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1. INTRODUCTION 

PURPOSE 

The purpose of the Sussex County Multi-Jurisdictional All-Hazard Mitigation Plan Update (from now on 
referred to as the ñPlanò) is to continue providing guidance for hazard mitigation in Sussex County. It identifies 
hazard mitigation goals, objectives, and recommended actions and initiatives for County and jurisdictional 
governments to reduce injury and damage from natural hazards.  

This Plan meets the requirements for a local hazard mitigation plan under Final Rule, 44 CFR 201.6, 
published by the Federal Emergency Management Agency (FEMA) in September 2009.  

This Plan update keeps Sussex County qualified to obtain all disaster assistance, including all categories of 
Public Assistance, Individual Assistance, and Hazard Mitigation grants available through the Robert T. 
Stafford Disaster Relief and Emergency Assistance Act, P.L. 93288, as amended. In addition, future 
enhancements of the State All-Hazard Mitigation Plan will allow the State to obtain more significant funding 
for hazard mitigation planning and projects (20 percent of Federal Stafford Act disaster expenditures versus 
7.5 percent for a standard state plan). It also keeps the State eligible for the annually funded Building Resilient 
Infrastructure and Communities (BRIC) Program, and the Flood Mitigation Assistance Program.  

Without this Plan, all eligible local jurisdictions would be ineligible to receive various disaster recovery 
programs. Including the Public Assistance Program to repair or replace damaged public facilities and the Fire 
Management Assistance Program to help the State and communities recover from the costs of major 
disasters. In contrast, the State and local communities would remain eligible for certain emergency assistance 
and Human Services programs available through the Stafford Act. 

ORGANIZATION OF THE PLAN 

The Plans organization parallels the structure provided in the Final Rule, 44 CFR 201.4.  It has seven 
sections, appendices containing mitigation assessment annexes., supporting documentation, and adoption 
resolutions.  In addition, there are references to the CFR throughout the Plan.  Where possible, these provide 
specific section and subsection notations to aid the review process. 

 Section 1: Introduction ש

  Section 2: Planning Process ש

  Section 3: Hazard Identification ש

  Section 4: Risk Assessment ש

  Section 5: Capabilities and Resources ש

  Section 6: Mitigation Strategy ש

  Section 7: Plan Monitoring and Maintenance ש

  Appendix A: Jurisdictional Mitigation Assessment Annexes ש

 Appendix B:  Acronyms ש

 Appendix C: Meeting Documentation ש

 Appendix D: Stakeholder Survey ש
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 Appendix E: Adoption Resolutions for Sussex County and the Participating Jurisdictions ש

 Appendix F: Formal Approval Letters for Sussex County and the participating jurisdictions ש

MISSION STATEMENT 

Continue to develop and update a comprehensive pre-and post-disaster hazard mitigation program guided 
by the adoption of stormwater management practices, the implementation of codes and regulations, the 
protection of critical facilities and infrastructure, the adoption of education and outreach efforts, pre-event 
planning and preparedness, and the identification of projects designed to reduce the vulnerability of 
individuals, families, households, businesses, infrastructure and critical facilities to the adverse effects of 
natural hazards. 

GOALS AND OBJECTIVES 

The Hazard Mitigation Steering Committee supported updating the goals, objectives, and mitigation actions. 
The mitigation actions address or solve local mitigation issues and problems. Therefore, the Sussex County 
Hazard Mitigation Steering Committee developed the mission statement above for the Sussex County All-
Hazard Mitigation Plan and the following goals for hazard mitigation.  

 Sussex County and participating jurisdictions will continue to adopt enhanced stormwater ש
management practices.  

 Sussex County and participating jurisdictions will continue to adopt and enforce codes and ש
regulations designed to reduce the impact of natural hazards.  

 Sussex County and participating jurisdictions will continue to retrofit and protect Critical ש
Infrastructure and Key Resources from natural and human-caused hazards.  

 Sussex County and participating jurisdictions will continue to enhance education and outreach ש
strategies to improve the dissemination of information to the public regarding hazards, including the 
steps to reduce their impact.  

 Sussex County and participating jurisdictions will continue to improve pre-event planning and ש
preparedness activities.  

 Sussex County and participating jurisdictions will continue to identify and implement sound hazard ש
mitigation projects.  

Work continues with local agencies and departments to develop projected timelines and potential funding 
sources for the actions identified in the mitigation strategy with specific mitigation actions in Section 6 and 
the Jurisdictional Mitigation Assessment Annexes of the Plan. 

PLANNING PROCESS 

This Plan update is the product of the efforts of a cross-section of people from the County, jurisdictions, and 
other interested parties. This effort builds on several mitigation planning initiatives dating back to 2004.  

Staff from the Sussex County Emergency Operations Center led the Sussex County All-Hazard Mitigation 
Plan Update development effort, directed by the Director of the Emergency Operations Center. 

The Sussex County Hazard Mitigation Steering Committee (HMSC), assembled by the Sussex County 
Emergency Operations Center and DEMA Natural Hazards Section, provided guidance and assisted with the 
development of the All-Hazard Mitigation Plan Update, including review of previous hazard mitigation 
planning initiatives, development of mitigation strategies, and the strategy implementation plan. In addition, 
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the HMSC and the Hazard Mitigation Working Group (HMWG) members were selected based on their ability 
to provide technical expertise, previous experience, prior HMP involvement, and perspective on all aspects 
of the planning process, including land-use planning, building codes, transportation, and infrastructure. 
Representation included members from the local government, law enforcement, fire service, licensing & 
inspections, emergency management community, state agencies, public works, and building officials.  

Once the Plan update is promulgated by the Sussex County Council and approved by FEMA, the Committee 
will function as an advisor to the State Hazard Mitigation Officer on hazard mitigation efforts, including future 
reviews and revisions. 

PARTICIPATING JURISDICTIONS  

Participation by local agencies was critical in the development of the Plan.  Sussex County and 21 
jurisdictions (See list below) participated by identifying potentially vulnerable facilities along with agency-
specific goals to address their vulnerabilities through mitigation actions and initiatives.  The representatives 
for each jurisdiction can be found in Table 2-2. 

PARTICIPATING JURISDICTIONS 

City of Lewes Town of Delmar Town of Laurel 

City Rehoboth Beach Town of Dewey Beach Town of Millsboro 

City Seaford Town of Ellendale Town of Millville 

Sussex County Town of Fenwick Island Town of Milton 

Town of Bethany Beach Town of Frankford Town of Ocean View 

Town of Blades Town of Georgetown Town of Selbyville 

Town of Bridgeville Town of Henlopen Acres Town of Slaughter Beach 

Town of South Bethany Sussex County  

Table 1-1.  Participating Jurisdictions 

NON-PARTICIPATING JURISDICTIONS  

The following jurisdictions chose not to participate in the update of this plan.  Outreach attempts were made 
by both county representatives and OGL project managers: 

Á Town of Greenwood 

Á Town of Dagsboro 

Á Town of Bethel 

Communities of Broadkill Beach and North Shores are un-incorporated areas and therefore any concerns 
are addressed by Sussex County. 
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In determining jurisdictional participation in the planning process was adequate for this Plan and the FEMA 
plan review process, the following were established as minimum criteria:  

1. Attendance by a representative of each jurisdiction at two (2) meetings where the development of 
the Plan was discussed. 

2. Completion of portions of the capability assessment survey regarding the identity and participation 
of floodplain administrators and the status and update intervals for master plans, zoning plans, and  

3. Identification and documentation of at least two (2) mitigation actions for identified hazards.  

4. Adoption of the Plan after the Plan's designation as "approvable pending adoption" is received from 
DEMA and FEMA. 

HAZARDS AND RISKS 

In the hazard identification, analysis, and vulnerability assessment process, completed as part of the plan 
update, the HMSC and HMWG identified and considered the following hazard that has significant potential 
to affect the people, environment, economy adversely, and property of Sussex County. This list is not all 
inclusive but were identified as credible significant threats to the community as defined by the community. 
Other threats were reviewed, and a brief review of potential impact on the jurisdictions are in Section 3. 

Eleven (11) Natural 

Á Drought 

Á Earthquake 

Á Beach/Soil Erosion 

Á Extreme Heat/Cold 

Á Flooding 

Á Hail 

Á Hurricane Wind (Straight Line Winds) 

Á Thunderstorm 

Á Tornado 

Á Wildfire 

Á Winter Storm (Severe Weather) 

Five (5) Human-caused 

Á Active Shooter 

Á Terrorism (Cyber Hardware/Software) 

Á Dam/Levee Failure 

Á Hazmat 

Á Pipeline Failure 

One (1) Technological 

Á Cyber Terrorism 
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Based on the findings, analysis, and results of surveys presented to both HMSC and HMWG, the hazards, 
their definition, and the priority can be found in Section 3. 

INTERIM FINAL RULE REQUIREMENT FOR ADOPTION AND APPROVAL  

Requirement §201.6(c)(5): [The local hazard mitigation plan shall include] documentation the plan has been 
formally adopted by the governing body of the jurisdiction requesting approval (e.g., City Council, County 
Council Tribal Council). For multi-jurisdictional plans, each jurisdiction requesting approval of the plan must 
document that it has been formally adopted. 

Requirement §201.6(a)(3): multi-jurisdictional plans (e.g., watershed plans) may be accepted, as 
appropriate, if each jurisdiction has participated in the process. Statewide plans will not be accepted as 
multi-jurisdictional plans.  

