supercell thunderstorm in the eastern part of the Upstate produced an EF2 
tornado in Chester County that moved into York County. Dozens of homes were damaged, and many 
trees were downed. There were three direct fatalities and five direct injuries. This was the strongest 
tornado to hit York County in almost 40 years. Damage was estimated at more than $2 million. 

April 05, 2017:  An intensifying cluster of thunderstorms moved into the Upstate from northeast 
Georgia in advance of a strong storm system and attendant cold front. Anderson County bore the 
brunt of the storms, as virtually the entire county was impacted by 60 to 80 mph wind gusts. Brief, 
weak tornadoes enhanced the damage in several locations. The storms weakened and were generally 
not severe by the time they reached the I-26 corridor. Property damage was estimated at $100,000. 
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Figure 28 Recent Tornado Event Occurrence in South Carolina (2015-2020) 

Recent Activity (2018ɀ2023)  
 

April 13, 2020:  A large-scale outbreak of severe weather moved through the state on Monday 
morning, April 13, 2020, generating 25 tornadoes that impacted 14 counties. Communities in Aiken, 
Bamberg, Barnwell, Berkeley, Colleton, Charleston, Dorchester, Georgetown, Greenwood, Hampton, 
Marlboro, Oconee, Orangeburg, and Pickens counties sustained damage to residential and 
commercial structures. The storms also resulted in blocked roadways and power outages because of 
debris and downed trees and power lines.   
 
There were multiple injuries and nine storm-related fatalities, which was the highest number of 
deaths attributed to tornadoes in South Carolina since 1984.  The strongest tornado was an EF-4 in 
Hampton County.  Prior to this outbreak, there had been only 10 EF-4 tornadoes on record in the 
state.  The most recent EF-4 prior to April 13, 2020, occurred in 1995.  The EF-4 tornado on April 13 
was the first EF-4 recorded in the Lowcountry region and the first on record to occur before noon in 
South Carolina.  The seven EF-3 tornadoes on April 13 were the most EF-3 or stronger tornadoes to 
occur in single day on record in South Carolina. Overall, 30 confirmed tornadoes made the April 2020 
event the second largest tornado outbreak on record in the state.   

South Carolina received a major disaster declaration for the April 13 tornadoes that includes 
Individual Assistance (IA) for seven counties (Aiken, Colleton, Hampton, Marlboro, Oconee, 
Orangeburg, and Pickens), Public Assistance (PA) for seven counties (Barnwell, Colleton, 
Georgetown, Hampton, Oconee, Orangeburg, and Pickens), and the Hazard Mitigation Grant Program 
(HMGP) statewide. The PA damage estimates, which includes only public infrastructure and response 
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costs and does not include insured damage, total $17.1 million. IA programs support to residents 
totaled $5.36 million.   

 
Figure 29: April 2020 Tornado Outbreak, Federal Disaster Declared Counties 

Vulnerability  
Based on occurrence data from 1950 to 2020, the statewide average tornado risk score is 0.29 per 
county. Orangeburg County has the highest tornado risk score (1.00), followed by Horry (.73) and 
Charleston (.59). Jasper and Marion counties received the lowest risk score for tornadoes (0.00), with 
Lee and Saluda having the next least tornado risk (0.05).  
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Figure 30: South Carolina Tornado Risk Scores by County 

)Î ÔÅÒÍÓ ÏÆ ÒÅÓÉÄÅÎÔÓȭ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÔÏ ÔÏÒÎÁÄÏÅÓȟ ÓÔÒÕÃÔÕÒÁÌ ÉÎÔÅÇÒÉÔÙ Ïf residences can plan a key role 
in survivability in a tornado, as can access to warning information and the ability to take shelter 
quickly. For this reason, housing types and availability and income are related to outcomes in 
tornadoes. Of 1,303 census tracts in South Carolina, 181 fall within the combined highest levels of 
social vulnerability and highest risk scores (dark blue). These high-high areas are concentrated in 12 
counties, including areas in Aiken, Anderson, Berkeley, Charleston, Florence, Greenville, Horry, 
Lexington, Newberry, Orangeburg, Richland, and Spartanburg counties. 

 

Figure 31: South Carolina Social Vulnerability and Tornado Risk  




































































































































































































































































































































































































































































































