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SECTION 1.  INTRODUCTION AND PLANNING PROCESS

A. INTRODUCTION

This Multi-Jurisdictional Hazard Mitigation Plan update includes Pender County and the
participating municipalities of Atkinson, Burgaw, Saint Helena, Topsail Beach, and Watha.
According to tax information, unincorporated Pender County and the participating municipalities
have a current value of almost $2.4 billion dollars.  There are approximately 46,680 residents as
of 2007.  The County and the participating municipalities have many plans and ordinances to
support mitigation efforts, with competent staffs to oversee these ordinances.

Pender County has been exposed to a number of hazards, both natural and technological, during
its existence.  In recent memory, Hurricanes Floyd, Fran, and Bertha left devastation in their
wakes.  Even common events such as thunderstorms, winter storms, nor’easters, and wildfires
have caused extreme property damage, injuries, and even death.  Tornadoes are not uncommon
in North Carolina, and even earthquakes are possible.  Drought and wildfires are always possible,
and extreme heat and extreme cold can take its toll on vulnerable parts of the population.

Due to all the hazards listed above, it is very important that Pender County take steps to reduce,
if not eliminate its economic, human, and environmental costs associated with natural disasters.
The purpose of this document is to outline Pender County’s vulnerability to each of the hazards
it faces and outline steps it can take to lessen, or ideally eliminate the impact of each of them.
This document lists supporting agencies that can be counted on for help, both technically and
fiscally.  It also documents the legal, political, technological, fiscal, and institutional capability
that Pender County has to implement mitigation measures within its boundaries.

The North Carolina Statewide Plan summarizes hazard mitigation as follows:

“Hazard mitigation involves the use of specific measures to reduce the impact of
hazards on people and the built environment.  Measures may include both
structural and non-structural techniques, such as protecting buildings and
infrastructure from the forces of nature or wise floodplain management practices.
Actions may be taken to protect both existing and/or future development.  It is
widely accepted that the most effective mitigation measures are implemented
before an event at the local government level, where decisions on the regulation
and control of development are ultimately made.”
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B. PLAN PURPOSE

It is important to take steps to protect the citizens of Pender County and the participating
municipalities from a disaster before it happens.  An effective plan will improve the county's
ability to deal with disasters and will document valuable local knowledge on the most efficient
and effective ways to reduce losses.  Preparing a plan to lessen the impact of a disaster before
it happens will provide the following benefits to the County and the participating municipalities:

• Reduced public and private damage costs.
• Reduced social, emotional, and economic disruption.
• Better access to funding sources for mitigation projects.
• Improved ability to implement post-disaster recovery projects.

The planning process used by the County and the participating municipalities is an attempt to
address not only hazards, but to find the best solutions, solve more than one problem with a
single solution, and even maintain or improve local environmental and economic integrity.

The planning process promoted public input and coordination among all the players.  Doing so
helped generate ideas for solutions and ensured recognition and local ownership of problems.
Public input helped ensure that groups and individuals concerned about hazard damages took part
in solving problems and implementing planned actions.  Using this planning process also means
the County and the participating municipalities can increase chances for obtaining planning and
implementation funds from a variety of sources.

C. HAZARD MITIGATION LEGISLATION

In the early 1990s, a new federal policy regarding disasters began to evolve. Rather than simply
reacting whenever disasters strike communities, the federal government would encourage
communities to first assess their vulnerability to various disasters, and then take actions to
reduce or eliminate potential risks. The logic is simply that a disaster-resistant community can
rebound from a natural disaster with less loss of property or human injury, at much lower cost,
and consequently more quickly.  Moreover other costs associated with disasters, such as the time
lost from productive activity by business and industries, are minimized.

The Robert T. Stafford Disaster Relief and Emergency Assistance Act (Pub. Law 93-288, as
amended) embodies this new philosophy. Section 409 of the Stafford Act sets forth the
requirements that communities evaluate natural hazards within their respective jurisdictions and
develop an appropriate plan of action to mitigate those hazards.
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The amended Stafford Act requires that the community identify potential hazards to the health,
safety, and well-being of its residents and identify and prioritize actions that can be taken by the
community to mitigate those hazards—before disaster strikes.  For communities to remain eligible
for hazard mitigation assistance from the federal government, they must first prepare a hazard
mitigation plan (this plan).

Responsibility for fulfilling the requirements of Section 409 of the Stafford Act and administering
the FEMA Hazard Mitigation Program, as outlined in the Code of Federal Regulations (44 CFR
206.405), has been delegated to the State of North Carolina, specifically to North Carolina
Emergency Management.  The State of North Carolina established legislation through Senate Bill
300 that outlines the need for communities to adopt and maintain a certified mitigation plan.
At the state level, local governments must maintain a current plan in order to be eligible for
state public assistance funding following a state-declared disaster situation.

