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Town of Duck 
Hazard Mitigation Plan 

(2010 Plan Year Update) 
 

Introduction 
Natural hazards, such as floods, hurricanes, tornadoes, winter storms, earthquakes, wildfires, and other 
hazardous natural events occur every year and are an essential component of the earth’s natural 
systems.  These events damage the ecological environment, but the natural environment possesses 
remarkable recuperative capabilities, restoring plant and animal habitat in a short time. 
 
The built, or manmade, environment does not possess these recuperative capabilities.  When these 
natural hazards interact with the built environment, disasters occur.  The frequency of disasters is 
increasing, not necessarily because natural hazards are occurring more frequently, but as a result of 
more people choosing to live, work, and visit locations where the risks of natural hazards are greater.  
Since the 1960’s, increasing numbers of people are choosing to live and work in areas at risk from 
coastal storms and repetitive flooding.  By 2010, the number of people living in hurricane-prone 
counties will likely double (Local Hazard Mitigation Planning Manual.  1998.  NC Division of Emergency 
Management, p. 1).  This realization makes it imperative that coastal and riverine communities 
undertake floodplain management and hazard mitigation.  
 
The Town of Duck, North Carolina incorporated on May 1, 2002 and has since undertaken a significant 
number of planning activities.  These include adoption of the Town’s first Land Use Plan, revisions to the 
Town’s land use regulations including the zoning and subdivision ordinances, adoption of the Town’s 
first Flood Damage Prevention Ordinance, and, with the assistance of the North Carolina Division of 
Community Assistance, development of the Town’s first Hazard Mitigation Plan in August of 2004.  The 
initial effort to prepare the Town of Duck Hazard Mitigation Plan established a stand-alone Hazard 
Mitigation Plan which was approved by the Federal Emergency Management Agency and the North 
Carolina Division of Emergency Management to meet the hazard mitigation planning requirements of 
the Federal Disaster Mitigation Act of 2000 (DMA2K) and North Carolina Senate Bill 300.   
 
The Town of Duck has now prepared a five-year update to this plan, which has been designed to be 
incorporated into the Dare County Multi-Jurisdictional Hazard Mitigation Plan.  The Town continues to 
benefit from the significant efforts that were undertaken to develop the original plan; and, many of the 
hazard mitigation planning goals, objectives, and action items established in that original plan have not 
changed.  However, the Town recognizes the obvious geographic similarities between the communities 
located within Dare County and the benefits of hazard mitigation planning on a County-wide scale.  
Emergency management activities are often coordinated by Dare County; the communities within Dare 
County must make collective decisions and provide mutual aid to respond during events which have the 
potential to impact life and property throughout the entire Outer Banks.  For this reason, the Town of 
Duck wishes to incorporate the first five-year update to its Hazard Mitigation Plan into the Dare County 
Multi-Jurisdictional Plan.   
 
The Dare County Multi-Jurisdictional Hazard Mitigation Plan provides a detailed overview of the purpose 
of the Hazard Mitigation Plan and hazard mitigation planning as well as the hazards (see Appendix A – 
Hazard Descriptions and Intensity Scales) that have the potential to impact communities within Dare 
County.  The Town of Duck portion of the Plan will provide more specific information relative to the 
Duck Community including the following: 
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- Updated 2009 Town of Duck Demographic Profile including Population and Housing 
Characteristics 

- Overview of the Planning Process used to Prepare the Town of Duck portion of the Multi-
Jurisdictional Hazard Mitigation Plan 2009 Update 

- Updated Goals and Values for the Town of Duck Hazard Mitigation Plan Update 

- 2009 Revisions to the Action Plan that was included in the original Hazard Mitigation Plan for the 
Town of Duck 

- 2009 update to the Vulnerability Analysis for the Town of Duck 

Geography and the Environment 

Duck consists of approximately 2.32 square miles 
(1,486 acres) and is approximately 6 miles in 
length.  It is the northernmost community in 
Dare County located on the northern Outer 
Banks.  The Currituck County line is to the north 
of Duck and Southern Shores is located to the 
south.   Access to Duck is possible only by 
accessing Highway 12.  The town is bounded on 
the east by the Atlantic Ocean and the west by 
the Currituck Sound.  Duck has a reputation as a 
cottage community, with a seasonal population 
of nearly 25,000 persons and a permanent 
population of about 500 residents. 

Topography 

Rising gradually toward the north and west, the 
Town varies in elevation between sea level and 
about 25 feet.  The Outer Banks have a mean 
elevation of about six feet, but a few of the 
dunes rise substantially above the average 
elevation.  Less than ten percent of the Town’s area occurs in gradients of more than two percent. 

Source of Water 

The dominant source of flooding in Duck is storm surge generated in the Atlantic Ocean by tropical 
storms and hurricanes.  In addition, this surge propagates into Albemarle Sound and further propagates 
into the North River and Currituck Sound where high winds associated with tropical storms can produce 
high waves.  The wave action associated with tropical storms can be much more damaging than the 
higher water level.  Not all storms which pass close to the study area produce extremely high tides.  
Similarly, storms which produce flooding conditions in one area may not necessarily produce flooding 
conditions in other parts of the study area.   
 
Duck is a newly incorporated municipality.  The North Carolina General Assembly voted to grant Duck’s 
charter in the 2001 session, and the effective date of incorporation was May 1, 2002.   
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Demographic Profile 

Because Duck was incorporated in 2002, there is no census profile for the area within the corporate 
limits of the Town of Duck.  However, census tract and block data from Dare County can be used to 
determine some population characteristics.  The Census 2000 data available estimated Duck’s 
population to be 448 people.  There were 233 females and 215 males.  Duck’s population consisted of 
438 white persons, 5 African Americans, 4 American Indians, and 1 Pacific Islander.  
 
The State estimates Duck’s population in 2007 grew by 77 people, for a total of 515 persons.  The most 
recent population estimate provided by the North Carolina State Demographer for July 1, 2008 
identified a total of 499 residents for the Town of Duck. Table 1 illustrates the change in permanent 
population that has occurred during the last ten years. 
 
Table 1.  Permanent Population Trends 

2000 2007* 2008* 

448 515 499 

*Based on estimates provided by North Carolina State Demographer 
 
The permanent population of Dare County, according to the Census 2000, is 29,967.  The seasonal 
population peak is approximately 200,000.  Duck’s portion of this figure could be more than 20,000 
people. 
 
The Census 2000 noted 2,068 total housing units in Duck.  According to the Dare County tax database in 
January 2003, there were 2,423 housing properties in Duck (this includes single-family and multi-family 
structures but does not include hotels or bed and breakfast inns).  There were 1,960 single family 
detached residential structures, of which as many as 1,750 may be vacation homes.  There were 463 
units in multi-family developments (condominiums, townhouses, timeshares, and co-ownership 
properties) in Town, 122 units at The Sanderling, and 8 rooms at bed and breakfast businesses. (Source:  
Duck 2003-2004 CAMA Land Use Plan)  As of August 2009, it is estimated that there are approximately 
2,553 housing properties in Duck (see Table 3).  There was no estimated change in multi-family units or 
hotel motel structures during this time frame.  Table 3 does indicate a slight decrease in multi-family 
units from 2003 to 2009.  However, this could be attributed to a difference in the method used to 
extract the number of units each time the analysis was performed. 
 
Table 2.  Estimated Peak Seasonal Population - 2003  

Type of Accommodation 

 

Estimated 
Number of 

Units 

Average 
Number of 
Persons Per 

Unit 

 

Total Peak 
Population 

Single family detached residential structures 1,960 6.5 12,740 

Multi-family developments 463 3.5 1,621 

The Sanderling 122 -- 254 

Inns and Bed and Breakfasts 8 2 16 

TOTAL 2,553 -- 14,631 

Source:  Town of Duck Land Use Plan Committee 
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Table 3.  Estimated Peak Seasonal Population - 2009  

Type of Accommodation 

Estimated 
Number of 

Units 
Total Number 
of Bedrooms 

Total Peak 
Population  

(est. 2 persons 
per bedroom) 

Single family detached residential structures 2,101 9,655 19,310 

Multi-family Units 449 1,060 2,120 

The Sanderling 122 -- 254 

Inns and Bed and Breakfasts 2 10 20 

TOTAL 2,674 -- 21,704 
*Analysis performed using current Dare County Tax Data 

Housing Profile 

The primary land use in Duck is single family detached residential structures that are generally not the 
principal residences of the owners.  The Census 2000 noted a total of 2,068 housing units in Duck, of 
which 1,852 (90%) were vacant, while 215 (10%) were occupied. Vacation homes are often made 
available for short-term rental during the summer months. As noted above in Table 3, the number of 
housing units has increased over the last nine years.  Based on the increase in permanent population vs. 
the increase in total housing units, it is estimated that the percentage owner occupied structures 
relative the total housing units remains approximately the same.  
 
The number of total households in Duck in 2000 was also reported to be 215.  The average household 
size was 2.1 persons.  There were 137 married couple families in Duck in 2000.  Twenty (20) of these 
were households with (own) children under 18 years of age present.  The balance of married couple 
households (117) were households with no (own) children under 18 years of age present. 

Statement of the Problem  

For a Detailed Problem Statement, Refer to Dare County Plan Multi-Jurisdictional Plan Section I. A. 

Purpose of the Plan 

This hazard mitigation plan makes an assessment of our current natural hazard risk and sets forth goals 
and schedules for the current five-year planning horizon (2009) and beyond to eliminate, reduce, and 
mitigate this risk.  After conducting a few meetings, the committee developed a problem statement, or 
purpose for the plan.  The purpose of this plan is: 
 
Duck, through hazard mitigation planning, seeks to maintain or lower the community’s flood insurance 
rating, qualify for future disaster funding, identify potential problems, minimize repetitive losses, and 
educate the public on Duck’s vulnerability to natural hazards. 
 
This document is Duck’s portion of the Dare County Multi-Jurisdictional Hazard Mitigation Plan.  It is 
prepared to guide policy in the Town’s vulnerable areas and to assist state and federal funding efforts.   
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At the time the original 2004 Town of Duck Hazard Mitigation Plan was adopted, Duck property owners 
participated in the NFIP through Dare County’s Flood Damage and Prevention Ordinance.  On 
September 3, 2003, the Town of Duck Town Council adopted Ordinance 03-13 which was the Town’s 
first Flood Damage Prevention Ordinance.  These items were subsequently forwarded to the North 
Carolina Division of Emergency Management along with the Town’s application for participation in the 
NFIP.  The Town was formally accepted into the NFIP and began administering its own Flood Damage 
Prevention Ordinance shortly after the Town’s first Hazard Mitigation Plan was adopted.  On August 2, 
2006 the Town adopted a revised Flood Damage Prevention Ordinance in conjunction with statewide 
revisions to the National Flood Insurance Rate Maps for North Carolina.  Revised Flood Insurance Rate 
Maps for the Town of Duck went into effect on September 20, 2006.  In the summer of 2008 the Town 
initiated the process to apply for participation in the Community Rating System program.  As the first 
step in this process, staff from the North Carolina Division of Emergency Management conducted a 
Community Assistance Visit in August, 2008 in order to verify compliance with the minimum standards 
of the NFIP.  The Town of Duck is currently awaiting the outcome of this process. 
 