ADOPTION AND APPROVAL PROCEDURE  

On, (ENTER DATE), the Federal Emergency Management Agency (FEMA) Region 3 determined that the 
Plan was ñapprovable pending adoption.ò On, (ENTER DATE), the Sussex County Hazard Mitigation Working 
Group met and recommended that Sussex County and the participating jurisdictions should adopt the Plan. 
The Plan was submitted to the Sussex County Council as well as the appropriate entity for each participating 
jurisdiction for review and adoption. The resulting Adoption Resolutions were then submitted to FEMA Region 
3 for approval. FEMA subsequently issued formal approval letters to Delaware Emergency Management 
Agency (DEMA) for Sussex County and each participating jurisdiction that adopted the Plan. DEMA, in turn 
issued approval letters to the approved jurisdictions.  
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2. PLANNING PROCESS 

Requirement §201.6(c)(1): [The plan shall document] the planning process used to develop the plan, 
including how it was prepared, who was involved in the process, and how the public was involved.  

Requirement §201.6(b): An open public involvement process is essential to the development of an effective 
plan. To develop a more comprehensive approach to reducing the effects of natural disasters, the planning 
process shall include:  

1. An opportunity for the public to comment on the plan during the drafting stage and prior to plan 
approval.  

2. An opportunity for neighboring communities, local and regional agencies involved in hazard 
mitigation activities, and agencies that have the authority to regulate development, as well as 
businesses, academia, and other private and non-profit interests to be involved in the planning 
process. 

3. Review and incorporation, if appropriate, of existing plans, studies, reports, and technical 
information.  

PLANNING PROCESS 

This section describes the planning process undertaken by Sussex County and The Olson Group Planning 
Team in preparation for the Plan update.   

The Plan update was prepared following the process established in the State and Local Mitigation Plan 
Development Guides produced by the Federal Emergency Management Agency (FEMA) and 44 CFR 201.6 
Local Mitigation Plan. The process includes four basic steps.  

1. Organize resources.  

2. Assess risks. 

3. Develop a mitigation plan. 

4. Implement the plan and monitor progress.  

PLAN DEVELOPMENT 

Sussex County and participating jurisdictions developed the 2022 Hazard Mitigation Plan in conjunction with 
the 2016 Sussex County Hazard Mitigation Plan, 2020 Continuity Of Operations Plan (COOP), State of 
Delaware 2019-2022 Strategic Plan, and the State of Delaware 2018 All Hazards Mitigation Plan The 
planning steps for developing these three plans included: 

1. Forming the Collaborative Planning Team 

2. Understanding the Situation  

3. Goals & Objectives 

4. Plan Development, Review, & Approval 

5. Plan Refinement & Execution 

Sussex County  began organizing the Hazard Mitigation Planning Team, identifying plan requirements, and 
collecting necessary data in August 2021.   
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RESOURCE ORGANIZATION 

Sussex County Emergency Operations was the lead agency for developing the Plan update. At the beginning 
of the process, a consultant firm, The Olson Group Ltd, was hired to provide technical support to the County 
and all the member jurisdictions. In addition, several individuals and organizations worked together to develop 
the Plan update. These participants were organized into two different committees, including:  

Á Sussex County Hazard Mitigation Steering Committee (HMSC)  

Á Sussex County Hazard Mitigation Working Group   

The Sussex County Hazard Mitigation Steering Committee was comprised principally of representatives from 
the Operations Center, Local Emergency Planning Committee (LEPC), and Delaware Emergency 
Management Agency (DEMA). This committee was formed to provide focus and leadership on behalf of the 
participating jurisdictions in developing these Plan updates.  

The Hazard Mitigation Steering Committee met eight times during the planning process to receive progress 
reports from the consultant, review and comment upon draft documents and procedures, implement relevant 
tasking, and coordinate efforts within the County and participating jurisdictions can be found in Appendix C. 

The following table identifies the Hazard Mitigation Steering Committee.  

NAME & TITLE ORGANIZATION 

Joe Thomas, Director  Sussex County EOC  

Charles Stevenson, LEPC Chair  Sussex County EOC 

Jeff Shockley, Flood Plain Manager Sussex County Planning and Zoning  

Megan Nehrbas, GIS Manager Sussex County GIS Office 

Nicole Careyï State Mitigation Planner DEMA 

Phillip Cane ï State Mitigation Officer DEMA 

Joshua Norris- Hazard Mitigation Planner FEMA Region III 

Adam Montella, Project Manager  The Olson Group, Ltd. (OGL)  

Andrew Forcucci, Director of Planning The Olson Group, Ltd. (OGL)  

Anthony Mangeri, HMP, SME Advisor The Olson Group, Ltd. (OGL)  

Scott Sleeman, Planner The Olson Group, Ltd. (OGL  

Table 2-1. Steering Committee 
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METHODOLOGY 

The general workflow for the project consisted of the following steps:  

Á The Olson Group developed preliminary update versions of documents and planned sections for 
review by the HMSC. The documents were presented in approximately the same sequence as the 
information presented in the Plan.   

Á HMSC representatives reviewed and directed OGL to revise the documents and plan sections.   

Á HMSC representatives were also responsible for examining work-in-progress with participating 
jurisdictions and including any revisions.  

Á OGL worked directly with local jurisdictions in one-on-one sessions to identify and document 
mitigation actions included in Section 6.  

Á OGL provided a Committee Draft Plan to all participants via the HMSC for review and comment.  

Á HMSC representatives directed OGL to make any revisions in their respective County plans before 
submittal to DEMA and FEMA for review.   

The Sussex County representative on the HMSC was the County EOC Director and guided the participating 
Sussex County jurisdictions via the Sussex County HMWG. The HMWG included all local OEM coordinators 
and related agencies within the County. The OGL planning team members attended the HMWG meetings. 
In addition, the planning team typically presented work-in-progress updates like presentations provided to 
the HMSC.  

The guidance provided to the HMWG by the County EOC Director at the meetings and via e-mail 
correspondence included the following:  

 Critical Infrastructure Inventory ï The Olson Group provided the HMWG with spreadsheets with ש
default data listings per HAZUS-MH. The HMWG members reviewed the information and provided 
revisions compiled for use in developing mitigation actions. The Olson Group also provided 
directions for capturing more detailed information regarding critical infrastructure for use in this 
Plan update and future planning efforts via the County EOC Director.   

 Jurisdictional Stakeholder Engagement ï HMSC identified the stakeholders to enlist in the ש
planning effort, including other local departments, schools, and hospitals. The HMWG members 
were then responsible for following up with potential stakeholders. Stakeholders sometimes 
participated with the local coordinators in the one-on-one meetings to identify and document 
mitigation actions.  

 The HMWG was responsible for representing their community, serving as the point of contact ש
between their community and the HMSC, and completing necessary planning tasks, including:  

 Data Collection - As described above, the participating jurisdictions were asked via the ñwish listò ש
to provide updates to background information and existing plans.  

 Identification of Local Mitigation Actions ï OGL conducted one-on-one jurisdictional working ש
sessions with local coordinators and, in some cases, other jurisdictional stakeholders to identify 
and document specific updates to mitigation actions.  

 Reviewing the Plan Products of the HMSC ï As noted above, presentations were made ש
regularly to the HMSC by the EOC Director and OGL to review work-in-progress and secure their 
agreement with the recommendations made by OGL and the directions provided by the EOC 
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Director. In most cases, an agreement was reached without dissent. However, in some instances, 
HMWG members requested additional information. Example would be the updated repetitive loss 
and severe repetitive loss reports.  Sussex County requested updated information but was not 
available at the time of submission. Copy of the request can be found in Appendix C on page 385. 
In addition, HMWG members were responsible for reviewing their individual jurisdictionôs mitigation 
actions.  

The following table identifies the Hazard Mitigation Working Group Committee and participating local 
jurisdictions. 

NAME ORGANIZATION NAME ORGANIZATION 

Aaron Moore Town of Ellendale Kathy Lock Town of Slaughter Beach 

Ann Marie Townshend City of Lewes Kenneth Cimino Town of Ocean View 

Bethany DeBussy Town of Bridgeville Kristy Rogers Town of Milton 

Bill Zolper Dewey Beach Lisa Marks Town of Blades 

Cheryl Lynch Town of Frankford Maureen Hartman Town of South Bethany 

Eric Evans Town of Millville Mike Bailey Town of Seaford 

Evan Miller City of Rehoboth Beach Pat Schuchman Town of Fenwick Island 

Keith Banks 
Chief of Police City of 

Rehoboth Beach 
Daune Hinks 

Building Inspector Dewey 
Beach 

Gene Dvornick Georgetown Sara Bynum-King Town of Delmar 

Jamie Burk Town of Millsboro Stacey Long Town of Selbyville 

Jamie Smith Town of Laurel Teresa Tieman Town of Bethany Beach 

Jeff Sellman 
North Shores 
Development 

Thomas Roth Town of Henlopen Acres 

Table 2-2. Hazard Mitigation Working Group 

PUBLIC COMMENT 

During the development of this Plan Update, public participation was actively solicited. As a result, Sussex 
County hosted public presentations/meetings, provided drafts of the plan update for review, and invited 
comments on the plan's contents. The public and interested parties were notified of the sessions via a public 
notice on Sussex County websites, participating jurisdiction's websites, newspapers, and email notifications 
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for each meeting. For individuals who do not have internet access to the online discussion, a phone number 
with a meeting code provided in all official notifications.  The list of websites is found in Appendix C. 

PLANNING TIMELINE 

The planning process occurred through planning workshops, online collaboration, and stakeholder outreach. 
Appendix C, Meeting Documentation, captures the documentation for all meetings, including the agenda 
and attendees as described below and a summary of the hazard mitigation planning process and survey 
results. 