The Disaster Mitigation Act of 2000 (DMA 2K) amended the Robert T. Stafford Disaster Relief and
Emergency Assistance Act (the Act) by repealing the previous mitigation planning provisions
(Section 409) and replacing them with a new set of mitigation plan requirements (Section 322).
This new section emphasizes the need for state, tribal, and local entities to closely coordinate
mitigation planning and implementation efforts.

D. PENDER COUNTY HAZARD MITIGATION PLAN

Hazard mitigation offers multiple benefits to Pender County and the participating jurisdictions
of Atkinson, Burgaw, Saint Helena, Topsail Beach, and Watha.  The Hazard Mitigation Plan (HMP)
Update is being completed to attain the goals outlined in Section 6 on page 6-2.

Hazard mitigation planning is intended to construct a framework for the prevention and reaction
to disasters if and when they may occur.  The framework created by this plan will provide an
ongoing effort to lessen the impact that disasters have on citizens and property within Pender
County and all participating jurisdictions.

The above-referenced goals address the many complex issues that the formulation of such a
process will ultimately address.

Through this planning effort, the Pender County Mitigation Advisory Committee (MAC) will work
to define goals that focus on reducing the vulnerability of facilities and resources to natural and
man-made disasters, in response to the federal regulations outlined above.  Goals, objectives,
and accompanying implementing actions associated with these goals will focus on strengthening
existing and future infrastructure, facilities, and development.  Additionally, through the
planning process, the MAC will review existing administrative systems to ensure that proper
mechanisms are in place to provide adequate response and facilitate public assistance funding
in the event of a natural disaster.
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E. PLAN ORGANIZATION

The planning process for the update of the Pender County Multi-Jurisdictional Hazard Mitigation
Plan involved a comprehensive review of all components of the existing document.  The
Mitigation Advisory Committee (MAC) subscribed to the following strategic planning model:

Through the employment of this model, the MAC reviewed all efforts carried out since the
adoption of the 2004 plan and decided whether these efforts proved effective based on a current
risk assessment, prior occurrences of inclement weather activity, and the current political and
budgetary climate.  Through these discussions, revised strategies were developed based on the
following factors:

• The implementing strategy will improve upon Pender County’s and the
participating municipalities’ participation and role in the National Flood Insurance
Program.

• The policy/goal meets at least one community mitigation goal.

• The policy/goal complies with all laws and regulations.

• The policy/goal is cost-beneficial.

• The community implementing the policy/goal has (or will have) the capability to
do so.

• The policy/goal is environmentally sound.

• The policy/goal is technically feasible.

April 21, 2010 Page 1-4 Section 1. Introduction



Pender County Multi-Jurisdictional Hazard Mitigation Plan

The Pender County Multi-Jurisdictional Hazard Mitigation Plan Update includes the following
sections and appendices:

Section 1 - Introduction and Planning Process includes an overview of the plan process
and purpose.  This section provides a justification for why the plan is being developed and
what is achieved through the development and implementation of this document.

Additionally, this section contains a description of the plan methodology and development
process, a list of participating members of the planning group, a summary of planning
group activities, a description of involved stakeholders including state and local agencies
and public participants, a list of stakeholder and public involvement efforts, and a
description of how this plan will be incorporated into existing programs.

Section 2 - Community Profile outlines the existing conditions within all participating
jurisdictions, including demographics, topography, climate, and other general
information.  All information presented in this section has been updated as part of the
HMP update process.

Section 3 - Hazard Identification provides a breakdown of hazards that have historically
impacted Pender County.  This section also includes a discussion of the anticipated
effects and impacts resulting from each identified hazard.  The MAC, through the update
process, reviewed the hazards outlined in the 2004 HMP to ensure that they still pose a
threat to the County.  Additionally, this section was updated to reflect occurrences of
each natural hazard type since adoption of the 2004 plan.

Section 4 - Capability Assessment provides an assessment of the participating
jurisdictions’ current hazard mitigation practices, as well as their potential to engage in
mitigation activities.  This assessment involves a discussion of the existing plans, codes
and ordinances, and administrative mechanisms currently utilized.  The capability
assessment has been reviewed by the MAC as part of the comprehensive update process.
This effort involved the updating of information for Pender County as well as all
participating jurisdictions relating to: administrative capabilities, infrastructure
resources, land development controls, and existing local and state policy programs.