The NFIP provides federally supported flood insurance in communities that regulate development in 
their floodplains.  The CRS reduces flood insurance premiums in those communities that do more than 
implement the minimum regulatory requirements. The Town has developed this plan in order to limit 
life and property losses due to a major flood. 
 
The benefits of hazard mitigation planning are: 

• Saves lives and property – Duck can save lives and reduce property damage from natural 
hazards through mitigation actions, such as moving families and their homes out of harm’s way. 

• Reduces vulnerability to future hazards – By having a mitigation plan in place, Duck is prepared 
to take steps that will permanently reduce the risk of future losses.  This opportunity is often 
lost when we build communities without regard to natural hazards or when we rebuild them 
after a disaster “just like they were before.” 

• Saves money – Duck will experience cost savings by not having to provide emergency services, 
rescue operations, or recovery measures to areas that are dangerous to people in the event of a 
hazard. 

• Facilitates post-disaster funding – By identifying and ranking projects before the next disaster, 
Duck is in a better position to obtain post-disaster funding because much of the background 
work necessary for applying for federal and state aid will already be done. 

• Speeds recovery – By developing a mitigation plan, Duck can identify post-disaster mitigation 
opportunities in advance of a disaster.  By having this strategy in advance, Duck can be ready to 
respond quickly after a disaster. 

• Demonstrates commitment to improving community health and safety – A mitigation strategy 
demonstrates a community’s commitment to safeguarding its citizens and protecting its 
economic, social, and environmental well-being. 
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Planning Process 
The following section describes the process to prepare the original Town of Duck Hazard Mitigation Plan 
which was adopted in August of 2004.  Following this section is a description of the process that was 
undertaken to prepare the first five-year update to the plan. 

Preparation of the Initial Plan - 2004 

The North Carolina Division of Community Assistance provided the Town with a professional planner to 
draft the original Town of Duck Hazard Mitigation plan, with input from an 8 member planning 
committee, the Hazard Mitigation Plan Committee, established by the Town Council.  The Hazard 
Mitigation Plan Committee membership included: 
 
• Neil Morrison, Town Council 
• Linda Nave, citizen 
• Donna Black, citizen 
• Chris Layton, Town Manager 
• Gene Schwarz, Mayor 
• Suzanne Cotellessa, Planning Director 
• Jack Hughes, citizen 
• John Jenkins, citizen 
 

The Committee held a public meeting during the preparation of the plan.  Additionally, it held five 
working sessions that focused on hazard assessment, problem identification, mitigation goals, review of 
possible activities and work elements to be included in the proposed plan. The draft plan assembled by 
the Hazard Mitigation Plan Committee was submitted to the Duck Planning Board in July of 2004 for 
review.   
 
The Hazard Mitigation Plan Committee met initially on June 17, 2002 to develop a plan that met the 
requirements of S.B. 300.  This committee later met on March 10, 2004 and developed a plan to include 
public participation in the planning process, to meet the requirements of the Disaster Mitigation Act of 
2000.  Elements of the public participation plan included: 
 

• Copies of the Draft Hazard Mitigation Plan were made available at the Duck Town Hall for public 
review on January 31, 2004;  

• On April 12, 2004, a public meeting was held on the Draft Hazard Mitigation Plan prepared by 
the Committee; 

• On May 21, 2004, a Hazard Mitigation Plan Committee meeting was held; and 
• On August 4, 2004, a public hearing was held by the Town Council prior to adoption. 

 
The public meetings were advertised in the local newspaper.  In addition to public meetings and making 
information available to the public, the committee itself consisted of 4 citizens representing the 
community.  The citizens participated in the committee meetings and provided lively discussion and a 
fresh perspective to the planning process.     
 
Additionally, outside agencies were invited to participate in the planning process.  There are two 
reasons to involve agencies and private organizations in planning efforts.  First, they may be 
implementing or planning to implement activities that can affect flood damage or some of the other 
interests and concerns.  The Committee wanted to make sure that their efforts were not going to be in 
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conflict with a government program or duplicate the efforts of another organization.  Second, the 
Committee wanted to involve other agencies to see if they could assist their efforts.  Help may be in the 
form of flood hazard data, technical information on various measures, guidance on regulatory 
requirements, advice and assistance in the planning effort, implementation of a recommended 
measure, and financial assistance to help implement a recommended measure.  
 
During the initial research period at the beginning of the planning process, a list of outside agencies that 
could help Duck in the preparation of this document was created:   
 

• Currituck County  
• Charter Communications 
• Dominion Power 
• Sprint 
• US Corps of Engineers 
• Waste Management 
• NC Division of Coastal Management 
• NC Division of Emergency Management 
• Duck Land Use Plan liaison 
• Duck Police Department 
• Duck Fire Department 
• Ocean Rescue 
• Homeowners Association 
• Turnpike Properties 
• Coast Guard 
• Dr. Nancy White 
• Local business group 
• Tourism Bureau 
• Dare County Board of Education 
• US Army Corps of Engineers 
• Dare County Emergency Management 
• Town of Kitty Hawk 
• Town of Kill Devil Hills 
• Town of Nags Head 
• Town of Southern Shores 
• Town of Manteo 
• Soil and Water Conservation District 
• Outer Banks Association of Realtors 
• Outer Banks Homebuilders Association 
• Association of Insurance Agents 
• Build the Bridge Committee 
• Outer Banks Chamber of Commerce 
• Regional Medical Center 
• Outer Banks Hospital 
• Dare County Sheriff 
• NC Department of Transportation 
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These parties were made aware of Duck’s public meetings and they were invited to attend and 
participate.   

Five-Year Hazard Mitigation Plan Update - 2010 

Prior to beginning this five-year plan update, Town staff had several discussions with the North Carolina 
Division of Emergency Management (NCEM) regarding the process for preparing the plan update.  
During these discussions, staff was encouraged to explore the process to participate in a multi-
jurisdictional plan update with Dare County.  As noted by staff from NCEM, this would reduce the 
number of hazard mitigation plans that are being prepared statewide and limits redundancy of 
documentation among jurisdictions that are similarly situated geographically and that share the same 
general risks and vulnerability.  Upon request by the Town, NCEM provided guidance to initiate the 
process to join the Dare County Plan.  At the August 5, 2009 regular meeting, the Town of Duck Town 
Council adopted resolution 09-07, which was a request to join the Multi-Jurisdictional Hazard Mitigation 
Plan for Dare County (See Attachment A).  This resolution was forwarded to the Dare County Board of 
Commissioners as a formal request to join the Multi-Jurisdictional Plan update.  The Dare County Board 
of Commissioners subsequently approved the request, and both resolutions were forwarded to NCEM 
along with a formal request to prepare the five-year update to the Town of Duck Hazard Mitigation Plan 
as part of the Dare County Multi-Jurisdictional Hazard Mitigation Plan.   
 
The Town of Duck Town Council also established a Hazard Mitigation Planning Committee to oversee the 
preparation of the five-year plan update.  This Committee included the following members: 
 

• Jon Britt, Planning Board (Chair) 
• Joe Blakaitis, Planning Board (Vice-Chair) 
• Ron Forlano, Planning Board 
• John Fricker, Planning Board 
• Don Kingston, Planning Board, Town Council (elect) 
• Dave Wessel, Town Council 
• Christopher Layton, Town Manager 
• Donna Black, Fire Chief 
• Andy Garman, Director of Community Development 

 
Town staff had several initial discussions with staff from the Dare County Department of Emergency 
Management to coordinate the process to merge the Town of Duck Plan with the Multi-Jurisdictional 
Plan.  It was agreed that the Town of Duck would prepare an addendum to the Dare County Plan which 
would provide the following information: 
 

- Updated 2010 Town of Duck Demographic Profile including Population and Housing 
Characteristics 

- Overview of the Planning Process used to Prepare the Town of Duck portion of the Multi-
Jurisdictional Hazard Mitigation Plan 2010 Update 

- Updated Goals and Values for the Town of Duck Hazard Mitigation Plan Update 

- 2010 Revisions to the Action Plan that was included in the original Hazard Mitigation Plan for the 
Town of Duck 

- 2010 update to the Vulnerability Analysis for the Town of Duck 
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The Town of Duck update would eliminate information that is redundant in the Dare County Plan such as 
the detailed Hazard Descriptions and Intensity Scales.  Once the Town of Duck completed a draft of its 
plan update, it was provided to Mr. Sandy Sanderson and Ms. Jessica Phillips of the Dare County 
Department of Emergency Management to be compiled with the remainder of the Plan.  Dare County 
staff would handle coordination with the State regarding the review of the plan as well as circulation to 
other stakeholders. 
 
The Town of Duck Hazard Mitigation Planning Committee conducted two meetings during the fall of 
2009 to review the plan. A summary of the meetings is included below: 
 
First Meeting – August 12, 2009 

• An overview of the planning process 
• A discussion of the major events or policy changes that have occurred since the 2004 plan 

update that would impact plan goals, objectives, or action items 
• A review of the implementation status of the action items included in the 2004 plan 

 
Second Meeting – October 14, 2009 

• A review of revised goals, objectives, and action items prepared by Town staff in response to the 
discussion from the first meeting 

• An overview of the updated demographic profile and vulnerability assessment for the Town as 
prepared by staff 

Incorporation with Existing Plans, Studies, and Reports 

The hazard mitigation plan incorporated existing plans, studies, and reports into the document.  The 
existing plans that were reviewed were: 

• Duck CAMA Land Use Plan 
• Duck Zoning Ordinance 
• Dare County Flood Insurance Study 

 
Duck intends to create a process by which the requirements of this hazard mitigation plan will be 
incorporated into other local plans.  During the planning process for new and updated local planning 
documents (such as a comprehensive plan, CAMA land use plan, capital improvements plan, or 
emergency management plan, to name a few examples), the Director of Community Development will 
provide a copy of the hazard mitigation plan to each respective advisory committee member.  The 
Director of Community Development will recommend that the advisory committee members ensure 
that all goals and actions of new and updated local planning documents are consistent with the hazard 
mitigation plan and will not contribute to increased hazards in the town’s jurisdiction. 

Adoption 

The Committee held a public meeting during the preparation of the plan.  Additionally, it held a working 
session that focused on hazard assessment, problem identification, mitigation goals, review of possible 
activities and work elements to be included in the proposed plan.  The draft plan assembled by the 
Hazard Mitigation Plan Committee was submitted to the Duck Planning Board in June for review.  Copies 
of the Draft Hazard Mitigation Plan were made available at the Duck Building Inspections office for 
public review on March 29, 2004. 
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After a recommendation to approve the plan was forwarded to the Town Council by the Planning Board, 
a public hearing was held in July and the Town Council subsequently adopted the plan on August 4, 
2004. 
 
For the five-year plan update, several public meetings were held during the fall of 2009 to discuss 
revisions to the Hazard Mitigation Plan.  A Hazard Mitigation Planning Committee was established to 
prepare the draft plan with the assistance of Town staff. The Town Council approved all revisions to the 
five-year plan update along with the remainder of the Dare County Multi-Jurisdictional Hazard 
Mitigation Plan at their July 7, 2010 meeting.   
 