Kick-Off Meeting 

Sussex County conducted the Kick-Off Meeting on July 26, 2021. The meeting included the Director of 
Sussex County Emergency Operations and the Olson Group, Ltd (OGL) contractual staff. The purpose was 
to validate the planning project's scope, intent, and schedule and allow us to discuss expectations regarding 
the Hazard Mitigation Plan. In addition, a pre-meeting was held with the same individuals to discuss and 
finalize the agenda and PowerPoint presentation for the initial planning meeting. 

Initial Planning Workshop 

The Initial Planning Workshop occurred on October 29, 2021, via teleconference. The Initial Planning 
Workshop was the first opportunity to introduce and interface with the Hazard Mitigation Steering Committee 
and Hazard Mitigation Working Group. Committee members were represented from the local jurisdictions, 
Delaware Emergency Management Agency (DEMA) and FEMA Region 3. The meeting provided 
stakeholders with an overview of the HMP planning process, and Olson Group Ltd. introduced the planning 
surveys and data collection requirements. 

Survey Validation Meeting 

The Survey Validation Meeting occurred on January 21, 2022, via teleconference with the Sussex County 
Emergency Management Director and the Olson Group Ltd. The meeting was to present the analysis of the 
survey results submitted by both the HMSC and the HMWG. Below is the list of jurisdictions that participated 
in the survey.  Results of the survey can be found in a supplemental document. 

Jurisdictional Survey Participation  

Jurisdiction Contact 

City of Lewes Janelle Cornwell 

Dewey Beach Duane Hinks 

Town of Selbyville Stacey Long 

Seaford Charles  

Town of Fenwick Island  Patricia Schuchman  

Town of Frankford Cheryl Lynch 

Town of Delmar Sara Bynum-King 

Town of Bethany Beach John Apple 
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Georgetown Gene Dvornick 

Rehoboth Beach Evan Miller 

Town of Laurel Jamie Smith 

Town of Ellendale Aaron Moore 

North Shores Jeff Sellman 

Town of Ocean View Kenneth Cimino 

Town of Bridgeville Bethany DeBussy 

Town of South Bethany Maureen Hartman 

Town of Millsboro Jamie Burk 

Town of Slaughter Beach Kathleen Lock 

Town of Millville Eric Evans 

Sussex County Joe Thomas 

Town of Henlopen Acres Thomas Roth 

Town of Milton Kristy Rogers 

Town of Blades Lisa Marks 

Table 2-2A.  Jurisdiction Survey Participants 

Jurisdictional Interviews 

The Jurisdictional Interviews were conducted via teleconference and voicemail between March 16 through 
April 19, 2022. This meeting aimed to review and update county and jurisdictional capabilities that may have 
changed, improved, or degraded, since the 2016 Hazard Mitigation Plan update. It is also to determine the 
ability of a local jurisdiction to implement a mitigation strategy and identify potential opportunities for 
establishing or enhancing specific mitigation policies, programs, or projects.   

Jurisdiction Date Contact Email 

Slaughter Beach March 16 Kathy Lock mayor@slaughterbeachde.com 

Georgetown March 16 Gene Dvornick GDvornick@georgetowndel.com 

Rehoboth Beach March 17 Evan Miller emiller@cityofrehoboth.com 

Laurel March 17 Jamie Smith laurelm@comcast.net 

South Bethany  March 18 Maureen Hartman townmanager@southbethany.org 

Dewey Beach March 18 Bill Zolper townmanager@townofdeweybeach.com 
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Jurisdiction Date Contact Email 

North Shores March 18 Jeff Sellman office@northshores.net 

Millsboro March 23 Jamie Burk jamieb@millsboro.org 

Ocean View March 23 Kenneth Cimino kcimino@oceanviewde.gov 

Fenwick Island March 23 Pat Schuchman pschuchman@fenwickisland.org 

Milton March 23 Kristy Rogers krogers@ci.milton.de.us 

Sussex County March 24 Joe Thomas jthomas@sussexcountyde.gov 

Ellendale March 28 Aaron Moore aaron.moore@ellendale.delaware.gov 

Frankford March 30 Cheryl Lynch Frankfordtownhall@mchsi.com 

Seaford March 31 Mike Bailey mbailey@seafordde.com 

Bethany Beach April 11 Teresa Tieman ttieman@townofbethanybeach.com 

Henlopen Acres April 12 Thomas Roth townmgr@henlopenacres.com 

Delmar April 12 Sara Bynum-King townmgr.delmar@verizon.net 

Bridgeville April 12 Bethany DeBussy bdebussy@townofbridgevillede.us 

Millville April 13 Eric Evans eevans@mvtown.com 

Blades April 13 Lisa Marks TownAdministrator@townofblades.com 

Selbyville April 14 Stacey Long tmselbyville@mchsi.com 

City of Lewes April 19 Ann Marie Townshend atownshend@ci.lewes.de.us 

Table 2-2B.  Jurisdictional Participation Interview Schedule 

Project Update Meeting  

The Project Update Meeting occurred on April 14, 2022, via teleconference between Olson Group Ltd. and 
Sussex County Emergency Operations Director. The purpose was to provide updated status on the plan 
development, scheduling of the Mid-Term Planning Meeting, and Public Comment Workshop. Discussions 
on the need for a non-binding MOU from each jurisdiction assuring their participation in the process. Also 
discussed was the requirement to send FEMA an official HMP extension request to June 2022. 

Mid-Term Planning Meeting 

The Mid-Term Planning Meeting occurred on April 22, 2022, via teleconference. The purpose of the meeting 
was to validate the hazards and their priority, along with the updated timeline with the Hazard Mitigation 
Steering Committee and Hazard Mitigation Working Group. Committee members were represented from the 
local jurisdictions, Delaware Emergency Management Agency (DEMA) and FEMA Region 3. 
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Hazus Discussion Meeting  

The Hazus Discussion Meeting occurred on April 22, 2022, via teleconference. The purpose of the meeting 
was to discuss the Hazus run, the tables, charts, maps, the analysis, and the time frame still pending from 
the GIS department. 

Sussex County HMP Public Meeting #1 

The first public comment meeting was held on May 2, 2022.  The Olson Group Ltd., in conjunction with the 
Director of Sussex County Emergency Operations facilitated the meeting to review for public comment the 
hazards that were identified, and the associated risk and impacts to Sussex County. This meeting allowed 
for public comment and questions regarding the process. 

Sussex County HMP Public Meeting #2 

The second public comment meeting was held on May 17, 2022.  The Olson Group Ltd., in conjunction with 
the Director of Sussex County Emergency Operations facilitated the meeting to review for public comment 
the first 4 sections (Introduction, Planning, Hazard Identification, Mitigation Strategy, and Monitoring and 
Maintaining of the HMP. This meeting allowed for public comment and questions regarding the process. 

Final Project/Public Comment Meeting #3 (TBD) 

The final project and public comment meeting will be scheduled before the final plan is adopted by Sussex 
County and each participating jurisdiction. 

The following table provides the meeting schedule, and organizations that were represented.   

DATE MEETING ATTENDEES 

July 26, 2021 Project Kick Off Meeting Sussex EOC, Olson Group 

October 29, 2021 Initial Planning Workshop 
Sussex EOC, HMSC, 
HMWG, Olson Group 

January 21, 2022 Survey Validation Meeting Sussex EOC, Olson Group 

March 16-April 19, 2022 Jurisdictional Interviews Various Jurisdictions 

April 12, 2022 Project Update Meeting Sussex EOC, Olson Group 

April 22, 2022 Mid-Term Planning Meeting 
Sussex EOC, HMSC, 
HMWG, Olson Group 

April 22, 2022 Hazus Update Discussion 
Sussex EOC, GIS, Olson 
Group 

May 2, 2022 HMP Public Comment Meeting #1 
Sussex EOC, HMSC, 
HMWG, Olson Group, Public 

May 17, 2022 Plan Update Meeting/Public Comment #2 
Sussex EOC, HMSC, 
HMWG, Olson Group, Public 
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DATE MEETING ATTENDEES 

TBD Final Project/Public Comment #3 
Sussex EOC, HMSC, 
HMWG, Olson Group, Public 

Table 2-3.  Meeting Schedule 

RISK ASSESSMENT 

Following general mitigation planning practice and the established FEMA process, risk assessment forms 
the basis for this Plan Update by quantifying and verifying information about how natural and human-made 
hazards affect Sussex County and the participating jurisdictions.   

The processes used to complete the hazard identification and risk assessments and the results of these 
activities are described in Sections 3 and 4 of this Plan updates. The evaluation determined several aspects 
of the risks of hazards faced by the County and the participating jurisdictions:  

Á Natural hazards are most likely to affect Sussex County. 

Á How often hazards are expected to impact Sussex County? 

Á Expected severity of the dangers. 

Á Areas of Sussex County that are likely to be affected by risks. 

Á Threats may impact Sussex County's assets, operations, people, and infrastructure. 

Á How private and commercial assets, procedures, and infrastructure may be affected by hazards.  

Á Expected future losses if the risk is not mitigated.  

During the initial plan development, the HMSC first identified all hazards to impact the County. Next, using a 
rating system (explained in Section 3), the HMSC reviewed and validated the updated list of hazards. The 
results of this update process were discussed and validated by the HMWG. These hazards are described in 
the Hazard Identification, Profiling, and Prioritization portion of the Plan (Section 3).  

As a result of an in-depth examination of the characteristics of the list of hazards, the HMSC made qualitative 
determinations that allowed further refinement of the focus of this Plan Update to the most predominant risks 
to plan update area. The results of this prioritization process were also discussed and validated by the 
HMWG.  

The consultants performed detailed risk assessments for each hazard, i.e., calculations of future expected 
damages, expressed in dollars where appropriate. The risk assessment results were also available to the 
public during public presentations. This work's whole process and results are presented in the Risk 
Assessment portion of this Plan Update (Section 4).  