Section 5 - Vulnerability Analysis presents the vulnerability assessment, which includes
(1) an inventory of assets, (2) loss estimates, (3) evaluation of the potential impact of
development trends, and (4) results of the analysis.  As a component of the HMP update,
the vulnerability analysis was updated to reflect the 2009 development characteristics
within Pender County as well as each participating jurisdiction.  This effort also involved
the review and update of the critical facilities inventory initially established through the
2004 planning process.
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Section 6 - Mitigation Strategies contains information regarding the mitigation goals and
multi-hazard mitigation action items pertaining to the participating jurisdictions.  This
section also includes information regarding how mitigation measures will be prioritized,
implemented, and administered.  The MAC undertook a comprehensive review of the
mitigation strategies outlined within the 2004 plan.  This review led to the modification
of all existing mitigation strategy statements as reflected in Section 6 of this update.
Through this effort, the participating jurisdictions are attempting to strengthen their
existing multi-jurisdictional mitigation program.  The MAC feels that the revised
statements are more effective and appropriately define how mitigation initiatives
outlined in the plan should be carried out.

Section 7 - Plan Maintenance and Implementation Procedures describes the system that
the Pender County MAC has established to monitor the mitigation plan; provides a
description of how, when, and by whom the mitigation plan and mitigation actions will
be evaluated; presents the criteria used to evaluate the plan and mitigation actions; and
explains how the plan will be maintained and updated.  This section of the plan has been
completely revised to reflect the County’s intentions for implementation, maintenance,
and public participation over the next five years.

Appendices present supporting documentation as outlined within the plan.  NOTE: All
maps referenced throughout the plan will be provided in Appendix A.

F. PLANNING PROCESS

Pender County appropriated funding within their FY2009/2010 annual budget to complete the
Hazard Mitigation Plan Update process.  The County then requested that all municipal
jurisdictions intending to participate in the update adopt a resolution of participation.  Each
participating jurisdiction contributed to the overall cost of the plan update as well.

Primary responsibility for development of the Pender County Hazard Mitigation Plan Update was
placed in the hands of the Pender County Emergency Management Director.  Holland Consulting
Planners, Inc., was employed as the consultant to assist with plan preparation.

Subsequent to establishing a work authorization with the planning consultant, Pender County held
an initial scoping meeting with the project consultant.  This meeting involved a general
discussion of how the project should be carried out, including issues related to establishing a
Mitigation Advisory Committee to oversee the update.  It was determined that the MAC would be
comprised of County staff members, as well as a representative from each participating
municipal jurisdiction.
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Dealing with natural hazards and disasters is rarely the responsibility of one employee or official
in any community.  Rather, it is a team effort, often comprised of representatives from
administration, planning/zoning, public works, fire/police, and other offices.

The County convened the MAC in order to efficiently address this "multi-disciplinary" aspect of
hazard mitigation.  MAC members were charged with the responsibility of working through the
planning process, and assisting the consultant through compiling the information, input, and
background required to develop the plan.

The following outlines all individuals assigned to the MAC:

MAC Member Jurisdiction

Tom Collins, Director Pender County Emergency Management

Tommy Batson, Deputy Fire Marshal Pender County Emergency Management

Kenneth E. Vafier, Senior Planner Pender County Planning & Community Development

Bruce Novak, Alderman Town of Atkinson

Bill George, Administrator Town of Burgaw Fire Department

Robert M. Barnhill, Mayor Village of St. Helena

Samuel L. Gervase, Police Chief Town of Topsail Beach

Marion Knowles, Jr., Mayor Town of Watha

A series of meetings were held to develop the Hazard Mitigation Plan Update, each focusing on
a specific aspect of the planning process. A total of five MAC meetings were held, and several
additional meetings took place between staff and various interests involving plan development.
Two meetings were advertised in the local newspaper and all meetings were open to the public.
The following provides a brief summary of all meetings held and what was addressed at each:

• February 2010 - MAC representatives convened for a scoping and overview
meeting with the consultant.  This meeting focused on the planning process, and
what the County hoped to achieve in working through the development of a
Hazard Mitigation Plan Update.

• March 2010 - The second and third MAC meetings were held.  The agenda for the
second MAC meeting focused on reviewing critical/community facilities and the
goals, policies, and implementing actions in the County’s existing plan.
Committee members were provided with these sections of the existing plan, and
a discussion of each mitigation action ensued.  The  intent of this discussion was
to determine what has been accomplished over the last five years with respect to
the mitigation policy in the 2004 update.  This discussion also involved making a
determination as to whether the 2004 policies and mitigation actions were still
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applicable, and served as the basis for the development of updated goals,
objectives, and mitigation strategies.

Draft mitigation objectives and strategies were presented to the MAC at the third
MAC meeting.  These action statements were reviewed, and primary and
secondary responsibility was assigned.  Time frames were assigned to each
implementing action based on the perceived difficulty of carrying out a given
activity.  The results of this effort have been directly translated into the policy
section of this document.

• April 2010 – On April 21, 2010, the fourth MAC meeting was held to review the
draft plan.  Subsequent to this date, a review period was established to allow
adequate time for County, regional agencies, and NCEM review and comment.  A
public information meeting was also advertised and conducted at a separate MAC
meeting held on April 29, 2010, to present an overview of the draft HMP.