Basis for Hazard Mitigation Planning 
Planning is one of the best ways to correct shortcomings associated with natural hazards.  The objective 
of planning is to produce a program of activities that will best tackle the community’s flood problem and 
meet other community needs.  A well-prepared plan will guide a community’s flood, stormwater, and 
hazard mitigation activities so that they are implemented more economically and in ways more attuned 
to the needs and objectives of the community and its residents.  A well-prepared plan will result in lower 
hazard losses and improved protection of the floodplain’s natural and beneficial functions.  This will 
benefit both the community and the NFIP. 
 
A hazard mitigation plan, one that is carefully researched to reflect local needs and conditions, can 
provide many benefits to a community.  This is especially true of plans that are prepared in advance of a 
hazard event, not in the aftermath of a disaster.  Many communities have engaged in mitigation 
activities on a project-by project basis by incorporating such projects into the context of a 
comprehensive plan that considers multiple aspects of the community.  A local government can avoid 
the often inconsistent and uncoordinated results of this ad hoc approach to mitigation by developing a 
mitigation plan.  A local hazard mitigation plan can be effective for establishing the community’s 
commitment to mitigation goals, objectives, policies and programs.  By articulating what the community 
hopes to achieve, the plan can serve to establish an important connection between the public interest 
and mitigation measures to be employed. 

Hazard Mitigation Planning Steps 

In order to help the reader visualize the nature of the planning process, a “mitigation planning tree” is 
used.  By comparing the planning process to a living, growing being, emphasis is placed on the 
interrelationships between each step and the dynamism of the final plan itself.  Each step is designed to 
be supported by the previous step, and in turn, provides support for the next.  Some of the steps in the 
planning process are “root” steps.  These are essential analytical steps that will provide the necessary 
background data and justification for the action part of the plan.  Next, the “ground” level steps will be 
pursued, followed by the “branch” steps, or actions and policies. 
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Figure 1.  Planning Tree 

This hazard mitigation plan 
follows the guidelines 
endorsed by the North 
Carolina Division of 
Emergency Management that 
meet the requirements of 
Senate Bill 300.  The essential 
planning steps are: 
 
1. Identify the hazards - The 
first of the “root” steps 
requires the community to 
identify the natural hazards 
that affect the area and 
analyze them in terms of 
likelihood, magnitude, and 
potential impact.   
 
2. Assess vulnerability of 
people and property – The 
next “root” step is made up of 
multiple tasks, or sub-steps, 
that helps the community to 
assess the vulnerability to the 
hazards identified in Step 1.  
During the vulnerability assessment, the areas within the community where the hazards are likely to 
occur will be identified. 
 
3. Assess community capability – The final “root” step asks Duck to assess the community’s current 
mitigation practices, as well as its potential to engage in mitigation activities.  While few communities in 
North Carolina have a dedicated mitigation strategy, most do have policies that affect construction and 
land-use in hazard-prone areas.  
 
4. Form interim conclusions – At this level, the Town has established a strong root system that 
identifies the problems Duck faces, where those problems are located, and the tools at the Town’s 
disposal to address them.  Step 4 gives the community an opportunity to look at these background 
analyses and determine whether or not it should move forward with the planning process. 
 
5. Establish values and goals – Duck now determines how mitigation fits into the community’s vision of 
its future, and formulates goal statements to express that vision.  Picture the goal statements as forming 
the “trunk” of the Mitigation Planning Tree.  The goals and values are the central supporting element of 
the entire plan – they shape and determine all the mitigation policies that will be created as a result of 
the plan. 
 
6. Set policy selection criteria – Current and potential policies will be examined by: 1) Effectiveness; 
and 2) Cost.  Effectiveness will be determined by the perception of the Hazard Mitigation Plan 
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Committee as High, Medium, or Low.  Cost will be determined by the Committee and rated as High, 
Medium, or Low.  The cost will be the expense of implementation and administration to the community.   
 
7. Formulate mitigation strategies and policies – Step 7 is where all the previous steps have been 
leading up to.  The mitigation policies are the “branches” of the Mitigation Planning Tree.  The policies 
will put into action the goals established for reducing vulnerability.   
 
8. Preparation of the final plan – The draft plan will meet all minimum requirements of Senate Bill 300 
and keep Duck eligible for state public assistance funds, effective for state-declared disasters after 
August 1, 2002. 
    
9. Assign implementation responsibilities – Each action step outlined in the plan will be assigned to an 
individual or a Town department.  A 5-year implementation schedule is included for every action step. 
 
10. Establish procedures for monitoring, evaluation, and reporting progress – An effective plan is 
dynamic and evolving.  A community must periodically monitor its implementation, evaluate its 
effectiveness, and report on the progress of the plan. 
 
11. Establish procedures for revisions and updates – This step calls for establishing procedures to see 
that the annual evaluation report results in revisions and updates of the plan, when warranted. 
 
Town of Duck Hazard Mitigation Plan 

Goals and Values 

During the development of the initial Town of Duck Hazard Mitigation Plan, the Hazard Mitigation Plan 
Committee developed a series of goals to mitigate hazards in Duck.  These goals were developed for the 
following five (5) types of mitigation strategies: 1) prevention; 2) property protection; 3) natural 
resource protection; 4) structural projects; and 5) public information. These goals were reviewed and 
revised during the five-year update to reflect changes in Town policies or to address new issues or 
situations that occurred between 2004 and 2009.  The following is the revised list of Town hazard 
mitigation planning goals the Town has adopted as part of the 2009 five-year plan update:  
 
Town of Duck Hazard Mitigation Planning Goals: 
 

• Continue enforcement of current hazard mitigation regulations 
• Locate a regional debris removal area 
• Improve stormwater drainage in vulnerable areas 
• Preserve, protect, and enhance the Atlantic Ocean and Currituck Sound shorelines and ensure 

future generations are able to enjoy its beauty and bounty and can continue to use the beach 
and water for active and passive recreation and leisure activities 

• Reduce loss of life, property, and resources due to wildland/urban interface fires 
• Educate property owners on dune maintenance effectiveness 
• Develop policies and educate property owners on proper siting and coastal construction 

techniques 
• Encourage and promote through various methods the proper installation, use, and storage of 

propane 
• Mitigate ocean overwash and sound erosion 
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• Develop and dedicate more open space 
• Support the continued management of oceanfront shoreline development to protect and 

preserve the natural and recreational resources along the oceanfront 
• Re-nourish and maintain the ocean beach 
• Build the Mid-County Bridge 
• Address localized drainage problems on NC 12 
• Develop an emergency communications network 
• Develop effective public information regarding natural hazards and disseminate to citizens 
• Communicate hurricane information to tourists 
• Improve methods to communicate with property owners in areas most vulnerable to storm 

damage 
• Improve Ocean and Beach Safety through public education efforts and continued training of 

Ocean Rescue Personnel 
 
The Committee also evaluated the Town’s current programs and policies, along with potential programs 
and policies that could reduce Duck’s susceptibility to natural hazards. 
 
The plan goals describe the overall direction that Duck can take to minimize the impacts of natural 
hazards.  The goals are stepping-stones between the broad direction of the mission statement and the 
specific recommendations that are outlined in the action items. 
 
The action items are a listing of activities in which the town and the citizens can be engaged to reduce 
risk.  Each action item includes an estimate of the timeline for implementation.   
 
The mitigation plan identifies action items developed through data collection and research, surveys, and 
the public participation process.  Mitigation plan activities may be considered for funding through 
federal and state grant programs, and when other funds are made available.  To help insure activity 
implementation, each action item includes information on the timeline and the responsible party.  Upon 
implementation, the responsible person(s) may look to partner organizations for resources and technical 
assistance. 
 

• Responsible Person.  The responsible person(s) is the person or entity that is willing and able to 
organize resources, find appropriate funding, or oversee activity implementation, monitoring, 
and evaluation.  Responsible person(s) may include local, county, or regional agencies that are 
capable of or responsible for implementing activities and programs. 

• Deadline.  Each action item includes an estimate of the timeline for implementation.   
• Funding.  Each action item will include a possible source of funding.  Implementation ideas may 

include grant programs or human resources. 
• Prioritization.  Each action item is prioritized.  The selection criteria used to analyze and 

prioritize each action step are: 1) cost effective; 2) environmentally sound; and  3) technically 
feasible.  If an action item meets all three criteria, it is given a High priority; if it meets two 
criteria, it is given a Medium priority; and if it meets one criterion, it is given a Low priority.  
There is an explicit emphasis on cost effectiveness, in light of its possible use in environmental 
reviews for HMGP, FMA, and other federal hazard mitigation projects. 

 
Based on the review of the five categories of possible activities, it is recommended that the Town 
implement the following action plan: 
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Mitigation Action Steps 

Each action step outlined in the action plan is assigned to an individual or a Town position.  Additionally, 
the major hazards addressed by the action steps are hurricanes, nor’easters, thunderstorms, and coastal 
erosion.  A 5-year implementation schedule is included for every action step. 

Implementation Status 

For the five-year Hazard Mitigation Plan Update (2010), a column has been added to the Action Plan to 
indicate the Town’s progress in implementing each of the action items.  Action items have also been 
added to address the new goals recommended by the Committee. 
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Table 4.  Duck Hazard Mitigation Action Plan 

Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

Preventive Goals: 
1. Continue enforcement of current hazard mitigation regulations 
2. Locate a regional debris removal area 
3. Improve stormwater drainage in vulnerable areas 
4. Preserve, protect, and enhance the Atlantic Ocean and Currituck Sound shorelines and ensure future generations are able to enjoy its beauty and bounty and can continue to use the beach and water 
for active and passive recreation and leisure activities 
5. Reduce loss of life, property, and resources due to wildland/urban interface fires 
1a Continue to provide funding for 

enforcement positions 
Hurricanes, Nor’easters General Fund Town Council Ongoing High Ongoing/met 

2a Meet with Currituck County and 
Southern Shores to discuss possible 
locations for a debris removal area 

Hurricanes, Nor’easters, 
Thunderstorms 

General Fund Town Manager January 2005 High Completed (Identification of the Newbern property) 

3a Identify areas vulnerable to 
stormwater problems 

Hurricanes, Nor’easters, 
Thunderstorms 

General Fund Planning Board January 2006 High Completed - NCDOT drainage study completed – January 
2006 

3b Coordinate town roles and state 
roles in stormwater management 
problems 

Hurricanes, Nor’easters, 
Thunderstorms 

General Fund Planning Board January 2006 High Same as above 

3c Provide funding for stormwater 
improvements 

Hurricanes, Nor’easters, 
Thunderstorms 

General Fund Town Council January 2006 Medium 
(environmentally 
sound and 
technically 
feasible) 

Ongoing - Town has provided funding in CIP for 
engineering of South Duck Drainage Project – NCDOT is 
funding construction; Sound-Sea Village Drainage 
project has been partially funded in CIP 

4a Adopt and apply development 
policies that balance protection of 
natural resources and fragile areas 
with residential and economic 
development 

Hurricanes, Nor’easters, 
Thunderstorms, 
Wildfire, Flooding 

N/A Town Council Ongoing 
 

Medium 
(environmentally 
sound and 
technically 
feasible) 

Ongoing – Adopted Town Code amendments including 
Tree and Vegetation Preservation, Land Disturbing 
Activities, Beach and Dune Management, Ocean and 
Sound Overlay, Parking, Lot Coverage, etc. 
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Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

4b Develop policies that minimize 
threats to life, property, and natural 
resources resulting from 
development located in or adjacent 
to hazard areas, such as those 
subject to erosion, high winds, storm 
surge, flooding, or sea level rise 

Hurricanes, Nor’easters, 
Thunderstorms, 
Wildfire, Flooding 

N/A Town Council Ongoing Medium 
(environmentally 
sound and 
technically 
feasible) 

Ongoing – Adoption of revised Flood Insurance Rate 
Maps and Flood Damage Prevention Ordinance, Local 
Participation in CAMA LPO program, Pursuing 
enrollment in FEMA Community Rating System, 
Enforcement of NC State Building Code Revisions and 
Amendments including Wind-Borne Debris Provisions 

4c Develop location, density, and 
intensity criteria for new, existing 
development and redevelopment 
including public facilities and 
infrastructure so that they can better 
avoid or withstand natural hazards 

Hurricanes, Nor’easters, 
Thunderstorms, 
Wildfire, Flooding 

N/A Town Council Ongoing Medium 
(environmentally 
sound and 
technically 
feasible) 

Ongoing – Town Code revisions including lot coverage 
regulations, limitations on residential dwelling size (ratio 
of number of bedrooms to lot area), increased setbacks 
for accessory structures, additional elevation 
requirements for V-Zone structures. 