As part of the development of the Plan Update and to the extent possible, Floodplain Administrators were 
engaged in Plan development and review in many jurisdictions. In some cases, the Jurisdictional Coordinator 
who led work on this Plan Update was the Floodplain Administrator for the community. Floodplain 
administrators' involvement in the process is shown in Table 2-4. Proposed efforts to increase outreach to 
Floodplain Administrators will enhance participation in the next Plan Update.  For jurisdictions that do not 
currently have a flood plain manager, Sussex County Planning and Zoning aid when needed. 
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 JURISDICTIONS ADMINISTRATOR NAME METHOD OF INVOLVEMENT 

Town of Bethany Beach  Susan Frederick   Jurisdictional Point of Contact  

Town of Blades  Lisa Marks Jurisdictional Point of Contact  

Town of Bridgeville  Bethany DeBussy Jurisdictional Point of Contact  

Town of Delmar  Sara Bynum-King Jurisdictional Point of Contact  

Dewey Beach   Bill Zolper Jurisdictional Point of Contact  

Town of Ellendale  Jeff Shockley Sussex County Floodplain Manager 

Town of Fenwick Island  Patricia J Schuchman  Jurisdictional Point of Contact  

Town of Frankford  Jeff Shockley Sussex County Floodplain Manager 

Town of Georgetown  Jeff Ward   Jurisdictional Point of Contact  

Town of Henlopen Acres  Richard Kollar Jurisdictional Point of Contact 

Town of Laurel  Jamie Smith Jurisdictional Point of Contact  

City of Lewes  Anne-Marie Townsend Jurisdictional Point of Contact  

Town of Millsboro  Jamie Burke Jurisdictional Point of Contact  

Town of Millville  Eric Evans Jurisdictional Point of Contact  

Town of Milton  Tom Quass Jurisdictional Point of Contact  

Town of Ocean View  Kenneth Cimino Jurisdictional Point of Contact  

City of Rehoboth Beach  Matthew Janis Jurisdictional Point of Contact  

City of Seaford  Mike Bailey Jurisdictional Point of Contact  

Town of Selbyville  Jeff Shockley Sussex County Floodplain Manager 

Town of Slaughter Beach  Robert Clendaniel  Jurisdictional Point of Contact  
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 JURISDICTIONS ADMINISTRATOR NAME METHOD OF INVOLVEMENT 

Town of South Bethany  Maureen Hartman Jurisdictional Point of Contact  

Sussex County Jeff Shockley Sussex County Floodplain Manager 

Table 2-4.  Sussex County Floodplain Administrator Involvement  

Prior to adoption by the County and the participating jurisdictions, notice was sent to adjacent jurisdictions 
and other interested parties that the Draft and Final Plan Updates were available for review. Minutes of 
meetings (and attendee lists) and copies of relevant correspondence are included in Appendix C. 

 

ADDITIONAL KEY DOCUMENTS AND SOURCES 

EXISTING DOCUMENTS METHOD OF INCORPORATION 

FEMA: Disaster Declarations database and other 
general hazard data 

Used in hazard identification and risk assessment 
(HIRA) development and history of loss data for 
multiple hazards 

FEMA: National Flood Insurance Program Flood 
Maps (Flood Insurance Rate Maps, Digital Flood 
Insurance Rate Maps (DFIRM) 

Preliminary DFIRM data were used in developing 
HIRA, strategies, and mitigation actions 

FEMA: Community Status Book, Community Rating 
System Eligible Communities 

Used in developing capability assessments and 
mitigation actions 

FEMA: Tornado Activity in the United States Used in developing HIRA and history of loss data 

SuFEMA: Severe Repetitive Loss data 
Used in developing HIRA, strategies, and mitigation 
actions 

FEMA: The National Risk Index Used to determine vulnerabilities  

Flood Factor 
Used to determine past floods, current risks, and 
future projections 

National Oceanic and Atmospheric 
Administration (NOAA)/National Climatic Data 
Center database 

Used in developing history and description of major 
hazard events for multiple hazards 

NOAA Coastal Service Center-Historic Hurricane 
Tracks Database 

Used in developing HIRA, strategies, and 
mitigation actions 

NOAA National Severe Storms Laboratory Used in developing HIRA, strategies, and 

Commented [AM1]: Move to next page.   
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EXISTING DOCUMENTS METHOD OF INCORPORATION 

database mitigation actions 

The United States Army Corp of Engineers (Risk 
estimates) 

Used in developing HIRA, strategies, and 
mitigation actions 

2020 US Census  
Used in developing various risk assessments and 
establishing planning context based on population 

US Geological Survey (USGS) National Hazard 
Seismic Mapping Project 

Used in developing HIRA and history of loss data 

USGS Large Floods in the United States database Used in developing HIRA and history of loss data 

US Environmental Protection Agency Toxic 
Release Inventory 

Used in developing hazard identification, 
strategies, and mitigation actions 

US Department of Transportation Hazardous 
Materials Incident Data 

Used in developing hazard identification, 
strategies, and mitigation actions 

Delaware Department of Natural Resources and 
Environmental Control Flood Planning Tool 

Provides interactive map application designed to 
aid in researching of flood risk 

Table 2-5.  Additional Key Documents and Sources 

State of Delaware All-Hazard Mitigation Plan 

Delaware completed the 2018 All-Hazard Mitigation Plan Update to meet the requirements of CFR Section 
201.4(d), which mandates that States update their mitigation plans every five years "to reflect changes in 
development and progress in statewide mitigation efforts and changes in priorities." 

The State All-Hazard Mitigation Plan Update demonstrates Delaware's commitment to reducing risks from 
natural hazards and serves as a guide for state and local decision-makers as they commit resources to 
minimize the effects of natural hazards on lives and property. It is designed to outline a strategy to reduce 
risks from natural hazards in Delaware and aid State and local emergency management officials in 
developing hazard reduction programs. 

DEMA intends to use the All-Hazard Mitigation Plan Update to provide data to local and regional governments 
to support their mitigation planning processes and guide best practices. 

The statewide mitigation strategies, goals, objectives, methods of incorporating a cross-section of relevant 
disciplines, hazard-specific information, and specific data sources are present within the State Hazard 
Mitigation Plan Update and were utilized to develop the Sussex County Hazards Hazard Mitigation Plan. 

Sussex County 

Delaware is a Home Rule State, which means that the authority to create laws and control land use resides 
within the jurisdictional governments and not with County governmental entities. 
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Counties throughout Delaware are expected to act in the best interest of and protect the citizens residing 
within the confines of their County. State statutes give limited authority to the counties, but the more 
significant powers rest with the individual jurisdictions. 

Local Jurisdictions 

Upon initiating the Plan development process, the EOC Director made initial contacts with the HMWG. 
Concurrent with that effort, all the local OEM coordinators were made aware of the significance of this Plan 
Update effort. A comprehensive "wish list" of documents, data sources, maps, studies, emergency operations 
plan, land use data, laws, and ordinances were provided to the local OEM coordinators with the request to 
collect as many items as possible. 

In some cases, information that may exist at the jurisdictional level was not uniformly provided or available. 
Therefore, during the next five years, Sussex County Emergency Operations Center (SCEOC) and the local 
jurisdiction coordinators will be taking steps to locate, review and incorporate all the indicated documents in 
the next Plan Update.  

Mitigation Plan Update 

The HMSC developed a series of goals and objectives in response to the results of the original risk 
assessment. A capability assessment review and update were also conducted to help determine the capacity 
of the County and the participating jurisdictions to implement hazard mitigation projects. In addition, the 
HMSC and the consultant worked with the participating jurisdictions individually to identify potential problems 
and hazard mitigation project solutions to include in the Mitigation Strategy Plan Update. The Mitigation 
Strategy Plan was discussed and validated by the HMWG. The results of these efforts are detailed in Sections 
5 and 6. 

IMPLEMENT THE PLAN AND MONITOR PROGRESS 

Finally, the HMSC validated a process for ongoing monitoring and revisions to the Plan over the next five 
years. Section 7 details the plans for monitoring, evaluation, and Plan Update procedures. 
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3. HAZARD IDENTIFICATION 

Requirement: 44CFR §201.6(c)(2)(i): [The risk assessment shall include a] description of 
theélocation and extent of all natural hazards that can affect the jurisdiction. The plan shall include 
information on previous occurrences of hazard events and on the probability of future hazard events. 

Requirement: 44CFR §201.6(c)(2)(ii): [The risk assessment shall include a] description of the 
jurisdictionôs vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This 
description shall include an overall summary of each hazard and its impact on the community. 

Requirement: 44CFR §201.6(c)(2)(ii): [The risk assessment] must also address National Flood 
Insurance Program (NFIP) insured structures that have been repetitively damaged floods. 

HAZARDS AND RISKS MATRIX 

Based upon the hazards and risks identified in the Sussex County Multi-Jurisdictional All Hazard Mitigation 
Plan 2016 update, the HMSC and the HMWG identified the hazards and risks it felt could have the most 
significant impact on the community. The Hazards and Risks Identification Survey and the Hazards and Risks 
Validation Survey submitted by the HMSC and the HMWG evaluated and scored each hazard and risk on 
the Severity of Impact (SOI), Probability of Event (POE), and Long-Term Impacts (LTI) an event would have 
on facilities in the community.  High priority hazards scored between 19-25, medium priority hazards scored 
between 14-19, low priority hazards scored between 8-13, and non-rated hazards scored a seven or below.  
Survey questions and ranking are in Appendix D. 