The sign-in sheets for all MAC meetings as well as copies of the advertisements for all publicly
advertised meetings have been provided within Appendix B.

A draft version of the plan was completed on April 15, 2010, and distributed to MAC members and
representatives of the following stakeholder offices/organizations for comments and input: the
North Carolina Department of Transportation and the American Red Cross (Pender County
Chapter).  Additionally, the adjacent jurisdictions of New Hanover County, Brunswick County,
Columbus County, Bladen County, Sampson County, Duplin County, Onslow County, and the
Towns of Surf City and Wallace were given an opportunity to review the draft and provide
comments.

Review comments were received from NCEM on (Insert Date) and revisions were made to the final
draft HMP based on these NCEM comments (see Appendix C).  The final draft HMP was
resubmitted to NCEM on (Insert Date).

Following receipt of a final letter of approval from NCEM, the HMP will be forwarded to all
participating jurisdictions for adoption.  Prior to adoption, however, a final public hearing shall
be held for each participating jurisdiction in order to allow the public and the above-identified
stakeholder groups the opportunity to make comments on and provide input to the final plan.
Public hearing notices, meeting minutes and adoption resolutions from these meetings have been
provided as Appendix D.  HMP adoption should take place in (Insert Estimated Month and Date),
pending NCEM approval.
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SECTION 2. COMMUNITY PROFILES

I. PENDER COUNTY

A. LOCATION

Pender County is located in the southeastern region of North Carolina.  The county is located
approximately eighty miles southeast of Raleigh, the state capital.  Map 1 (Appendix A) provides
the regional location.  The county shares its border with seven counties:  Onslow County to the
northeast; Duplin County to the north; Sampson and Bladen Counties to the west; Columbus and
Brunswick Counties to the southwest; and New Hanover County to the south. Pender County is
also bordered by the Atlantic Ocean.  The county is bisected by both Interstate Route 40 and US
Route 117, which run in a north-south route through the county.  Other significant highways
serving the county include US Route 421 (north-south route), US Route 17 (northeasterly-
southwesterly) and State Routes 11, 50, 53, 133, and 210.  The County has five (5) incorporated
municipalities participating in the Hazard Mitigation Plan Update, including the towns of
Atkinson, Burgaw (the county seat), Topsail Beach, and Watha, and the Village of Saint Helena.

B. TOPOGRAPHY/GEOLOGY

Located in the North Carolina’s Coastal Plain, Pender County’s terrain is basically flat and the soil
has proven ideal for the county’s primary food crop, blueberries.  Other agricultural products,
which still form a substantial portion of the county’s economic base, include sweet potatoes,
strawberries, tobacco, soybeans, peanuts, corn, and grapes.  Sod farms and nurseries are also
evident in areas of the county.  The county includes Topsail Island, which borders the Atlantic
Ocean, and miles of intracoastal and inland waterways, such as the Cape Fear River and the Black
River, one of only two rivers in the nation considered pollution-free.  The county’s countryside
is enhanced by streams and brooks, natural lakes and ponds, and thick woodlands with lofty pines
and ancient hardwoods.

C. HISTORY

In 1524, explorers to what is now called Pender County reported on the numerous varieties of
game, particularly wild turkeys, found in the area.  A century later in 1663, the Barbados
Commissioners, attempting to settle the Lower Cape Fear, explored the northeast branch of the
Cape Fear River.  The commissioners named the community “Rocky Point”, the name which it
retains today.

Although the county was settled by 1725, it was not formed from New Hanover County until 150
years later.  The Lord’s Proprietors laid out a tract to the north of New Brunswick for Welsh
settlers.  They came seeking good bottom land and tidal/river transportation.  Thriving
commercial success followed and large plantations were built during this period of prosperity.
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Pender’s residents were ardent patriots during the Revolutionary War, and it was at Moore’s
Creek that they defeated the Scottish Highlanders sent from Fayetteville by Flora McDonald, the
Scottish heroine.

In the War Between the States, the area sent nearly 4,000 troops to battle and gave the
Confederacy its youngest general, William D. Pender, for whom the county was named.  Still a
part of New Hanover County after the war, Pender’s prosperous plantation system was
obliterated during the Reconstruction years.  However, the county was born in 1875 out of
Reconstruction politics.  The county was created with the City of Watha as the first county seat.
Burgaw, the present county seat, was chartered in 1879 and received its name from a local tribe
of Indians.

D. CLIMATE

Pender County has cool, short winters with an occasionally rare cold wave lasting one to two
days.  Summers are long, hot, and humid, with peak temperatures occurring in July and August.
Afternoon thunderstorms are the main form of precipitation during the summer, with most
summer precipitation occurring in July and August.  Precipitation is generally adequate for all
crops, and the county benefits by a long growing season.