5a Identify areas most at risk and 
investigate strategies to reduce risk 
from wildland/urban interface fires 

Wildland/urban 
interface fires 

N/A Fire 
Department/ 
Town Staff 

Ongoing Medium 
(environmentally 
sound and 
technically 
feasible) 

New Action Item 

5b Investigate how the Town of Duck 
can become a Firewise Community 

Wildland/urban 
interface fires 

N/A Fire 
Department/ 
Town Council 

Ongoing Medium 
(environmentally 
sound and 
technically 
feasible) 

New Action Item 

5c Collaborate with DVFD and the Town 
of Duck to educate the homeowners, 
developers and landscapers on 
designing fire safe communities. 

Wildland/urban 
interface fires 

N/A Fire 
Department/ 
Town Council 

Ongoing Medium 
(environmentally 
sound and 
technically 
feasible) 

New Action Item 

Property Protection Goals: 
6. Educate property owners on dune maintenance effectiveness 
7. Develop policies and educate property owners on proper siting and coastal construction techniques 
8. Encourage and promote through various methods the proper installation, use, and storage of propane 
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Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

6a Develop dune maintenance 
education materials 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund / 
CAMA grants 

Consultant / NC 
Division of 
Coastal 
Management/Se
a Grant 

Ongoing High Ongoing – Town distributes information regarding 
proper sand fence installation techniques and native 
vegetation information; the Town also provides copies 
of the NC Seagrant Publication “The Dune Book” upon 
request.  

6b Make education materials available 
on-line 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Duck Webmaster July 2005 High Partially Complete – Town maintains links to FEMA and 
Division of Coastal Management websites regarding 
NFIP and CAMA.  Additional information needs to be 
provided regarding coastal construction techniques, 
retrofitting, and anchoring of underground storage 
tanks. 

7a Provide information on good 
construction techniques for coastal 
communities 

Hurricanes, Nor’easters General Fund Duck 
Webmaster/Tow
n Staff 

January 2007 High Not Complete – Need to provide FEMA/NC Department 
of Insurance publications/ resources as mentioned 
above. 

7b Develop good construction materials 
information 

Hurricanes, Nor’easters General Fund Planning Board January 2007 High Not Complete – New strategy would be to provide 
existing FEMA publications to the general public via the 
internet and maintain an in-house library of these 
materials.  

7c Enroll in the FEMA Community Rating 
System and take advantage of the 
various mitigation strategies 
promoted by this program 

Hurricanes, Nor’easters, 
Flooding 

General Fund Town Council/ 
Department of 
Community 
Development 

January 2010 High New Action Item 

8a Research the use and storage of 
propane 

Hurricanes, Nor’easters, 
Flooding 

General Fund Fire Department 
/ Planning Board 

July 2005 High Completed 

8b Draft a “propane” ordinance Hurricanes, Nor’easters, 
Flooding 

General Fund Planning Board July 2005 High Not Complete – The Town needs to investigate the legal 
authority to regulate underground storage tanks since 
they are under the control of the NC Dept. of 
Agriculture. 



18 
 

Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

Natural Resource Protection Goals: 
9. Mitigate ocean overwash and sound erosion 
10. Develop and dedicate more open space 
11. Support the continued management of oceanfront shoreline development to protect and preserve the natural and recreational resources along the oceanfront 
12. Re-nourish and maintain the ocean beach 
9a Identify vulnerable areas and 

conditions 
Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council January 2006 High Ongoing – The Town has been monitoring high 
oceanfront erosion areas by documenting storm damage 
and taking photos/video.  The Town has used GIS 
information provided by Dare County and the North 
Carolina Division of Coastal Management to monitor 
movement of the oceanfront shoreline.  NCDOT in 
conjunction with the Towns of Duck and Southern 
Shores conducted a drainage study on NC 12 to 
determine areas vulnerable to flooding.  The Town 
needs to develop a method to track soundside erosion. 

9b Develop public information about 
the uses of sand, grasses, and fences 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council January 2006 High Completed – The Town distributes information regarding 
proper sand fence installation techniques and native 
vegetation information; the Town also provides copies 
of the NC Seagrant Publication, “The Dune Book”, upon 
request 

9c Disseminate the public information Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council January 2006 High Completed. 

10a Identify available property for open 
space 

Hurricanes, Nor’easters, 
Coastal Erosion, Wildfire 

General Fund Town Council Ongoing High Ongoing – The Town has purchased an 11-acre park in 
the center of the Village Commercial area which is 
partially maintained as open space.  The Town is 90 
percent developed and there are few other areas 
available to purchase and maintain as open space.  Town 
funds for this activity are limited.  Future activities in this 
area will largely depend on the success of the Town in 
acquiring property with available grants. 
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Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

10b Acquire the property through 
donation and purchase or dedication 
of easements 

Hurricanes, Nor’easters, 
Coastal Erosion, Wildfire 

General Fund Town Council Ongoing Medium 
(environmentally 
sound and 
technically 
feasible) 

Ongoing.  The Town is in the process of acquiring 
easements to construct an elevated soundside 
boardwalk.  No other projects are being considered at 
this time. 

10c Develop and maintain the open 
space 

Hurricanes, Nor’easters, 
Coastal Erosion, Wildfire 

General Fund Town Council Ongoing Medium 
(environmentally 
sound and 
technically 
feasible) 

Ongoing. The Town drafted a Municipal Property Master 
Plan in 2004 in order to develop the Town Park property.  
This is currently being implemented in phases. The park 
is partially maintained as open space.   

11a Support programs and initiatives to 
annually assess shoreline changes 
(erosion and accretion) 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council Ongoing High Ongoing. The Town has been monitoring high 
oceanfront erosion areas by documenting storm damage 
and taking photos/video.  The Town has used GIS 
information provided by Dare County and the North 
Carolina Division of Coastal Management to monitor 
movement of the oceanfront shoreline. The Town has 
held several meetings with the staff at the USACOE Field 
Research Facility to understand their research and 
theories regarding localized beach erosion in Duck and 
along the Outer Banks. 

11b Develop policies to deal with 
encroaching development on the 
Town beaches. 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council/ 
Town Manager 

January 2011 High New Action Item 

11c Develop policies to preserve native 
dune plants and vegetation within 
the Town’s Dune System 
 

Hurricanes, Nor’easters, 
Coastal Erosion 

N/A Town Council Ongoing High New Action Item 

12a Stay informed and involved relative 
to Federal, State, and/or regional 
studies and initiatives concerning 
beach re-nourishment and 
maintenance 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council Ongoing High Ongoing. The Town participates in the annual program 
established by the Dare County Shoreline Commission to 
provide funds for beach maintenance.  The Town has 
provided comments to the State of North Carolina 
regarding the NC Beach and Inlet Management Plan that 
was to be completed in the Spring of 2009. 
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Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

12b Work with and support efforts by 
CAMA concerning beach re-
nourishment and maintenance 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council Ongoing High Ongoing.  The Town participates in the CAMA LPO 
program and issues permits for regulated beach 
activities.  The Town has adopted a Beach and Dune 
Management ordinance to protect dunes and dune 
vegetation.  The Town is not currently pursuing a 
strategy to nourish the beach. 

12c Seek ways to ensure residents 
receive information and links to 
technical assistance from the 
Division of Coastal Management 
concerning beach re-nourishment 
and maintenance activities and 
options such as sand fencing 
 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Town Council Ongoing High Ongoing.  The Town provides information and issues 
CAMA permits to oceanfront property owners seeking to 
maintain their primary and frontal dunes.  The Town 
website is used to provide this information as well.  

Structural Project Goals: 
13. Build the Mid-County Bridge 
14. Address localized drainage problems on NC 12 
13a Lobby the NC Board of 

Transportation and the NC 
Department of Transportation and 
NC Turnpike Authority (resolution 
and letter to staff members 
regarding environmental studies, 
attendance at meetings./public 
hearings 

Hurricanes NC DOT Town Council Ongoing High Ongoing.  The Town Council has issued several 
resolutions to support the construction of the Mid-
Currituck Bridge and to identify the Town’s preferred 
design alternative for the project.  The Town has sent 
letters to NCDOT and NC Turnpike Authority Staff 
providing comments on the project studies that have 
been underway for several years.  The Town frequently 
discusses the project at regular Town Council meetings 
and is kept informed of the status of the project by 
Town staff and residents who serve on a local 
committee to support construction of the bridge.   

14a Lobby the NC Board of 
Transportation and the NC 
Department of Transportation 

Hurricanes NC DOT Town Council Ongoing High Ongoing.  The Town has worked with NCDOT to develop 
solutions to localized drainage problems on NC 12.  
NCDOT is beginning a project to raise NC 12 in the 
southern portion of Town to address a flooding issue.   

14b Identify capital projects to address 
drainage issues on NC 12 

Hurricanes, Nor’easters, 
Flooding 

General Fund Town Council Ongoing High New Action Item 
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Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

Public Information Goals: 
15. Develop an emergency communications network 
16. Develop effective public information regarding natural hazards and disseminate to citizens 
17. Communicate hurricane information to tourists 
18. Improve methods to communicate with property owners in areas most vulnerable to storm damage 
19. Improve Ocean and Beach Safety through public education efforts and continued training of Ocean Rescue Personnel 
15a Maintain a roster of business owners 

and homeowners associations 
Hurricanes, Nor’easters, 
Tornadoes 

General Fund Town Council January 2005 High Completed. 

15b Continue to research methods to 
disseminate information 

Hurricanes, Nor’easters, 
Tornadoes 

General Fund Town Council January 2006 High Ongoing. 