Probability of Event 
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 Unlikely 
Somewhat 

Likely 
Likely Most Likely 

Highly 
Likely 

Catastrophic 5 10 15 20 25 

Critical 4 8 12 16 20 

Minimal 3 6 9 12 15 

Negligible 2 4  6 8 10 

Insignificant 1 2 3 4 5 

 Not Severe 
Minimal 
Severity 

Somewhat 
Severe 

Moderate 
Severity 

Most Severe 

Long Term Impact 

Table 3-1. Threats and Hazards Matrix 
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CALCULATED PRIORITY RISK INDEX (CPRI) 

The following Calculated Priority Risk Ind=ex (CPRI) ratings, as shown below, are provided as a tool for local 
governments to analyze their risks. The CPRI combines user input and a mathematic equation to establish 
a ranking for each hazard.  The CPRI is calculated based on the four selections with the following weightings 
for each criterion: 

 Probability (P)= 45% ש

 Magnitude/Severity (M)= 30% ש

 Warning Time= 15% ש

 Duration (D)= 10% ש

The CPRI ratings should not be construed as a precise way for determining risk. The ratings are a way to 
quantify and summarize the information from the risk and vulnerability assessment.  Each identified hazard 
was evaluated and given a score and can be found at the end of each section. 

Table 3-2. Calculated Priority Risk Index Rating 

PRIORITIZATION AND RATIONALE OF THE HAZARD  

An analysis was performed using the Calculated Priority Risk Index (CPRI) to provide a level playing field for 
comparing hazards. The purpose of the CPRI is not to replace the scientific or local knowledge or to have 
the final say on a threat but to provide the County with a means for looking at the hazards for further 
vulnerability analysis. Each CPRI is accompanied by a rationale for why that hazard will be included or 
excluded.  

CPRI values are based upon previous event history and definitions and combine the hazardôs probability of 
future occurrence, magnitude or severity of the hazardôs impacts, warning time before an event occurs, and 
the duration of the event. The categories are shown in Tables 3-41 through 3-46.  

  

  

                       RATING RANGE PRIORITY 

3.00 ï 4.00 High 

2.00 ï 2.99 Medium 

1.00 ï 1.99 Low 

0.00 ï 0.99 Negligible 
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PROBABILITY 
INDEX 

VALUE 
DESCRIPTION 

Highly Likely  4  

Å Frequent significant events with a well-documented history 
of occurrence.   

Å Event has up to 1 in 1 year chance of occurring. (1/1 = 
100%) Å History of events is 33%-100% likely per year.  

Likely  3  

Å Occasional significant occurrences with at least two or more 
documented historic significant events.   

Å Event has up to 1 in 3 yearôs chance of occurring. (1/3 = 33%)  

Å history of events is 20%-33% likely per year.   

Possibly  2  

Å Rare significant occurrences with at least one documented or 
anecdotal historic significant event   

Å Event has up to 1 in 5 yearôs chance of occurring. (1/5=20%)  

Å History of events is 10%-20% likely per year.   

Unlikely  1  

Å Extremely rare with no documented history of significant 
events occurring.   

Å Event has up to 1 in 10 yearôs chance of occurring. 
(1/10=10%)  

Å History of events is 0%-10% likely per year.   

Table 3-3. Probability of Future Occurrence Based on Previous Hazard Events  

 

MAGNITUDE/SEVERITY 
INDEX 

VALUE 
DESCRIPTION 

Catastrophic 4 
Á Multiple deaths  
Á More than 50% of property is severely damaged  
Á Complete shutdown of facilities for more than 1 month   

Critical 3 
Á Injuries and/or illnesses result in permanent disability  
Á More than 25% of property is severely damaged  
Á Complete shutdown of critical facilities for at least 14 days 
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MAGNITUDE/SEVERITY 
INDEX 

VALUE 
DESCRIPTION 

Limited 2 

Á Injuries and/or illnesses do not result in permanent 
disability  

Á More than 10% of property is severely damaged 
Á Complete shutdown of critical facilities for at least 1 day 

Negligible 1 
Á Injuries and/or illnesses are treatable with first aid Less 

than 25% of property is severely damaged. 
Á Shutdown of critical facilities for 24 hours or less   

Table 3-4. Magnitude/Severity of Potential Impacts Based on Previous Hazard Events 

 

WARNING TIME  
INDEX 

VALUE  
DESCRIPTION  

Less than 6 Hours  4  Less than 6 Hours warning time before event occurs  

6-12 Hours  3  6-12 Hours warning time before event occurs  

12-24 hours  2  12-24 Hours warning time before event occurs  

24+ Hours  1  At least 24 Hours warning time before event occurs  

Table 3-5. Warning Time of Hazard Event Based on Hazard Definition  

 

WARNING TIME  
INDEX 

VALUE  
DESCRIPTION  

More than 1 week  4  Event lasts more than 1 week  

Less than 1 week  3  Event lasts less than 1 week  

Less than 1 day  2  Event lasts less than 1 day  

Less than 6 hours  1  Event lasts less than 6 hours  

Table 3-6.  Duration of Hazard Event Based on Hazard Definition  

The HMSC and HMWG identified eleven (11) natural, four (4) human-caused, and one (1) technological 
hazard for consideration within this hazard mitigation plan update. Having applied the CPRI values in 
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assessing the hazards, the prioritization of the hazards under consideration are displayed in Table 3-7. The 
CPRI generated values are found following in Table 3-8 on the following pages. 

HAZARD HAZARD TYPE HAZARD RANKING 

 Flooding (Riverine and Coastal) N 1 

 Hurricane/Tropical Storms N 2 

 Severe Thunderstorms N 3 

 Drought N 4 

 Extreme Heat/Cold N 5 

 Hazmat H/C 6 

 Winter Storms N 7 

Tornado N 8 

Hailstorms N 9 

Terrorism H/C 10 

Beach/Soil Erosion  N 11 

Cyber Terrorism T 12 

Dam Levee Failure  H/C 13 

Pipeline Failure  H/C 14 

Earthquake  N 15 

Wildfire  N 16 

Table 3-7.  Overall, Hazard Ranking  
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CALCULATED PRIORITY RANKING INDEX SUMMARY 

HAZARD PROBABILITY 
MAGNITUDE 

SEVERITY 
WARNING 

TIME 
DURATION 

CPRI 
SCORE 

HAZARD 

RANKING 

Flooding  1.8 .60 .30 .30 3 1 

Hurricane/Tropical 
Storms 

1.8 .60 .30 .20 2.9 2 

 Severe Thunderstorms 1.8 .60 .30 .20 2.9 3 

 Drought .90 .60 .15 .40 2.05 4 

HAZARD PROBABILITY 
MAGNITUDE 

SEVERITY 
WARNING 

TIME 
DURATION 

CPRI 
SCORE 

HAZARD 

RANKING 

Extreme Heat/Cold 1.35 .30 .15 .30 2.1 5 

 Hazmat .90 .30 .60 .20 2 6 

Winter Storms 1.35 .30 .15 .20 2 7 

Tornado .45 .60 .60 .10 1.75 8 

Hailstorms .90 .30 .45 .10 1.75 9 

Terrorism .45 .30 .15 .10 1.0 10 

Beach/Soil Erosion  -- -- -- -- -- N/R 

Cyber Terrorism -- -- -- -- -- N/R 

Dam Levee Failure  -- -- -- -- -- N/R 

Pipeline Failure  -- -- -- -- -- N/R 

Earthquake  -- -- -- -- -- N/R 

Wildfire  -- -- -- -- -- N/R 

Table 3-8. CPRI Hazard Ranking Index 
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HAZARD IDENTIFICATION AND HISTORY 

Per The Code of Federal Regulations (CFR) requirements, at the outset of the plan update process, 
the Sussex County Hazard Mitigation Steering Committee and the Sussex County Hazard Mitigation 
Working Group identified eleven (11) natural, four (4 human-caused, and one (1) technological 
hazard and their risks as the focus of the Plan update. 

These hazards were identified per the experience of the HMSC and the HMWG and in accordance 
with other references (e.g., County EOP, State EOP, the Delaware State Hazard Mitigation Plan, 
etc.). The resulting preliminary hazard ranking list is shown in Table 3-9. 
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 Flooding (Riverine and Coastal) N 1 H 25 Y Y 

 Hurricane/Tropical Storms N 2 H 20 Y  Y 

 Severe Thunderstorms N 3 H 15 Y Y 

 Drought N 4 H 15 Y Y 

 Extreme Heat/Cold N 5 M 15 Y Y 

 Hazmat H/C 6 M 12 Y Y 

 Winter Storms N 7 M 12 Y Y 

Tornado N 8  L 12 Y Y 

Hailstorms N 9  L 12 Y Y 

Terrorism H/C 10  L 10 Y Y 

Beach/Soil Erosion  N 11 (N/R)  8 Y Y 

Cyber Terrorism T 12   (N/R)  8 Y Y 

Dam Levee Failure  H/C 13   (N/R)  8 Y Y 
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Pipeline Failure  H/C 14   (N/R)  6 Y Y 

Earthquake  N 15   (N/R) 6 Y Y 

Wildfire  N 16   (N/R) 6 Y Y 

Table 3-9. Hazard Ranking 

Notes: 

1. Hazard Type:  

N= Natural 

H/C= Human-Caused 

T= Technological 

2. Hazard Ranking: 

1-16 

3. Hazard Priority: 

H= High 

M= Medium 

L= Low 

N/R= non-ranked: Considered a significant risk to the County and jurisdictions, but there was 
insufficient loss data to generate a ranking. However, they were included in the threat profile in 
Section 3.  