Average annual maximum temperature is 74.6 degrees F. and the average minimum temperature
is 50.8 degrees F.  Average maximum temperatures range from 57.4 degrees F. In January to 89.8
degrees F. In July.  Average minimum temperatures range from 34.1 degrees F. in January to 69
degrees F. in July.  Temperature as low as 0 degrees F. is a rarity.  Rainfall is usually fairly well
distributed throughout the year, with an average annual precipitation of 51.17 inches.  Snowfall
is rare, with less than one inch falling in December, January, February, and March, for an annual
average of 2.5 inches.

E. DEMOGRAPHIC SUMMARY

1. Permanent Population

The population for Pender County increased substantially (by 42.4%) from 1990 to 2000,
and increased by over 10% (13.6%) from 2000 to 2007, as estimated by the NC Office of State
Planning.  Table 1 provides a summary of Pender County’s population growth by municipality.
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Table 1.  Pender County/Municipalities Population Growth, 1990-2007

Total Population Percent Change

1990 2000 2007 Est. ‘90-‘00 ‘00-‘07 ‘90-‘07

Atkinson 236 236 256 0.0% 8.5% 8.5%

Burgaw 2,613 3,337 3,374 27.7% 1.1% 29.1%

Saint Helena 285 395 436 38.6% 10.4% 53.0%

Topsail Beach 323 471 523 45.8% 11.0% 61.9%

Watha 127 151 170 18.9% 12.6% 33.9%

Pender County* 28,854 41,082 46,680 42.4% 13.6% 61.8%

*Note: the population figures shown for Pender County include all municipalities, incorporated and unincorporated,
as well as rural areas of the county.

Source: US Census Bureau and NC Office of State Planning.

2. Population Profile - Age

From 1990 - 2000, the total of individuals in Pender County who were between 45 and 59
years of age increased substantially – by 77% (see Table 2).  The elderly population (75 years and
older) also increased substantially, from 1,439 to 2,272, a 57.9% increase.

Table 2.  Pender County Total Population by Age, 1990 - 2000

Total Population Percent Change

Age 1990 2000 ‘90-‘00

0-4 years 1,950 2,410 23.6%

5-18 years 5,534 7,406 33.8%

19-24 years 2,168 2,755 27.1%

25-44 years 8,669 12,112 39.7%

45-59 years 4,807 8,510 77.0%

60-74 years 4,287 5,617 31.0%

75 and up 1,439 2,272 57.9%

Total 28,854 41,082 42.4%

Source: US Census Bureau.

During the 1990s, all age groups experienced a sizeable increase in population. The 0-4
year age group increased by the smallest margin of all the age groups, though still an impressive
23.6% growth rate.
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3. Housing

The number of occupied housing units for the County, as reported in the 2000 Census, was
16,054, or 77.2% of the total number of housing units.  Vacant housing units (4,744) comprised
22.8% of the total number of units. Table 3 summarizes the County’s dwelling units by tenure.

Table 3.  Pender County Summary of Housing Units by Tenure, 1990 and 2000

1990 % of Total 2000 % of Total

Owner-Occupied Units 9,182 59.5% 13,260 63.8%

Renter-Occupied Units 1,930 12.5% 2,794 13.4%

Vacant Units 4,325 28.0% 4,744 22.8%

Total Housing Units 15,437 100.0% 20,798 100.0%

Source: 1990 and 2000 US Census.

4. Economy

In 2000, there was a total of 17,896 employed persons in Pender County.  Table 4 provides
unemployment rates for the civilian labor force for selected years.

Table 4.  Pender County Civilian Unemployment Rate, 16 years and over

1990 2000

Civilian Labor Force
   Number Employed
   Number Unemployed

      13,650
      12,857
          793

18,972
17,896
1,076

Pender County Unemployment Rate   5.8%  5.7%

North Carolina Unemployment Rate   4.8%  3.7%

Source: 1990 and 2000 US Census.

Pender County’s civilian employment is heavily concentrated in the
educational/health/social service, and the manufacturing sectors.  The largest single
employment category is the educational/health/social service sector, which constitutes 15.1%
of all those employed who are 16 years of age and older.  Manufacturing accounts for the second
largest category with 14.7%.  Of the County’s total 2000 employed labor force, 13.8% were
employed in construction, and 13.2% were employed in retail trade.  Table 5 provides a summary
of Pender County’s employment by industry.
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Table 5.  Pender County Employment by Industry, 2000

Categories Total Employment % of Total

Agriculture, forestry, fisheries, and mining 630 3.5%

Construction 2,468 13.8%

Manufacturing 2,632 14.7%

Wholesale trade 645 3.6%

Retail trade 2,367 13.2%

Transportation and utilities 984 5.5%

Information 253 1.4%

Finance, insurance & real estate 749 4.2%

Services, professional 1,313 7.3%

Educational, health and social services 2,704 15.1%

Entertainment & food services 953 5.3%

Services, other (except public administration) 1,089 6.1%

Public administration 1,109 6.2%

Total 17,896 100.0%

Source: US Census Bureau.