16a Continue to identify who needs 
natural hazards information 

Hurricanes, Nor’easters, 
Tornadoes 

General Fund Town Council Ongoing High Ongoing 

16b Continue to develop/disseminate the 
information (dune protection, wind, 
erosion) 

Hurricanes, Nor’easters, 
Tornadoes 

General Fund Town Council Ongoing High Ongoing. 

16c 
Continue to research methods to get 
the information to citizens 

Hurricanes, Nor’easters, 
Tornadoes 

General Fund Town 
Council/Town 
Manager 

Ongoing High Ongoing. 

17a Develop/disseminate hurricane 
information to provide to tourists 

Hurricanes, Nor’easters, 
Tornadoes 

General Fund Town Council Ongoing High Ongoing. 

17b Continue to disseminate the 
information through realtors and 
businesses 

Hurricanes, Nor’easters, 
Tornadoes 

General Fund Town Council Ongoing High Ongoing. 

18a Develop and maintain a database of 
contact information for oceanfront 
property owners where storm 
damage is likely to occur 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Department of 
Community 
Development 

Ongoing High New Action Item 

18b Develop a method to post storm 
damage information on the Town 
website including property specific 
damage information 

Hurricanes, Nor’easters, 
Coastal Erosion 

General Fund Department of 
Community 
Development 

Ongoing High New Action Item 
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Goals and Actions Hazard Funding Sources Responsibility 
Target 
Completion 
Date 

 
Priority Implementation Status 

19a Develop public education materials 
to educate beachgoers on beach 
safety (rip currents, beach holes, 
beach fires, etc.) 

Rip Currents General fund Town Manager/ 
PIO/ Ocean 
Rescue 

Ongoing High New Action Item 
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Implementation and Monitoring 

Implementation of the activities recommended by this plan will be monitored so the deadlines will be 
met. The Floodplain Administrator will be responsible for tracking the activities outlined in this plan.  
Each person assigned a responsibility in this plan shall report to the Floodplain Administrator once each 
year (May 1st).       
 
The activities listed in this plan should be incorporated into other planning documents of the town, such 
as land use plans, capital improvement plans, thoroughfare plans, and any other planning documents 
that have a hazard mitigation component. 

Evaluating and Reporting Progress 

Beyond checking whether the policies of the plan are being implemented on time, an evaluation of the 
plan’s effectiveness should be undertaken each year.  Evaluation includes gauging the effectiveness of 
individual policies, as well as evaluating the level of vulnerability of the community as a whole. 
 
The Floodplain Administrator will report to the Duck Town Council once each year, on the first week of 
hurricane season (June 1st).  The report should review progress and recommend changes as needed.   

Revisions and Updates 

In addition, the Hazard Mitigation Plan Committee will reconvene during the first week of June each 
year to receive a presentation on the progress of the plan.  The Hazard Mitigation Plan Committee will 
prepare an annual evaluation report that will be submitted, along with the Floodplain Administrator’s 
report, to the Town Council.  Revisions to the plan are required every five years and require a public 
hearing and adoption by the Duck Town Council. 
 
Continued public involvement will include making the plan and subsequent updates available at Town 
Hall and available on the town’s website.  This document will remain open to public comment to ensure 
that the public’s voice is heard in the ongoing mitigation process.  In addition, newspaper 
advertisements and e-mail announcements will be used to further public participation during the plan 
updates. 
 
During the five year update process, the following questions can be used as criteria for assessing the 
effectiveness and appropriateness of the plan: 

• Do the goals and actions address current and expected conditions? 
• Has the nature or magnitude of risks changed? 
• Are the current resources appropriate for implementing the plan? 
• Are there implementation problems, such as technical, political, legal or coordination issues 

with other agencies? 
• Have the outcomes occurred as expected? 
• Did the agencies and other partners participate in the plan and planning process as proposed? 
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Hazard Descriptions and Intensity Scales 
For a detailed description of hazards and intensity scales for the Town of Duck and the remainder of 
Dare County, please refer to Appendix A of the Dare County Multi-Jurisdictional Hazard Mitigation Plan. 
 
Hazard Index/Assessment 
Duck is located along the northern Outer Banks; the Currituck Sound forms the Town's western 
boundary; the Atlantic Ocean lies to the east; and Southern Shores to the south. 
 
Duck is vulnerable to several natural hazards.  The committee identified and analyzed specific hazards 
by: 
 
1- the type of natural hazards that threaten the community; 
2- the likelihood of occurrence of the hazards; 
3- the location of the community that are most vulnerable; 
4- the impact of the hazard; and 
5- the strength of the hazard, scored by a Hazard Index. 
 
The Hazard Index is a subjective value obtained by combining how much impact and how frequently a 
hazard affects the community.  Table 5 represents the Hazard Identification and Analysis matrix and the 
corresponding Hazard Index scores.  The most threatening natural hazards to Duck are identified in bold. 
 
The Committee identified nor’easters as the biggest natural threat to the Town.  Hurricanes and flooding 
scored high on the hazard index as well.  This plan will focus attention and efforts on these three natural 
hazards.
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Table 5.  Duck Hazard Identification and Analysis 
 
 
 
 
Hazard 

 
 

Likelihood of 
Occurrence1

(ex. Highly Likely, 
Likely, Possible, 

Unlikely) 

 

 
Location2

 
  

(ex. Small, 
Medium, Large) 

 
Impacts3

 
  

(ex. Catastrophic, 
Critical, Limited, 

Negligible) 

Hazard Index 
(i.e. scored by 

combining how 
much impact and 
how frequently 

this hazard affects 
the community 

Earthquake / 
Tsunami 

Unlikely Large Catastrophic 1 

Landslide Unlikely Small Negligible 1 

Hurricane Likely Large Critical 5 

Nor’easter Highly Likely Medium Limited 5 

Thunderstorm Highly Likely Small Limited 1 

Tornado / 
Waterspout 

Likely Small Limited 3 

Coastal Erosion Highly Likely Medium Negligible 3 

Severe Winter 
Storm 

Possible Large Limited 1 

Flooding Highly Likely Small Limited 5 

Wildfire Possible Small Negligible 1 

Heat 
Wave/Drought 

Possible Large Negligible 1 

Dam/levee Failure Unlikely N/A N/A 1 

Volcano Unlikely N/A N/A 1 

Rip Currents Highly Likely High Limited 3 

Terrorism Event Unlikely Low Negligible 1 

Pandemic Event Unlikely Moderate Catastrophic 1 

                                                           
1 Likelihood of Occurrence – estimates the likelihood of each type of hazard occurring in Duck. 

Highly Likely = near 100% probability in the next year Likely = between 10% and 100% 
probability in the next year 

Possible = between 1% and 10% probability in the next year Unlikely = less than 1% probability in 
the next year 

2 Location - the hazard covers a small, medium, or large proportion of the community 
3 Impacts – a combination of the severity of the event, its magnitude, and the density of human activity in the affected area 

Catastrophic = >50% magnitude, multiple deaths, complete shutdown of critical facilities for >30 days,  >50% of property 
is severely damaged 
Critical = 25% to 50% magnitude, multiple severe injuries, complete shutdown of critical facilities for >14 days,  >25% of 
property is severely damaged 
Limited = 10 % to 25% magnitude, some injuries, complete shutdown of critical facilities for >7 days, >10% of property is 
severely damaged 
Negligible = <10% magnitude, minor injuries, shutdown of critical facilities for <24 hours, <10% of property is severely 
damaged 
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Table 6 is provided below to comparatively illustrate the historical trends of hazards in Dare County as a 
basis for the assumptions used in the Hazard Identification and Analysis Matrix. 
 
Table 6.  Summary of Reported Storm-Related Damage and Casualties in Dare County 
Source:  NOAA, National Climatic Data Center (Reports from National Weather Service in Categories) 
Period of Record: Storms (1/1993-7/1999,except 6-7/1993); Tornadoes (1/1950-12/1992); Wind and hail 
(1/1959-12/1992) 
Hurricane, tropical storm, and winter storm damages are multi-county estimates and storm-specific 
 
        *Property *Crop *Total 

Events Numbers Deaths Injuries Damage Damage Damage 
Dare            
         
     Extreme Cold 1 0 0 $0 $385,064 $385,064 
     Hail 19 0 0 $0 $0 $0 
     Floods 3 0 0 $0 $0 $0 
     Thunderstorm Wind 66 0 0 $541,435 $0 $541,435 
     High Winds 4 0 0 $36,585 $0 $36,585 
     Rip Currents 3 2 3 $0 $0 $0 
     Waterspouts 12 0 1 $106,745 $0 $106,745 
     Funnel Cloud 1 0 0 $0 $0 $0 
     Tornado 29 1 19 $9,934,283 $0 $9,934,283 
     Subtotal 138 3 23 $10,619,047 $385,064 $11,004,111 
         
Hurricanes, Tropical Storms & Winter Storms (multi-county events that affected Dare) 
     Hurricanes 8 19 14 $1,450,556,400 $566,399,842 $2,016,956,241 
     Tropical Storms 5 0 0 $24,125,687 $43,052,156 $67,177,844 
     Winter Storms 4 0 0 $25,438,518 $0 $25,438,518 
     Subtotal 17 19 14 $1,500,120,605 $609,451,998 $2,109,572,603 
              
 
*Damages are in 2004 US dollars, adjusted using the consumer price index (US Bureau of Labor 
Statistics, March 2004, USDL-02-222, http://www.bls.gov/news.release/cpi.nr0.htm) 

 
Depth of Flooding 

Flood events in Duck are divided into the following magnitudes: 10-, 50-, 100-, and 500-year recurrence 
intervals.  These events have a 10, 2, 1, or 0.2 percent chance, respectively, of being equaled or 
exceeded during any year.   
 
The most recent Flood Insurance Study (FIS) for Duck, published on September 20, 2006, lists the storm 
surge elevations (stillwater elevations) for the various flood intervals by transect.  Additionally, wave 
action associated with the storm surge is calculated to be 3 feet, or an additional 3 feet added to the 
stillwater elevations.  This information is used to determine the Base Flood Elevation for a particular 
area, which is the estimated elevation above mean sea level of the 100-year flood or the flood having a 
1% chance of being equaled or exceeded in any given year. For regulatory purposes, this is generally the 
elevation that the lowest floor of a structure must be elevated to in order to comply with the provisions 
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of the National Flood Insurance Program.  Table 7 below provides a summary of the Special Flood 
Hazard Areas (SFHA) within the Town of Duck and the corresponding Base Flood Elevations within each 
SFHA. The SFHA’s within the Town are depicted in Figure 4.  The Flood Insurance Study for the Town of 
Duck and Dare County can be viewed and downloaded at www.ncfloodmaps.com. 
 
Table 7.  Summary of Special Flood Hazard Areas and Corresponding Base Flood Elevations 

Flood Zone Base Flood Elevation Acreage 

AE 6 0.373158 

  7 123.0351 

  8 66.40282 

  9 253.2751 

  10 57.31805 

  Subtotal 500.4042 

VE 12 245.6288 

  14 13.88993 

  Subtotal 259.5187 
Source:  Dare County Flood Insurance Study, 1993. 
 