4. Hazard Score: See Hazard Matrix 

5. Hazard identified in County plan. 

6. Hazard identified in State plan. 

 

Climate Change 

Natural hazards, such as floods, tornadoes, hurricanes, and severe winter storms, are a part of the world 
around us. Their occurrence is natural and inevitable, and there is little we can do to control their force and 
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intensity. In addition, technological accidents or acts of terrorism can cause human-caused hazards. The 
State of Delaware faces a variety of natural hazards, including flooding, tornadoes, ice storms, tropical 
systems, and earthquakes. Human-caused hazards include technological accidents, railroad spills, and 
industrial chemical releases. Although not a direct hazard, future conditions, such as climate change and 
sea-level rise, can increase the adverse effects of severe storms and flood events. These hazards are 
discussed in detail in Section 3 - Hazard Identification. 

Through hazard mitigation planning, we can minimize the impact of natural and human-caused hazards on 
people and the built environment. Through proper planning and implementation of policies and projects 
identified in the Plan, we can reduce the likelihood that these events will result in disasters. This Plan is a 
logical, information-driven process that systematically identifies and guides the implementation of specific 
actions and the creation of policies designed to make Sussex County safer from the threat of natural and 
human-caused hazards including terrorism. 

Sussex County is vulnerable to the effects of climate change. The U.S. Environmental Protection Agency 
defines climate change as any significant change in the measures of climate lasting for an extended period, 
including substantial changes in temperature, precipitation, and wind patterns. According to the Delaware 
Department of Natural Resources and Environmental Control, challenges posed by changing conditions 
include extreme temperatures, heavier rainfall, and sea-level rise. Due to the state being a low-lying area, it 
is particularly vulnerable to sea-level rise. 

Effects of Sea Level Rise on Coastal Flooding 

Coastal flooding will be exacerbated by rising seas that have been occurring globally. Global mean sea levels 
have risen approximately 8 inches in the past 100 years. According to the International Panel on Climate 
Changeôs (IPCC) 5th report for Policy Makers, glacier mass loss and ocean thermal expansion from warming 
explain about 75% of the observed global mean sea level rise (high confidence) since the early 1970s. Over 
the period 1993 to 2010, global mean sea level rise is, with high confidence, consistent with the sum of the 
observed contributions from ocean thermal expansion due to warming (1.1 [0.8 to 1.4] mm yr.ï1), from 
changes in glaciers (0.76 [0.39 to 1.13] mm yr.ï1), Greenland ice sheet (0.33 [0.25 to 0.41] mm yr.ï1), 
Antarctic ice sheet (0.27 [0.16 to 0.38] mm yr.ï1), and land water storage (0.38 [0.26 to 0.49] mm yr.ï1). The 
sum of these contributions is 2.8 [2.3 to 3.4] mm yr. 1.  

Sea level rise around Delaware has been observed at twice the global mean sea level rise. Figure 4.1-1 
shows the linear rate of sea-level rise at Lewes to be 3.42 mm/yr., equating to about 0.400 m / 15.7 inches 
from 1900 through 2016. This is about twice the rate, and therefore twice the amount, of global mean sea-
level rise observed since 1900. Along with global mean sea-level rise resulting from the ocean thermal 
expansion and melting of the land-based ice sheets, other processes in this region add positively to the 
increase of sea level relative to the land surface, such as: 

 Geologic land subsidence due to the glacial isostatic adjustment from the Laurentide ice sheet ש
during the last Ice Age, 

 Changing nearby ocean circulation patterns, and ש

 .Gravitational effects from melting ice sheets of Greenland and Antarctica ש

Due to these multiple factors contributing to the relative sea-level rise, this region has become known as a 
hotspot for potential damage and vulnerability to sea-level rise.  
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Figure 3-1.1 

Effects of Sea Level Rise on Extreme Coastal Flooding 

According to the Fourth National Climate Assessment climate science special report released in 2017, 
assuming storm characteristics do not change, sea level rise will increase the frequency and extent of extreme 
flooding associated with coastal storms, such as hurricanes and norôeasters (very high confidence). A 
projected increase in the intensity of hurricanes in the North Atlantic (medium confidence) could increase the 
probability of extreme flooding along most of the U.S. Atlantic and Gulf Coast states beyond what would be 
projected based solely on relative sea level rise. However, there is low confidence in the projected increase 
in frequency of intense Atlantic hurricanes, and the associated flood risk amplification, and flood effects could 
be offset or amplified by such factors, such as changes in overall storm frequency or tracks. 

Shallow/Minor Coastal Flooding 

Major or extreme flooding due to coastal storms is not the only type of coastal flooding hazard to affect coastal 
communities. Shallow tidal flooding can also be a primary concern to Delaware citizens. Broadly defined, 
shallow tidal flooding begins when the water level reaches a point to cause a disruption to typical everyday life. 
Sometimes, this type of flooding is also called minor flooding or nuisance flooding, and most often numerically 
defined as when the observed water level exceeds the NWS Minor Coastal Flood Advisory level. Small vertical 
increases in sea level can cause large increases in horizontal extent in low, flat, open areas such as much 
of the Delaware coastal plain region. Shallow tidal flooding will reach further inland, and in areas not 
protected, can cause water on the road surface making the road impassable, can cause significant disruption 
in commercial activities and public services, or causing waterlogged properties near the shoreline, adjacent to 
a back bay or marsh, or along a tributary. 

Data observed at NOAA Lewes tide gauge. Note the exponential increase in the number of days where the 
water levels from at least one high tide crosses over the NWS Minor Coastal Flood Advisory threshold. The 
NWS Minor Coastal Flood Advisory threshold at Lewes tide gauge is 6.0 ft / 1.83 m above MLLW, or 0.41 m. 

 

 

1 Monthly mean sea level for NOAA Lewes tide station from 1919 through 2016. Linear MSL trend and 95% confidence interval 
shown in red and black, respectively. Data referenced to NTDE 1983- 2001 MSL.1 
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TIME PERIOD 
TOTAL NUMBER OF DAYS WITH 

COASTAL FLOODING GREATER 

THEN NWD MINOR THRESHOLD 

MEAN NUMBER OF DAYS PER 

YEAR WITH COASTAL FLOODING 

GREATER THAN NSW MINOR 

THRESHOLD 

1955-1964 47 4.7 

1965-1974 61 6.1 

1975-1984 47 4.7 

1985-1994 69 6.9 

1995-2004 105 10.5 

2015-2014 214 21.4 
 

Table 3-9a. Coastal Advisory Threshold Days 

 

Effects of Sea-Level Rise on Shallow Tidal Flooding 

Shallow tidal flooding has increased due to sea-level rise in the past, and it is also expected to increase at a 
faster rate in the future due to sea-level rise. As sea levels rise, the mean high tide level approaches the minor 
coastal flood advisory threshold. As that happens, a significantly larger number of high tides will therefore be 
above that level. Figure 4.1-2 displays the projected number of days experiencing shallow tidal flooding under 
sea-level rise caused by two greenhouse gas emissions scenarios. The higher emissions scenario 
corresponds to the IPCC RCP8.5 ñbusiness as usualò scenarios, while the lower emissions scenario 
corresponds to a reduced emissions scenario midway through the 21st century. 
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HAZARDS 

The following section profiles the 18 hazards listed above and acted upon during the planning 
process. The overviews include a description of the hazard, location and extent of the hazard, 
severity of the hazard, documented impacts on life and property, and past occurrences. 

 

FLOODING: RIVERINE/COASTAL (HIGH) 

Hazard Profile 

A flood is an excess of water on land that is usually dry. Floods are typically caused by weather events that 
deliver more precipitation to a drainage basin than can be easily absorbed or stored within the basin. Flooding 
is a significant natural hazard throughout the United States. Causes include heavy precipitation, snowmelt, 
ice jams, dam failures, hurricanes, reservoir overflows, and local thunderstorms. Floodwaters can damage 
structures, topple trees, destroy infrastructure, sweep people and vehicles away, and alter landscapes. 
Floods can occur quickly and without warnings, such as flash floods or floods caused by dam breaks, or build 
slowly, becoming more significant over time. There may be a lag time between precipitation and the time 
when the flood peaks, which in some situations may allow for warning and evacuating populations. 

Flooding is the most frequent and costly natural hazard in the United States. It is a hazard that has caused 
more than 10,000 deaths nationwide since 1900. In the Five years since the 2016 Plan update, 561 flood-
related deaths nationally, but there were zero fatalities in Delaware. 

Widespread floods are usually long-term events that may last for several days. The primary types of 
widespread flooding include riverine, coastal, and urban flooding. Riverine flooding is a function of excessive 
precipitation levels and water runoff volumes within the watershed of a stream or river. Coastal flooding is 
typically a result of storm surges, wind-driven waves, and heavy rainfall produced by hurricanes, tropical 
storms, norôeasters, and other large coastal storms. Finally, urban flooding occurs when manufactured 
development has obstructed the natural flow of water and decreased the ability of natural groundcover to 
absorb and retain surface water runoff. 

Flash flooding usually occurs from a dam or levee failure within minutes or hours of heavy rainfall, or a sudden 
release of water held by an ice jam. Slow-moving thunderstorms cause most flash flooding in a local area or 
heavy rains associated with hurricanes and tropical storms. Although flash flooding often occurs along 
mountain streams, it is common in urban areas where much of the ground is covered by impervious surfaces. 
As a result, flash flood waters move at very high speeds where ñwallsò of water can reach heights of 10 to 20 
feet. Flash floodwaters and debris can uproot trees, roll boulders, destroy buildings, and obliterate bridges 
and roads. 

The periodic flooding of lands adjacent to rivers, streams, and shorelines (land known as the floodplain) is a 
natural and inevitable occurrence that can be expected based on established recurrence intervals. The 
recurrence interval is defined as the average time interval, in years, expected between a flood event of a 
particular magnitude and an equal or more significant flood. Flood magnitude increases with increasing 
recurrence intervals. 