Normally, per capita income is considered a good indicator of an area’s income producing
capability or strength.  Table 6 provides a comparison of North Carolina and Pender County per
capita income.

Table 6.  Pender County and North Carolina Per Capita Income, 1990 and 2000

Pender County North Carolina Pender County’s % of North Carolina

1990 $11,417 $16,284 70%

2000 $17,882 $20,307 88%

Source: NC State Data Center.

From 1990 to 2000, the gap between Pender County per capita income level and that of
the State narrowed significantly.  In addition, the County’s per capita income increased by
$6,465, or a substantial 56.6%.
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II. TOWN OF ATKINSON

A. LOCATION

The Town of Atkinson is located in the western portion of Pender County, about six miles east of
the county’s border with Bladen County.  State Route 53 bisects the town and State Highway 11
also feeds into town.

B. DEMOGRAPHIC SUMMARY

1. Population

The population of Atkinson as reported in the 1990 US Census was 236, with a 0% net
increase occurring between 1990 and 2000, for a total 2000 population of 236.  The North
Carolina Office of State Planning estimated the 2007 population of Atkinson to be 256,
demonstrating an increase of 8.5% between the years 2000 and 2007.  The population is also
considered to be aging somewhat, since the median age as reported in the 1990 US Census was
34.4 years, and the median age as reported in the 2000 US Census was 40.5 years.  The NC Office
of State Planning projects a continuing increasing trend for Atkinson’s 2012 population, which it
estimates at 269 persons.

2. Housing

The occupancy rate of Atkinson’s housing units is relatively high – 90.6% (106) of the
town’s housing units are occupied, with 9.4% (11 units) being vacant, as reported in the 2000
Census.  Only one of the vacant units is used for seasonal, recreational, or occasional use.  Of the
occupied units, 90 units, or 84.9%, are owner-occupied, and 16, or 15.1% of the units, are renter-
occupied.  The number of housing units (117) has increased by over 10% (13.6%) from the 1990
Census reported figure of 103.

3. Economy

The 2000 Census reported that the majority of Atkinson’s workers were employed in the
educational/health/social services (19.2%); construction (16.3%); and finance/insurance/real
estate/rental/leasing (11.5%) industries.  Median income for Atkinson’s residents was $34,375,
and 4.6% of Atkinson’s families were considered below poverty level.
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III. TOWN OF BURGAW

A. LOCATION

The Town of Burgaw, the county seat, is located in central Pender County, almost equidistant
(approximately 12 miles) from the Duplin County border to the north and New Hanover County
to the south.  State Route 53 and US Route 117 intersect in the town, and Interstate 40 is located
approximately one mile east of town.

B. DEMOGRAPHIC SUMMARY

1. Population

The population of Burgaw as reported in the 1990 US Census was 2,613, with a substantial
27.7% increase occurring between 1990 and 2000, for a total 2000 population of 3,337.  Burgaw
has the largest population of all of the county’s municipalities.  The North Carolina Office of
State Planning estimated the 2007 population of Burgaw to be 3,374, demonstrating a slight
increase of 1.1% between the years 2000 and 2007.  The population is also considered to be
getting slightly “younger”, since the median age as reported in the 1990 US Census was 38.1
years, and the median age as reported in the 2000 US Census was 37.4 years, the “youngest”
population of the county’s municipalities.  The NC Office of State Planning projects a further
increasing trend for Burgaw’s 2012 population, which it estimates at 3,416 persons.

2. Housing

The occupancy rate of Burgaw’s housing units is relatively high – 90.8% (954) of the town’s
housing units are occupied, with 9.2% (97 units) being vacant, as reported in the 2000 Census.
Only fourteen of the vacant units are used for seasonal, recreational, or occasional use.  Of the
occupied units, 546 units, or 57.2%, are owner-occupied, and 408, or 42.8% of the units, are
renter-occupied.  Burgaw has the highest rental occupancy rate of the county’s municipalities.
The number of housing units (1,051) has increased only slightly (by 1.5%) from the 1990 Census
reported figure of 1,035.

3. Economy

The 2000 Census reported that the majority of Burgaw’s workers were employed in the
educational/health/social services (22.5%); construction (12.2%); manufacturing (12.1%); and
public administration (11.5%) industries.  Median income for Burgaw’s residents was $28,819 (the
lowest figure of the county’s municipalities), and 13% of Burgaw’s families were considered below
poverty level, the highest percentage of all of the county’s municipalities.
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IV. VILLAGE OF SAINT HELENA

A. LOCATION

The Village of Saint Helena is located in the central portion of Pender County, approximately one
mile south of the Town of Burgaw.  The village is served by US Route 117.