Figure 2.  Flood Insurance Study Schematic 

 

http://www.ncfloodmaps.com/�
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Historical Floods 
Please refer to pages 20-26 within Appendix A of the Dare County Multi-Jurisdictional Hazard Mitigation 
Plan for a detailed description of the historical hurricanes and floods that have had an impact within 
Dare County. 
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Vulnerability Assessment 
Hazards can be classified as natural or manmade occurrences.  A hazard may or may not pose a threat to 
people; however, a hazard is primarily a problem when human activities are disrupted.  Vulnerability to 
hazards can be defined and subsequently quantified based on the probability that people will 
experience injury, loss of life, or property damage from a particular hazard.  Hazards may also result in 
loss of life or injury to animals and livestock, crops, and vegetation; loss of or damage to homes, 
businesses, and industries; loss or damage to automobiles, furnishings, records and documents; 
damages or interruptions to power and telephone lines, damage or closing of roads, railroads, airports, 
and waterways; impacts to the economy including loss of wages, and general disruption of life.  It is 
important to know where and to what extent the community is susceptible to the impacts of hazards. 
 
Vulnerability to hazards exists both at the present time and in the future.  The present level of 
development and infrastructure generates a set of conditions that result in every area having some 
degree of vulnerability.  That degree of vulnerability will change in the future as an area experiences an 
increase or decrease in development and whether the community implements or ignores hazard 
mitigation activities.  Therefore, we can speak of both present vulnerability and future vulnerability. 

Narrative Summary 

According to the Hazard Identification and Analysis matrix (Table 5), the entire town is vulnerable to 
hurricanes, nor’easters, and thunderstorms.  The size of these storm systems is great enough to 
threaten all of the areas within the town.  The Town is vulnerable to flooding and erosion, particularly 
the oceanside and soundside areas.  There is also a varying degree of risk posed by 
earthquakes/tsunamis, landslides, tornadoes/waterspouts, flash flooding, wildfire, rip currents, 
terrorism, and, pandemic events.   
 
Hurricanes and nor’easters pose the greatest risk to Duck of all natural hazards.  The geographic location 
of Duck, coupled with the size of tropical storms and hurricanes, makes Duck especially vulnerable to 
high winds and storm surge.  Hurricanes and tropical storms which make landfall on or near the Outer 
Banks still maintain much of their intensity when they affect Duck.  As the tropical systems pass over 
land, they are unable to refresh themselves with warm water and lose strength.  Duck is surrounded on 
its eastern and western borders with water.  The waterfront areas are at the most risk from storm surge 
flooding.  The entire town is at risk to high winds associated with tropical systems. 
 
For the purposes of this vulnerability assessment, impacts resulting from the primary hazards that 
threaten Duck (Hurricanes, Nor’easters, Flooding) are quantified based on the potential for property 
damage.  Loss of life and economic impacts are not estimated in the following scenarios.  The purpose of 
this analysis is to identify the areas that are most susceptible to hazards and to provide a comparison of 
the total value of structural damage that could occur under a worst case scenario.   

Geographic Planning Areas 

For the purposes of this plan, Duck is divided into the following geographic planning areas: 
• North Duck 
• South Duck 

Structures Subject to Hazards 

There are 1,486 acres within the boundaries of Duck.   
 



30 
 

During the development of the 2004 Town of Duck Hazard Mitigation Plan, vulnerability was estimated 
based on the susceptibility of property to flooding and storm surge.  The Plan included an analysis of 
improved properties located within Special Flood Hazard Areas based on the Flood Insurance Rate Maps 
in effect at that time (May 5, 2003). The analysis also detailed properties located in areas most likely to 
be inundated with hurricane induced storm surge based on a model developed by the National Oceanic 
and Atmospheric Administration (NOAA) commonly known as SLOSH (Sea, Lake, and Overland Surge 
from Hurricanes.  The SLOSH model differentiates between slow moving and fast moving storms and 
depicts flooding based on storm intensity levels ranging from one through five on the Saffir-Simpson 
Hurricane Scale.  
 
It is important to note that the Flood Insurance Rate Maps for the Town of Duck were revised on 
September 20, 2006. These revisions expanded the Special Flood Hazard Areas in Duck and increased 
the number of properties located within the VE (high velocity) and AE flood zones.  Another important 
item to note is that a property tax re-assessment occurred in 2005 for the entire county.  This resulted in 
a significant increase in the estimated value of buildings and land within the Town.   
 
For the 2009 plan update, a comparison is provided between 2004 and 2009 to show the increase in the 
boundaries of the Special Flood Hazard Area and the increase in the number and value of properties 
within each designated flood zone.  As stated above, the increase in the number and value of buildings 
in the Special Flood Hazard Area can be attributed to the increase in the boundaries of the Special Flood 
Hazard Area due to map revisions that occurred in 2006, the increase in the assessed value of property, 
and also due to building construction that has occurred over the last five years.  It is estimated that 
approximately 136 new structures were built from 2004 to 2009. 
 
The 2009 plan update also provides a comparison from 2004 to 2009 of the number and value of 
properties located in areas estimated to be inundated with storm surge by the SLOSH model described 
above.  The SLOSH model has not changed since the 2004 plan was developed; therefore, the 
comparison will largely focus on the increase in the number of structures that are located within these 
areas and the increase in the value of these structures based on the 2005 Dare County Tax re-
assessment. 
 
Special Flood Hazard Area Comparison (100-year Floodplain): 
 
Table 8.  Total Acreage within Special Flood Hazard Area 

Special Flood Hazard Area Designation 2004 2009 

AE/AO 466.83 500.40 

VE 103.41 259.57 

Total 570.24 759.92 
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Table 9.  Comparison of Number/Value of Structures in SFHA by Year 

SFHA Designation 2004 2009* 

 # of Structures Building Value # of Structures Building Value 

AO/AE 683 $125,426,600 753 $260,771,300 

VE 144 $27,115,100 320 $197,980,400 

Total 827 $152,541,700 1073 $458,751,700 

*Reflects revised September 20, 2006 revised flood maps for Duck and 2005 Dare County Tax Re-
assessment 
 
Table 10.  Remaining Undeveloped Acreage in SFHA by Year 

Special Flood Hazard Area Designation 2004 *2009 

AE/AO 111.69 29.28 

VE 24.72 3.98 

Total 136.41 33.27 

 
The Town contains approximately 1,486 acres with its municipal boundaries and 2,218 improved 
properties.  As noted in Table 8, 759 acres are located within the SFHA, which is 51 percent of the total 
land area within the Town.  The SFHA expanded by approximately 190 acres in 2006 when the FIRM 
maps for the Town were revised.  The number of buildings in the SFHA increased by 246, or 
approximately 30 percent, from 2004 to 2009.  The total building value within the SFHA increased 
slightly more than 300 percent during this time frame, which can be largely attributed to the Dare 
County tax re-assessment in 2005. The Town is more than 90 percent built out with only a small 
percentage of undeveloped land remaining within the SFHA.  It is anticipated that redevelopment will 
continue to occur on older properties, which will have an impact on the size and value of structures that 
will be vulnerable.   
 
Table 11.  Storm Surge Inundation Comparison – Slow Moving Storm 

Storm Category Acres 

2004 2009* 

# of Structures Building Value # of Structures Building Value 

Category 1, 2, & 3 710 1,073 $88,382,000 1,006 $387,844,100 

Category 4 and 5 250 Not Provided $72,309,800 416 $165,882,300 

Total 960 1,073 $160,691,800 1,422 $553,726,400 

 
Approximately 64 percent of the total land area of the Town is within the estimated inundation area for 
slow moving category one through five hurricanes.  Slightly less than 50 percent of the total land area 
within the Town could be expected to be subject to inundation from category one through three 
hurricanes.  Details regarding the value of structures that could be affected by slow moving hurricanes 
can be found in Table 11.  A map depicting these areas is provided in Figure 5. 
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Table 12.  Storm Surge Inundation Comparison – Fast Moving Storm 

Storm Category Acres 

2004 2009* 

# of Structures Building Value # of Structures Building Value 

Category 1, 2, & 3 436 536 $48,982,500 576 $238,176,100 

Category 4 and 5 531 Not Provided $138,619,400 811 $287,349,500 

Total 967 536 $187,601,900 1,387 $525,525,600 

 
Similar to the slow moving storm, the fast moving storm impacts approximately 65 percent of the total 
land area within the Town.  However, impacts are significantly less for category one through three 
hurricanes, with only 29 percent of the total land area of the Town being impacted with this scenario.  A 
much higher intensity fast moving storm is required to impact the same area as a lower intensity, slow 
moving storm.  Total impacts to the number of structures and value of buildings is similar to the impacts 
from a slow moving storm; however, the distribution of impacts is shifted towards the high intensity 
storms. This generally means the Town is less vulnerable to the impacts of a fast moving storm when 
compared to the same intensity slow moving storm.  The area impacted by fast moving hurricanes is 
depicted in Figure 6. 

Critical Facilities 

Seven critical facilities have been identified within the town: 
 

• Duck Fire and Police Department 
• Carolina Telephone (Formerly Sprint) switch station 
• Town Hall 
• Dare County Water tower 
• Kellogg’s Supply 
• Four Seasons Clubhouse 
• US Army Corps of Engineers Research Pier 

 
The following table depicts the vulnerability of these facilities to flooding and storm surge: 
 
Table 13.  Vulnerability of Critical Facilities 

Facility SFHA 
Storm Surge Inundation 

Building Value Slow Fast 
Duck Fire and Police Department X Category 3 Category 4,5 $646,900 

Carolina Telephone (formerly 
Sprint) Switch Station 

X Category 3 Category 4,5 $165,000 

Town Hall AE Category 1,2 Category 1,2 $1,000,000 

Dare County Water tower AE Category 1,2 Category 1,2 $845,100 

Kellogg’s Supply X Category 4,5 Category 4,5 $693,600 

Four Seasons Clubhouse X None Category 4,5 $1,163,000 
US Army Corps of Engineers 

Research Pier 
VE Category 4,5 Category 3 $2,637,900 

 
Based on the information included in Table 13, the Town Hall, Dare County Water Tower, and US Army 
Corps of Engineers Research Pier would be the three critical facilities most vulnerable to the effects of 
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flooding and storm surge.  Total value of these structures is $4,483,000.  This value includes the pier 
structure at the US Army Corps of Engineers property.  This is based on the Dare County Tax records.  It 
is likely that replacement of this structure in particular, would be much higher than the assessment 
provided by Dare County. 

Repetitive Loss Properties 

Over 2.5 million buildings are insured by the National Flood Insurance Program (NFIP), but a fraction of 
them (less than 2%) account for 33% of the flood insurance claims paid since 1978.  This is because 
these few properties have been flooded more than once, and some of them have been flooded 
numerous times.  Repetitive loss properties are defined by FEMA as properties for which two or more 
claims of at least $1,000 have been paid by the NFIP within any 10-year period since 1978. (CRS 
Coordinator’s Manual, 1999.  Federal Emergency Management Agency, National Flood Insurance 
Program, Community Rating System.  p. 500-3.)   
 
Duck has six repetitive loss properties within its jurisdiction, according to a recent FEMA list of repetitive 
loss properties.   