Floodplains are designated by a frequent flood large enough to cover them. For example, the 10-year 
floodplain will be covered by the 10-year flood and the 100-year floodplain by the 100-year flood. Flood 
frequencies such as the 100-year flood are determined by plotting a graph of the size of all known torrents 
for an area and determining how often floods of a particular size occur. Another way of expressing the flood 

Commented [AM3]: NEED THIS DATA.  
https://www.weather.gov/arx/usflood  
 
2016 ï 127 More than half (78) in driving related activities  
2017 ï 180 
2018 ï 84.   57 in driving related activity 
2019 ï 93 
2020 ï 59 
2021- 145.  76 Driving 
 
0 flood related fatalities in Delware in that time.   
 
A majority of fatalities occurred while driving, followed by at home.  
 

https://www.weather.gov/arx/usflood
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frequency is the chance of occurrence each year, which is the percentage of the probability of flooding each 
year. For example, a 100-year flood has a 1 percent chance of occurring in any given year. 

Occurrences and Probability of the Flood Hazard 

According to the National Climate Data Center (NCDC) databases, since 2016, there have been 23 flooding 
events and 36 coastal flooding events, as shown in Table 3.3. Because of the continuous and ongoing nature 
of the flood hazard threat, it was judged by the HMSC and the HMWG to be of significant danger and included 
as an identified hazard. The generated Calculated Priority Risk Index (CPRI) for Flood is shown in Table 3-
10.  

LOCATION DATE TYPE DEATHS INJURIES 

OAK ORCHARD 9/29/2016 Flood 0 0 

MILTON 9/29/2016 Flood 0 0 

COOL SPG 9/29/2016 Flood 0 0 

GEORGETOWN 9/29/2016 Flood 0 0 

REHOBOTH BEACH 9/29/2016 Flood 0 0 

SLAUGHTER BEACH 9/29/2016 Flood 0 0 

HARBESON 9/29/2016 Flood 0 0 

GEORGETOWN ARPT 9/29/2016 Flood 0 0 

MILLSBORO 9/29/2016 Flood 0 0 

BETHANY BEACH 9/29/2016 Flood 0 0 

HARBESON 10/9/2016 Flood 0 0 

STAYTONVILLE 3/31/2017 Flood 0 0 

LAUREL 7/28/2017 Flood 0 0 

BROADKILL 7/29/2017 Flood 0 0 

ELLENDALE 7/29/2017 Flood 0 0 

LINCOLN 7/29/2017 Flood 0 0 

BRIDGEVILLE 7/29/2017 Flood 0 0 

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15


SUSSEX COUNTY HAZARD MITIGATION PLAN  FLOODING 

December 2022  32 

LOCATION DATE TYPE DEATHS INJURIES 

FENWICK IS 8/7/2017 Flood 0 0 

BETHANY BEACH 8/7/2017 Flood 0 0 

WILLIAMSVILLE 8/12/2017 Flood 0 0 

BETHANY BEACH 8/12/2017 Flood 0 0 

MILFORD ARPT 8/12/2017 Flood 0 0 

FENWICK IS 9/6/2017 Flood 0 0 

Total:  23 Events 

DELAWARE BEACHES (ZONE) 1/23/2016 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 2/8/2016 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 2/8/2016 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 2/9/2016 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 2/9/2016 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 5/5/2016 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 5/7/2016 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 1/23/2017 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 9/19/2017 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 9/19/2017 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 3/4/2018 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 3/4/2018 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 9/9/2018 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 9/9/2018 Coastal Flood 0 0 

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
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LOCATION DATE TYPE DEATHS INJURIES 

DELAWARE BEACHES (ZONE) 9/10/2018 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 9/10/2018 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 10/27/2018 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 10/27/2018 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 10/10/2019 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 10/10/2019 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 10/11/2019 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 10/11/2019 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 10/11/2019 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 10/11/2019 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 10/30/2020 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 10/30/2020 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 2/1/2021 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 2/1/2021 Coastal Flood 0 0 

DELAWARE BEACHES (ZONE) 5/29/2021 Coastal Flood 0 0 

INLAND SUSSEX (ZONE) 5/29/2021 Coastal Flood 0 0 

TOTAL:  59 Events 

Table 3-10.  Sussex County Flood Event History2 

A straightforward basis for predicting the risk of future flooding is to use the current flood risk as identified by 
the flood insurance rate maps published by the FEMA.  Based on the areas identified, Sussex County is at 

 

 

2 https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventTypestatefips=10%2CDELAWARE 

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventTypestatefips=10%2CDELAWARE
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risk of flooding from coastal flooding and a lack of wastewater management plans.  In addition, flooding will 
continue to be a common occurrence without mitigation efforts. 

The HMSC and the HMWG determined that this type of incident is likely to occur and pose catastrophic but 
minimal severity to long-term impacts to the community. 

Extent 

Impacts of flooding can be expected to cause severe to extensive damage depending on the 
source/cause of the flood and the duration.  Impacts could be serious for local responders working 
within the impacted area and could result in the disruption of services and the need for evacuations. 

CPRI for degree of risk 

The generated Calculated Priority Risk Index (CPRI) for flooding is shown below. 

PROBABILITY + MAGNITUDE /SEVERITY  + 
WARNING 

TIME 
+ DURATION  = CPRI 

4 x .45  + 2 x .30  + 2 x .15  + 2 x .10  = 2.9 

Table 3-11.  CPRI for Degree of Risk for Flooding 
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HURRICANE/TROPICAL STORMS (HIGH) 

Hazard Profile 

Hurricanes, tropical storms, and norôeasters classified as cyclones, are any closed circulation developing 
around a low-pressure center where the winds rotate counterclockwise in the Northern Hemisphere (or 
clockwise in the Southern Hemisphere) and whose diameter averages 10 to 30 miles across. Tropical 
cyclones are formed as a developing center moves over warm water, the pressure drops in the center of the 
storm, and as the pressure drops, the system becomes better organized, and the winds begin to rotate around 
the low pressure pulling the warm and moist ocean air. Tropical cyclones can evolve from tropical 
depressions to a tropical storm to a hurricane as they intensify, as shown in Table 3-12. In the Northern 
Hemisphere, hurricane winds rotate in a counter-clockwise direction with different wind speeds and 
characteristics in each quadrant, with the most severe effects in the right-front quadrant.  

NAME  
MAXIMUM SUSTAINED SURFACE WIND SPEED  

(USING THE U.S. 1-MINUTE AVERAGE)  

Tropical Depression  33 kt or less  38 mph or less  62 km/hr. or less  

Tropical Storm  34kt to 63 kt  39 mph to 73 mph  63 km/hr. to 118 km/hr.  

Hurricane  64 kt or more  74 mph or more  119 km/hr. or more  

Table 3-12. Tropical Definitions3 

 

The Saffir-Simpson Hurricane Scale (Table 3-13) defines hurricane strength by categories, with a Category 
1 storm being the weakest and Category 5 being the strongest. Depending on where and how hurricanes 
strike, a lower category storm can inflict more significant damage than a higher category storm.   

CATEGORY WIND SPEEDS LIKELY EFFECTS 

1 74 to 95 mph  
No real damage to building structures. Damage primarily to 
unanchored mobile homes, shrubbery, and trees. Also, some coastal 
road flooding and minor pier damage.   

2 96 to 110 mph  

Some roofing material, door, and window damage to buildings.  

Considerable damage to vegetation, mobile homes, and piers.  

Small craft in unprotected anchorages break moorings.   

 

 

3 Tropical Definitions (weather.gov) 

https://www.weather.gov/mob/tropical_definitions
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CATEGORY WIND SPEEDS LIKELY EFFECTS 

3 111 to 130 mph  

Some structural damage to small residences and utility buildings with 
a minor amount of curtainwall failures, mobile homes are destroyed. 
Flooding near the coast destroys smaller structures with larger 
structures damaged by floating debris. Terrain may be flooded well 
inland.   

4 131 to 155 mph  

More extensive curtainwall failures with some complete roof structure 
failure on small residences. Major erosion of beach areas. Major 
damage to lower floors of structures near the shore. Terrain may be 
flooded well inland.  

5 155 mph or more  

Complete roof failure on many residences and industrial buildings. 
Some complete building failures with small utility buildings blown 
over or away. Major damage to lower floors of all structures located 
near the shoreline. Massive evacuation of residential areas may be 
required.   

Table 3-13.  Saffir-Simpson Hurricane Scale4 

A norôeaster is a cyclonic storm that moves along the East Coast of North America with winds that blow from 
a northeasterly direction. They may occur at any time but are most common and strongest in winter. These 
storms are usually most intense near New England and Canada. Norôeasters can produce heavy snow and 
rain, may bring gale-force winds greater than 58 miles per hour, and can cause rough seas, coastal flooding, 
and beach erosion.5 Table 3-14 below shows an intensity scale proposed for norôeasters that are based upon 
levels of coastal degradation.  