B. DEMOGRAPHIC SUMMARY

1. Population

The population of Saint Helena as reported in the 1990 US Census was 285, with a
substantial 38.6%  net increase occurring between 1990 and 2000, for a total 2000 population of
395.  The North Carolina Office of State Planning estimated the 2007 population of Saint Helena
to be 436, demonstrating an increase of 10.4% between the years 2000 and 2007.  The population
is also considered to be aging somewhat, since the median age as reported in the 1990 US Census
was 32.6 years, and the median age as reported in the 2000 US Census was 42.2 years.  The NC
Office of State Planning projects a further increasing trend for Saint Helena’s 2012 population,
which it estimates at 465 persons.

2. Housing

The occupancy rate of Saint Helena’s housing units is relatively high – 92.6% (162) of the
village’s housing units are occupied, with 7.4% (13 units) being vacant, as reported in the 2000
Census.  Saint Helena has the lowest vacancy rate of the county’s municipalities.  Only three of
the vacant units are used for seasonal, recreational, or occasional use.  Of the occupied units,
143 units, or 88.3%, are owner-occupied, and 19, or 11.7% of the units, are renter-occupied.  The
village also has the lowest rental occupancy rate of the county’s municipalities.  The number of
housing units (175) has increased substantially (45.8%) from the 1990 Census reported figure of
120.

3. Economy

The 2000 Census reported that the majority of Saint Helena’s workers were employed in
the educational/health/social services (16.8%); public administration (16.3%); manufacturing
(14.4%); and retail trade (12%) industries.  Median income for Saint Helena’s residents was
$36,042, and 5.7% of Saint Helena’s families were considered below poverty level.
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V. TOWN OF TOPSAIL BEACH

A. LOCATION

The Town of Topsail Beach is located in the extreme southeastern section of Pender County, on
Topsail Island, which is flanked by the Atlantic Ocean and the Intracoastal Waterway.  The town
is served by State Route 50.

B. DEMOGRAPHIC SUMMARY

1. Population

The population of Topsail Beach as reported in the 1990 US Census was 323, with a
substantial 45.8% increase occurring between 1990 and 2000, for a total 2000 population of 471.
The North Carolina Office of State Planning estimated the 2007 population of Topsail Beach to
be 523, demonstrating an 11% increase between the years 2000 and 2007.  The population is also
considered to be aging rather substantially, since the median age as reported in the 1990 US
Census was 43.9 years, and the median age as reported in the 2000 US Census was 55.6 years, the
“oldest” population of the county’s municipalities.  This occurrence is borne out in the rather
large retirement population of the beach community.  The NC Office of State Planning projects
a further increasing trend for Topsail Beach’s 2012 population, which it estimates at 558 persons.

2. Housing

In keeping with the seasonal nature of this beach/resort community, the occupancy rate
of Topsail Beach’s housing units is very low – only 21.9% (252) of the town’s housing units are
occupied, with 78.4% (897 units) being vacant, as reported in the 2000 Census.  Not surprisingly,
the town has the highest housing vacancy rate of the county’s municipalities.  Seven hundred
forty-five (745), or 83%, of the vacant units are used for seasonal, recreational, or occasional use.
Of the occupied units, 197 units, or 78.2%, are owner-occupied, and 55, or 21.8% of the units, are
renter-occupied.  The number of housing units (1,149) has increased by 41.3% from the 1990
Census reported figure of 813.

3. Economy

The 2000 Census reported that the majority of Topsail Beach’s workers were employed
in the retail trade (16.3%); arts/entertainment/recreation/accommodation/food services (15.4%);
construction (14.4%); and professional/scientific/management/administrative/waste
management services (12%) industries.  Median income for Topsail Beach’s residents was $55,750
(the highest figure of the county’s municipalities), and 0.8% of Topsail Beach’s families were
considered below poverty level, the lowest percentage of all of the county’s municipalities.
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VI. TOWN OF WATHA

A. LOCATION

The Town of Watha is located in the northern central portion of Pender County, about five miles
south of the county’s border with Duplin County.  The town is served by NC State Roads 1313 and
1315.

B. DEMOGRAPHIC SUMMARY

1. Population

The population of Watha as reported in the 1990 US Census was 127, with an 18.9%
increase occurring between 1990 and 2000, for a total 2000 population of 151.  Watha has the
smallest population of all of the county’s municipalities.  The North Carolina Office of State
Planning estimated the 2007 population of Watha to be 170, demonstrating a slight increase of
12.6% between the years 2000 and 2007.  The population is also considered to be aging rather
substantially, since the median age as reported in the 1990 US Census was 35.3 years, and the
median age as reported in the 2000 US Census was 46.1 years.  The NC Office of State Planning
projects a continuing increasing trend for Watha’s 2012 population, which it estimates at 182
persons.