Transportation/Hurricane Evacuation Time 

In 2005, the North Carolina State Legislature adopted a standard for hurricane evacuation for the North 
Carolina Coast.  This standard requires that throughout the State of North Carolina, during a Category 3 
hurricane with 75 percent tourist occupancy, the time required to evacuate all persons should be no 
greater than 18 hours (NC Gen. Stat. § 136‐102.7, “Hurricane Evacuation Standard”).  In many areas, 
significant upgrades to the transportation network would be necessary to meet this requirement.    
 
The following table, which is an excerpt from the Mid-Currituck Bridge Statement of Purpose and Need 
document, prepared by the North Carolina Turnpike Authority in April of 2008, presents current and 
forecast hurricane evacuation clearance times for those evacuating via NC 168 and US 158. This is the 
primary evacuation route for the Duck community.  Evacuation times currently exceed the state’s 
18‐hour clearance time standard by approximately nine hours.  The 2035 clearance time (taking into 
consideration the implementation of the STIP projects listed below) would be 36.3 hours, which is 102 
percent over the 18‐hour standard.) 
 
Table 14.  2007 and 2035 Hurricane Evacuation Clearance Times via US 158 and NC 168 
By Tourist Occupancy and By Year in Hours 

     

 

2007 2035 

Occupancy 35% 50% 75% 95% 35% 50% 75% 95% 

Category 1-2 14.5 17.7 23.5 27.9 18.9 23.1 30.7 36.3 

Category 3-5 17.9 21.2 27.1 31.4 24.6 28.9 36.3 42 

 
2009‐2015 State Transportation Improvement Program 
 

• R‐4457 Convert the existing at‐grade intersection of US 158 and NC 12 at Southern Shores to an 
interchange. 

• R‐2545 Widen US 64 to multi‐lanes east of Columbia to east of the Alligator River. 
• R‐2544 Widen US 64 to multi‐lanes east of the Alligator River to US 264.  
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• R‐2574 Widen US 158 to multi‐lanes east of NC 34 at Belcross in Camden County to NC 168 in 
Currituck County.  

• R‐4429 Upgrade NC 168 to north of SR 1232 and SR 1213 to SR 1216.  
 
This information is included to highlight a specific vulnerability to the Town of Duck, which supports the 
construction of the Mid-Currituck Bridge project and associated transportation improvements.  It is a 
stated purpose and need of this project to improve hurricane evacuation clearance times and provide 
alternative evacuation routes in the event NC 12 becomes impassible.  It is estimated that with the 
construction of the preferred alternative of the Mid-Currituck Bridge along with other improvements to 
US 158, hurricane evacuation times would be reduced in 2035 from the estimate of 36.3 hours with no 
bridge to between 21.4 and 27 hours if the bridge were constructed in addition to the improvements 
listed above.  

Coastal Erosion 

The Town has noticed an increase in the impacts from coastal erosion over the course of the last three 
years, particularly in an area north of the US Army Corps of Engineers Research Pier.  Several significant 
nor’easters, including the Thanksgiving storm of 2006, have caused impacts including the loss of dunes 
and dune walkovers, damage to accessory structures such as pools and dune decks, and the relocation 
of two oceanfront houses.  The Town has had several meetings with staff at the USACOE Field Research 
Facility in Duck; primarily to discuss recent research on coastal erosion to determine the cause of this 
localized erosion.  FRF staff is using several different techniques to study erosion throughout the Outer 
Banks and has been tracking this particular area as an erosion “hotspot.”  To this point, FRF staff has 
developed a theory that the erosion in this area is being caused by the exposure of older sediments in 
the nearshore area which could possibly be the remnants of an ancient riverbed.  The older sediments, 
which are typically larger in size, respond differently to wave action, and in turn affect formation of the 
nearshore sandbars in this area.  Sediment is not accumulating as it would under normal conditions in a 
linear pattern parallel to the shoreline.  The sandbars in this area have a perpendicular shape and 
therefore do not dissipate wave energy in the same manner as a parallel sandbar.  Wave energy is 
dissipated on the beach and sand is washed into the nearshore zone.  Figure 8 has been prepared to 
identify the area where this has been occurring.  Town staff monitors this area frequently during storm 
events and has developed a method to communicate with property owners to coordinate necessary 
repairs. 

Development Trends 

(excerpted directly from the Duck 2004 CAMA Land Use Plan) 
Current development trends in Duck are expected to continue during the next five years.  Some 
redevelopment of properties is anticipated.  Remaining platted and developable lots are dispersed 
throughout the Town so there is not one area that will likely see a majority of development activity. 
 
As depicted in Table 1, the Town of Duck permanent population in the year 2008 was estimated at 499 
persons.  The North Carolina State Demographer estimated in 2007 that the Town of Duck population 
was 515 persons.  Although the Town’s population has decreased over the last year, it can be estimated 
by applying the population growth rate from 2000 to 2008 that the Town of Duck will to grow to about 
548 persons by 2015 and to 586 persons by 2020.  The seasonal population is projected to grow as well 
throughout the planning period. 
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As of January 2003, there were 386 residential building lots (platted and recorded) remaining in Duck for 
residential development.  In August of 2009, there were approximately 250 residential building lots 
remaining in Duck for residential development, with only a few remaining lots large enough to 
subdivide.  These larger lots were generally 30,000 to 50,000 square feet in area and may support two to 
three additional residential parcels.  The Town estimates that approximately 136 new single-family 
dwellings have been constructed since January of 2004 and that the Town is now more than 90 percent 
“built-out.”  Based on Census 2000 figures, 89.60% of housing units in Duck were vacant (seasonal use) 
while only 10.40% were occupied.  Anticipated conversions of seasonal housing to permanent 
occupancy and the development of remaining platted and zoned lots and tracts will more than 
accommodate the populations projected in Duck for the ensuing 5, 10, and 20 year periods.  The 
amount of commercially zoned land in Duck is also deemed adequate to meet the projected populations 
for the planning period. 
 
Duck is fortunate to be a “new” community, meaning that the Town is only 7 years old and the area has 
seen significant development only in the past 20 years.  The CAMA setbacks along the oceanfront have 
required beachfront development to be situated further back from the first stable line of vegetation 
than some of the communities to the south that developed before CAMA setbacks were enacted.  
Additionally, Duck does not suffer from severe erosion in most areas, and therefore does not share in 
the problems of homes literally falling into the ocean that is more prevalent in the communities to the 
south of the town.  With sound planning and strict enforcement of existing regulations, Duck can avoid 
some of the problems faced by oceanfront property owners along other portions of the Outer Banks. 
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Community Capability Assessment 

Legal Capability   

Local governments in North Carolina only have the legal authority that is granted to them to exercise by 
the state.  This principle is commonly known as “Dillon’s Rule,” where all power is vested in the state 
and can only be exercised to the extent delegated.  This rule applies to all of North Carolina’s counties 
and cities.   
 
Enabling legislation in the North Carolina General Statutes grants legal authority to the counties and 
cities.  Local regulations that are enacted within the state’s enabling authority do not automatically 
meet judicial acceptance.  All regulations placed by local governments on land use and building practices 
must meet the procedural requirements of the 14th Amendment to the U.S. Constitution, or they may be 
found invalid.  Constitutional protections apply to federal and state governments, as well as all 
municipalities.  All mitigation measures taken by local governments in a regulatory sense must be 
worded and enforced in a manner that is consistent with the parameters set by the state and federal 
constitutions.   
 
Local governments have a variety of mitigation measures that are consistent with all constitutional 
protections and within the limits of Dillon’s Rule.  All local government powers fall within one of four 
basic groups of powers: regulation, acquisition, taxation, and spending.  Mitigation measures may be 
carried out under each of the four types of powers. 
 

Regulations 
1. General Police Powers - North Carolina’s local governments possess a broad range of regulatory 

powers at their disposal.  North Carolina General Statutes grant general police powers to counties 
and cities, allowing them to adopt and enforce ordinances that define, prohibit, regulate, or abate 
acts, omissions, or conditions detrimental to the health, safety, and welfare of the people, and to 
define and abate nuisances, including public health nuisances.  Some hazard mitigation measures 
can be included under the general police power available to local governments.  Counties and cities 
may also use their police powers to abate nuisances that could include, by definition, any activities 
or conditions that make people or property more vulnerable to hazards. 

 
2. Building Codes/Inspections - A number of mitigation measures involve structural modifications and 

retrofitting homes to be less susceptible to natural hazards.  Many of these measures are 
accomplished through use of the building code.  North Carolina has a mandatory building code 
(NCGS 143-138) imposed throughout the state.  Counties and cities are granted the authority to 
adopt more stringent local building code requirements, but they may not adopt regulations that are 
less restrictive than the state building code. 

 
3. Land Use - Regulatory authority granted to local governments by the state is the most commonly 

used manner that counties and towns use to control the use of land within its jurisdiction.  Using 
various land use regulations, a local government may control the amount, timing, density, quality, 
and location of new development.  Land use regulatory authority includes the power to adopt and 
enforce zoning ordinances, floodplain ordinances, and subdivision regulations. 
 
Planning.  In order to exercise the regulatory powers granted by the North Carolina General 
Statutes, local governments are required to designate a planning agency.  The planning agency may 
perform a number of duties, including:  make studies of the area; determine objectives; prepare and 
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adopt plans for achieving those objectives; develop and recommend policies; ordinances and 
administrative means to implement plans; and perform other related duties.   
 
Subdivision Regulations.  Subdivision regulations govern the division of land for development or 
sale.  These regulations can be used for mitigation purposes in various ways.  They may prohibit the 
subdivision of land subject to flooding.  Subdivision regulations may also set a standard for public 
infrastructure that ensures it is adequate for the assessed risk.  They may require that developments 
be built in a hazard-resilient manner, such as requiring “deep” lots in shorefront areas to remedy 
shoreline erosion.  However, subdivision regulations are not as broad as zoning and only indirectly 
affect the quality and type of development that occurs on subdivided land.  Since these regulations 
apply only when land is subdivided and sold, they do not address development of small or undivided 
parcels of land. 
 
Floodplain Regulations.  Structures built in the floodplain are subject to damage by rising waters.  In 
addition to increasing the number of properties at risk, development in the floodplain reduces the 
flood storage capacity of these areas, resulting in greater flood heights.  Communities should 
consider the relocation, elevation or acquisition of buildings in the floodplain.  At a minimum, 
elevation and relocation guidelines should meet NFIP standards.   
 

Acquisition 
In the long run, it is less expensive to acquire and demolish a building than to repeatedly provide for its 
reconstruction.  In addition to reducing the public cost of recovery and reconstruction, acquisition can 
be a tool for accomplishing other community goals.  It can help increase floodplain storage capacity, 
preserve wetlands, maritime forests, estuaries and other natural habitats, and provide open space, 
beach access, and parks and recreation areas.  There are several alternative ways to approach 
acquisition of floodprone properties. 

 
1. Fee Simple Acquisition of Land and Damaged Structures 

Land ownership is often defined as a bundle of rights, of which the right to develop is only one.  
When one person owns all the rights associated with a parcel of land, they are said to own the land 
“in fee simple.”  Acquiring a property in fee simple provides a local government with the greatest 
level of control over the use and disposition of a parcel.  Fee simple purchase is usually the most 
expensive method of land acquisition.  In addition to the cost of buying the property, a local 
government must delete the property from its property tax rolls and assume its maintenance costs.   
 