STORM CLASS BEACH EROSION DUNE EROSION OVER WASH PROPERTY DAMAGE 

1 (Weak) Minor changes None No No 

2 (Moderate) 
Modest; mostly to 

lower beach 
Minor No Modest 

3 (Significant) 
Erosion extends 
across beach 

Can be significant No 
Loss of many structures 

at local level 

 

 

4 https://www.nhc.noaa.gov/aboutsshws.php 
5 NOAA, from http://www.noaa.gov/features/03_protecting/noreasters.html  2 Glossary of Meteorology 
(1959)   

http://www.noaa.gov/features/03_protecting/noreasters.html
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STORM CLASS BEACH EROSION DUNE EROSION OVER WASH PROPERTY DAMAGE 

4 (Severe) 
Severe beach erosion 

and recession 

Severe dune 
erosion or 
destruction 

On low beaches 
Loss of structures at 

community-scale 

5 (Extreme) 
Extreme beach 

erosion 

Dunes 
destroyed over 

extensive 
areas 

Massive in 
sheets and 
channels 

Extensive at regional- 
scale; millions of dollars 

Table 3-14. Dolan-Davis Nor'easter Intensity Scale6  

 

TROPICAL STORMS 

Á Tropical Storms Fay made landfall in July 2020, causing approximately $220 million in insured 
losses to the region, causing one death and minor injuries. 

Á Tropical Storm Isaias violently blew through Delaware in August 2020 dumping about an inch of 
rain.  Most of the damage was caused by high winds, which caused widespread power outages, 
and tornado warnings with damage estimates over $20 million.  

LOCATION DATE TYPE DEATHS INJURIES 

DELAWARE BEACHES (ZONE) 7/10/2020 Tropical Storm Fay 0 0 

INLAND SUSSEX (ZONE) 7/10/2020 Tropical Storm Fay 0 0 

DELAWARE BEACHES (ZONE) 8/4/2020 Tropical Storm Isaias 0 0 

INLAND SUSSEX (ZONE) 8/4/2020 Tropical Storm Isaias 0 0 

TOTAL 5     

Table 3-15. Tropical Storms  

Occurrences and Probability of the Hurricane/ Tropical Storm Hazard  

According to the National Climatic Data Center (NCDC) databases, since completion of the 2016 Plan 
update, there have been no Hurricane events that have affected the region.7   

 

 

6 Dolan, Robert, and Robert E. Davis. ñAn Intensity Scale for Atlantic Coast Northeast Storms.ò Journal of Coastal Research, vol. 8, no. 4, 

1992, pp. 840ï53. JSTOR, http://www.jstor.org/stable/4298040. Accessed 27 Jun. 2022. 
7 https://www.ncei.noaa.gov/access 

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?hailfilter=0.00&tornfilter=0&windfilter=000&sort=DI&statefips=10%2CDELAWARE&eventType=ALL&beginDate_yyyy=2016&beginDate_mm=01&beginDate_dd=01&endDate_yyyy=2022&endDate_mm=05&endDate_dd=15
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Due to the continuous and ongoing nature of the hurricane hazard threat, it was judged by the HMSC and 
the HMWG to be of significant danger to the community and thus included as an identified hazard. The 
generated CPRI for Hurricane Wind is shown in Table 3-16 below.  

Extent 

Impacts of hurricanes and tropical storms can be expected to cause severe to extensive regional 
damage depending on  the storm classification, location, and duration.  Impacts could be serious and 
could result in the disruption of services and the need for evacuations. 

CPRI for degree of risk 

The generated Calculated Priority Risk Index (CPRI) for Hurricane/Thunderstorm Wind is shown below. 

PROBABILITY  +  
MAGNITUDE 

/SEVERITY  
+  WARNING TIME  +  DURATION  =  CPRI  

4 x .45  +  2 x .30  +  2 x .15  +  2 x .10  =  2.9  

Table 3-16.  CPRI for Degree of Risk for Hurricane/Tropical Storms 
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SEVERE THUNDERSTORMS (HIGH) 

Hazard Profile 

According to the National Weather Service, more than 100,000 thunderstorms occur yearly. Only about 10 
percent of these storms are classified as ñsevere.ò Although thunderstorms generally affect a small area when 
they occur, they are very dangerous because of their ability to generate tornadoes, hailstorms, strong winds, 
flash flooding, and dangerous lightning. While thunderstorms can occur in all regions of the United States, 
they are most common in the central and southern states because atmospheric conditions in those regions 
are ideal for generating these powerful storms. Thunderstorms are caused when air masses of varying 
temperatures meet. Rapidly rising warm moist air serves as the ñengineò for thunderstorms. These storms 
can occur singularly, in lines, or in clusters. They can move through an area very quickly or linger for several 
hours. Lightning is a discharge of electrical energy from positive and negative charges buildup within a 
thunderstorm, creating a ñboltò when the buildup of charges becomes strong enough. A bolt of lightning can 
reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes, 
but the surrounding air cools following the bolt. This rapid heating and cooling of the surrounding air cause 
thunder. On average, 89 people are killed by lightning strikes in the United States. The National Weather 
Service collected data for thunder days, the number and duration of thunder events, and lightning strike 
density for the 30 years from 1948 to 1977. A series of maps showed the annual average thunder event 
duration, the annual average number of thunder events, and the mean annual density of lightning 
strikes. Figure 3-1 illustrates thunderstorm hazard severity based on the yearly average number of thunder 
events from 1948 to 1977. 

 

 

Figure 3-1: Annual Average Number of Thunder Events  
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Occurrences and Probability of the Thunderstorm Hazard 

According to the National Climatic Data Center (NCDC) databases, since 2016 there have been 105 
significant occurrences of thunderstorm resulting in over $50 thousand in damages and 13 lightning events 
causing very minor property damage with only 1 reported injury as shown in Tables 3-11 and 3-12.  

LOCATION  DATE  EVENTS TYPE $ INJURIES DEATHS 

Sussex County 2016-2022 115 Thunderstorm Winds $50,000 0 0 

Table 3-17. Sussex County Thunderstorm Winds Event History  

 

LOCATION  DATE  EVENTS TYPE $ INJURIES DEATHS 

Sussex County 2016-2022 13 Lightning $500.00 1 0 

Table 3-18. Sussex County Lightning Event History8 

 

Due to the continuous and ongoing nature of the thunderstorm winds hazard threat, it was judged by the 
HMSC and the HMWG to be of significant danger to the community and thus included as an identified hazard.  

Extent 

Impacts of severe thunderstorms can be expected to cause moderate to severe localized damage 
depending on the extent and duration of the storm.  Impacts have the potential to disrupt local 
responders working within the impacted area. 

CPRI for degree of risk 

The generated Calculated Priority Risk Index (CPRI) for Thunderstorm is shown below. 

PROBABILITY  +  
MAGNITUDE 

/SEVERITY  
+  WARNING TIME  +  DURATION  =  CPRI  

4 x .45  +  2 x .30  +  2 x .15  +  2 x .10  =  2.9  

Table 3-19.  CPRI for Degree of Risk Index for Thunderstorms 

 

 

 

8 https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventTypestatefips=10%2CDELAWARE 

https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=12&beginDate_dd=31&beginDate_yyyy=2010&endDate_mm=12&endDate_dd=31&endDate_yyyy=2015&county=SUSSEX%3A5&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=10%2CDELAWARE
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=12&beginDate_dd=31&beginDate_yyyy=2010&endDate_mm=12&endDate_dd=31&endDate_yyyy=2015&county=SUSSEX%3A5&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=10%2CDELAWARE
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=12&beginDate_dd=31&beginDate_yyyy=2010&endDate_mm=12&endDate_dd=31&endDate_yyyy=2015&county=SUSSEX%3A5&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=10%2CDELAWARE
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=12&beginDate_dd=31&beginDate_yyyy=2010&endDate_mm=12&endDate_dd=31&endDate_yyyy=2015&county=SUSSEX%3A5&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=10%2CDELAWARE
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=12&beginDate_dd=31&beginDate_yyyy=2010&endDate_mm=12&endDate_dd=31&endDate_yyyy=2015&county=SUSSEX%3A5&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=10%2CDELAWARE
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventType=%28C%29+Thunderstorm+Wind&beginDate_mm=12&beginDate_dd=31&beginDate_yyyy=2010&endDate_mm=12&endDate_dd=31&endDate_yyyy=2015&county=SUSSEX%3A5&hailfilter=0.00&tornfilter=0&windfilter=000&sort=DT&submitbutton=Search&statefips=10%2CDELAWARE
https://www.ncdc.noaa.gov/stormevents/listevents.jsp?eventTypestatefips=10%2CDELAWARE
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DROUGHT (HIGH) 

Hazard Profile 

A drought is ña period of abnormally dry weather sufficiently prolonged for the lack of water to cause a serious 
hydrologic imbalance in the affected area.ò2 Droughts are extended periods of dry weather that cause 
problems such as crop damage, affect water supplies, and increased fire danger. Droughts are often brought 
on by a lack of rainfall or snow over a long period, although the amount of time that low precipitation amounts 
take to impact an area varies in different geographic locations. 

The Palmer Drought Severity Index (PDSI). Table 3-20  is the primary classification system used for droughts 
in the United States and is based on supply and demand. The PDSI assesses total moisture using 
temperature and precipitation to compute water supply and demand and soil moisture and is most effective 
for long-term predictions. PDSI also describes extended wet conditions using corresponding numbers, with 
zero representing near-normal conditions. NOAA publishes weekly national and regional Palmer Drought 
maps. In addition, other indices can be used for specific situations, ecosystems, or terrain.  

PDSI DESCRIPTION 

4.0 or more Extremely wet 

3.0 to 3.99 Very wet 

2.0 to 2.99 Moderately wet 

1.0 to 1.99 Slightly wet 

0.5 to 0.99 Incipient wet spell 

0.49 to -0.49 Near normal 

-0.5 to -0.99 Incipient dry spell 

-1.0 to -1.99 Mild drought 

-2.0 to -2.99 Moderate drought 

-3.0 to -3.99 Severe drought 

-4.0 or less Extreme drought 

Table 3-20.  Palmer Drought Severity Index9 

 

 

9 NOAA - National Oceanic and Atmospheric Administration 


















































































































































































































































































































































































































































































































































































































































































































































