There are four types of buyouts where built property is involved.  Basic buyouts are community-run 
programs without a relocation element.  Buyout and infill programs are designed to encourage the 
relocation of families and structures from the floodplain to vacant lots in less hazard-prone 
neighborhoods.  Communities operating buyout and reorganization plans often create new 
subdivisions into which they actively relocate houses and businesses.  The community will usually 
sponsor the planning and installation of infrastructure.  Buyout and complete relocation is the 
construction of a new town using new or relocated old buildings. 
 

2. Easements 
The owner of an easement has one or more of the rights in a property, leaving the rest of the 
“bundle” in the hands of the land owner.  Easements either grant an affirmative right to use 
property, such as a right of access, or restrict the land owner’s right to use the property in a 
particular way.  Easements can be written either to allow public access or to prohibit it.  They must 



44 
 

be clear about the restrictions placed on the property.  They should also allow inspection by public 
officials to ensure compliance with the easement provisions.  An administrative process for policing 
easements should be established.  The best incentive for encouraging the donation of a 
conservation easement is the fact that the donation may qualify the donor for tax credits. 
 

3. Relocation of Existing Development 
Relocation means moving a building or facility to a less hazard-prone area, either within the same 
parcel or on a new parcel.  This technique is typically used to avoid coastal or riverine flood hazards.  
“Relocating” can also be used to describe the process of demolishing a building and reconstructing it 
outside the hazard area. 
 

Spending 
Hazard mitigation principles should be made a routine part of all spending decisions made by local 
governments.  The most common forms of hazard mitigation-related spending techniques is capital 
improvements programming (CIP) and limiting government expenditures in high-hazard areas. 

 
1. Capital Improvements Programs (CIP) 

Capital improvements programs are timetables that define when, where, and what level of 
municipal services a government will supply.  Typically a part of the comprehensive plan, the CIP 
sets public spending on improvements for the ensuing five to ten years.  Timetables can be effective 
at managing growth because it is rarely feasible for a developer to provide water, sewer and other 
services without a public subsidy. 
 

2. Limiting Government Expenditures in High-Hazard Areas 
Regional and local governments should limit their expenditures for roads and other infrastructure in 
high-hazard areas.  This technique will discourage development in these areas, which can greatly 
reduce disaster-related damage and recovery costs.  Government facilities, especially those that 
house emergency services, should not be located in high-hazard areas.  By avoiding these areas, 
local governments can help ensure these facilities will function during and in the immediate 
aftermath of an emergency.  They can also reduce the cost of post-disaster repairs to public 
structures. 

 
Taxation 

The power of taxation extends beyond merely the collection of revenue.  A number of communities set 
preferential tax rates for areas that are unsuitable for development and can be used to discourage 
development in hazardous areas. 

 
1. Differential Assessment 

Differential taxation is a technique for reducing the tax burden on land facing development pressure 
by recognizing that undeveloped properties require fewer public services.  This technique can 
moderate the pressure to develop land at its “highest and best” use in one of several ways; by 
reducing the assessed value of land to a percentage of urban land; or by assessing the value of land 
based on its income-producing capacity, as opposed to its market value. 
 

2. Special Assessment Districts 
 Special assessment districts apply to property owners who directly benefit from a specific public 

improvement.  These owners of both new and existing development in the district are charged a fee 
that is proportional to the benefits received from the improvement.  There are a number of ways to 
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apply this technique, from temporary assessments that raise revenue for a specific improvement to 
indefinite assessments that fund independent, special purpose governmental entities.   

Institutional Capability 

Duck is a chartered municipality, which is governed by a Mayor-Commissioner form of government.  
Police, Fire, and Rescue departments play a critical role in the mitigation of and response to natural 
hazards.  Additionally, a number of other local agencies play important roles in the institutional 
capability.  These agencies are: 

• Town Clerk 
• Sheriff 
• Dare County Register of Deeds 
• Duck Fire Department 
• Coast Guard 
• Red Cross 
• Insurance industry 
• NC Department of Transportation 
• NC Division of Water Quality 
• Coastal Area Management Act 
• Federal Emergency Management Agency 
• NC Department of Corrections 
• NC Division of Emergency Management 
• Local media 

Technical Capability 

There are a number of local, state, and federal agencies available to help Duck with various aspects of 
hazard mitigation.  They are: 

• NC Division of Community Assistance 
• Federal Emergency Management Agency 
• Albemarle Commission 
• NC Division of Emergency Management 
• National Flood Insurance Program (NFIP) 
• Insurance Services Organization (ISO) 
• National Oceanic & Atmospheric Administration / National Weather Service 
• Universities 
• Coastal Resources Commission 
• US Forest Service 
• US Corps of Engineers 

Fiscal Capability  

Sources of Funding 
Contact the North Carolina Division of Emergency Management for a listing of over 300 government 
funding sources for mitigation and disaster assistance (available on CD). 
 
Hazard Mitigation Grant Program (HMGP) 
The Federal Disaster Assistance Act (Stafford Act) provides funds authorized by the federal government 
and made available by FEMA for a cost-share program to states.  The HMGP provides 75% of the funds 
while the states provide 25% of the funds for mitigation measures through the post-disaster planning 
process.  The Division of Emergency Management administers the program in this state.  The state share 
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may be met with cash or in-kind services.  The program is available only for areas affected by a 
Presidentially-declared disaster. 
 
Disaster Preparedness Improvement Grant (DPIG) 
This grant provides federal matching funds for communities to develop hazard mitigation plans, expand 
existing plans, update disaster preparation plans, and to prepare the administrative plans required to 
qualify for Hazard Mitigation Grant Program grants.  Funds for the DPIG are provided by FEMA and the 
Division of Emergency Management administers the program in each state. 
 
Flood Mitigation Assistance Program (FMAP) 
This program provides grants for cost-effective measures to reduce or eliminate the long-term risk of 
flood damage to the built environment and real property.  The program’s main goal is to reduce 
repetitive losses to the National Flood Insurance Program.  The FMAP is available to eligible 
communities every year, not just after a Presidentially declared disaster.  Funds for the FMAP are 
provided by FEMA and the Division of Emergency Management administers the program in each state. 
 
Public Assistance Program (PA) 
The Public Assistance provides federal aid to communities to help save lives and property in the 
immediate aftermath of a disaster and to help rebuild damaged facilities.  Grants cover eligible costs 
associated with the repair, replacement, and restoration of facilities owned by state or local 
governments and nonprofit organizations.  The Public Assistance program is administered by FEMA. 
 
Small Business Administration Disaster Assistance Program 
This program provides loans to businesses affected by Presidentially declared disasters.  The program 
provides direct loans to businesses to repair or replace uninsured disaster damages to property owned 
by the business, including real estate, machinery and equipment, inventory and supplies.  Businesses of 
any size are eligible.  Nonprofit organizations are also eligible.  The SBA administers the Disaster 
Assistance Program. 
 
Community Development Block Grants (CDBG) 
The CDBG program provides grants to entitlement communities (metropolitan cities and urban counties) 
for post disaster hazard mitigation and recovery following a presidential declaration of a Major Disaster 
of Emergency.  Funds can be used for activities such as acquisition, rehabilitation or reconstruction of 
damaged properties and facilities and redevelopment of disaster-affected areas.  Funds may also be 
used for emergency response activities, such as debris clearance and demolition and extraordinary 
increases in the level of necessary public services.  HUD provides funds for the CDBG and the Division of 
Community Assistance administers the program in each state. 
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Table 15.  Community Capabilities Assessment 
 
 
 
Policies & Programs 

 
 

Document Reference 

Effectiveness 
(High, 

Medium, 
Low) 

Cost 
(High, 

Medium, 
Low) 

 
 

Rationale For Effectiveness 

1.  Preventive – keep flood problems from getting 
worse.  They are usually administered by building, 
zoning, planning, and/or code enforcement 
offices. 

 

Planning and zoning To be determined Low Low Low because the regulations do 
not focus specifically on hazard 
mitigation effort 

Open space preservation N/A Low High Low because open space in Duck 
will not necessarily lead to a more 
hazard-resilient environment 

Floodplain regulations Adopted October 6, 
1978 

High Low High because the ordinance 
requires new construction to be 
built at or above BFE 

Stormwater management NCGS 143-214.7(c) High Medium High because the regulations 
require new developments to 
provide for stormwater 

 
2.  Property Protection – usually undertaken by 
property owners on a building-by-building or 
parcel basis. 

 

Building elevation Adopted October 6, 
1978 

High Low High because the ordinance 
requires new construction to be 
built at or above BFE 

Insurance Adopted October 6, 
1978 

High Low High because well-insured 
structures can be reconstructed 
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Policies & Programs 

 
 

Document Reference 

Effectiveness 
(High, 

Medium, 
Low) 

Cost 
(High, 

Medium, 
Low) 

 
 

Rationale For Effectiveness 

3.  Natural Resource Protection – preserve or 
restore natural areas or the natural functions of 
floodplain and watershed areas.   

 

Wetlands protection Section 404, Clean 
Water Act of 1972 

High Low High because wetlands provide a 
natural function of the floodplain 

Erosion and sediment control Sedimentation 
Pollution Control Act 

High Low High because this measure 
provides for the retention of 
surface runoff 

Coastal barrier protection Coastal Area 
Management Act 

High Low High because measures protect 
against erosion 

 
4.  Structural Projects – keep flood waters away 
from an area with a levee, reservoir, or other flood 
control measure 

 

Storm swales N/A High Low Low because the current storm 
swales do not effectively mitigate 
flooding problems 

Storm sewer N/A High Medium Medium because although water is 
channeled and diverted from 
property, drainage problems still 
arise 

Bulkheads N/A High Low High because bulkheads protect 
the shoreline from erosion 

Beach nourishment N/A High High High because such measures can 
protect beachfront homes from 
erosion for a limited time 
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Policies & Programs 

 
 

Document Reference 

Effectiveness 
(High, 

Medium, 
Low) 

Cost 
(High, 

Medium, 
Low) 

 
 

Rationale For Effectiveness 

5.  Public Information Activities – advise property 
owners, potential property owners, and visitors 
about the hazards, ways to protect people and 
property from the hazards, and the natural and 
beneficial functions of local floodplains. 

 

Library N/A Low Low Low because people do not take 
advantage of the library 

Outreach projects N/A Low Low Low because people often ignore 
outreach material 

Map information F.I.R.M.s High Low High because the FIRMs are used 
before floodplain property is 
developed 

Technical assistance N/A High Low High because there is a number of 
local, state, and federal agencies 

Web page N/A Medium Low Medium because although the web 
page reaches many citizens, some 
citizens do not have access 

Dune and beach maintenance N/A Medium Low High because such measures can 
protect beachfront homes from 
erosion for a limited time 

Wind loads NC State Building 
Code Volume 1 

Medium Low Medium because a properly 
constructed building will be able to 
withstand hurricane force winds up 
to the design limits 

Erosion N/A Medium Low Medium because public 
information about the process 
erosion can help protect 
waterfront property 
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