2. Housing

The occupancy rate of Watha’s housing units is relatively high – 91.5% (65) of the town’s
housing units are occupied, with 8.5% (6 units) being vacant, as reported in the 2000 Census.
Only one of the vacant units is used for seasonal, recreational, or occasional use.  Of the
occupied units, 56 units, or 86.2%, are owner-occupied, and 9, or 13.8% of the units, are renter-
occupied.  The number of housing units (71) has increased by over 30% (31.5%) from the 1990
Census reported figure of 54.

3. Economy

The 2000 Census reported that the majority of Watha’s workers were employed in the
construction (19%); manufacturing; public administration; professional/scientific/management/
administrative/waste management services (12.7% each); and finance/insurance/real
estate/rental/leasing (11.1%) industries.  Median income for Watha’s residents was $37,500, and
7.7% of Watha’s families were considered below poverty level.
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SECTION 3.  HAZARD IDENTIFICATION AND ANALYSIS

A. INTRODUCTION

The development of a hazard mitigation plan consists of five steps – identification and analysis
of natural hazards that could impact the community, assessment of the community’s vulnerability
to natural hazards, assessment of the community’s capability to respond to a natural disaster,
assessment of the community’s current policies and ordinances that affect hazard mitigation, and
development of hazard mitigation strategies that can be implemented to reduce future
vulnerability.  This section of the HMP update identifies and analyzes the hazards facing Pender
County and its participating jurisdictions by answering the following questions:

1. What are the types of natural hazards that threaten the community?
2. What are the characteristics of each hazard?
3. What is the likelihood of occurrence (or probability) of each hazard?
4. What is the likely magnitude of the potential hazards?
5. What are the possible impacts of the hazards on the community?

The following section includes a description and history of each type of natural hazard event in
Pender County using the best available data.  Members of the Pender County Mitigation Advisory
Committee (MAC) agreed that all natural hazards that would affect Pender County would also
affect the municipalities of Atkinson, Burgaw, Saint Helena, Topsail Beach, and Watha.  A rating
system that evaluates the potential for occurrence for each identified threat is provided (see
Table 14).  The following natural hazards were determined to be of concern for Pender County
and the participating municipalities:

A. Wildfire
B. Flooding
C. Severe Winter Storms
D. Severe Thunderstorms and Windstorms
E. Tornados
F. Hurricanes
G. Storm Surge
H. Coastal Erosion
I. Rip Currents
J. Drought/Extreme Heat
K. Earthquakes
L. Tsunamis
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A detailed explanation of these hazards and how they have impacted Pender County is provided
on the following pages.  The weather history summaries provided throughout this discussion have
been compiled from the National Oceanic and Atmospheric Administration (NOAA) as provided
through the National Climatic Data Center (NCDC).  The NCDC compiles monthly reports that
track weather events and any financial or life loss associated with a given occurrence.  These
reports are compiled and stored in an online database that is organized by state and county for
the entire United States.  The tables presented within this section as well as Appendix E are the
results of this research.

B. WILDFIRE

A wildfire is an uncontrolled burning of grasslands, brush, or woodlands.  The potential for
wildfire depends upon surface fuel characteristics, recent climate conditions, current
meteorological conditions, and fire behavior.  Spring is the high season for wildfires in Pender
County; however, hot, dry summers and dry vegetation increase susceptibility to fire in the fall
as well.

While natural fires occur in any area in which there is vegetation, flammability varies by species,
moisture content, and is influenced by the climate.  Temperate, primarily deciduous as well as
coniferous forests, such as those in North Carolina, are most vulnerable to fire in autumn, when
the foliage dries out.  Grasses are least prone to ignition in the morning, when their moisture
content is greatest.  There are three types of wildfires:

• Surface Fire: This type of wildfire burns along the floor of a forest and is the most
common type of wildland fire.  This type of fire can damage or even kill trees.

• Ground Fire: This type of wildfire usually occurs from a lightning strike and burns
on or below the forest floor.

• Crown Fire: This type of fire is quickly spread by the wind and tends to jump
among the crowns of trees.

According to Forest Statistics for North Carolina, 2002, published by the USDA - Forest Service,
420,800 acres of the County’s total acreage (557,300 acres) are in forestland.  This represents
approximately 75.5% of the County’s land area.  Of the 420,800 acres in forestland, 1,000 is
classified as “productive reserved,” with the remaining 420,700 classified as timberland.
Productive reserved is defined as forestland sufficiently productive to qualify as timberland but
withdrawn from timber utilization through statute or administrative regulation.  Table 7 provides
acres of timberland by ownership class.
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Table 7.  Pender County Acres of Timberland by Ownership Class

All Ownership
National
Forest

Miscellaneous
Federal State

County and
Municipal

Forest
Industry

Private
Ownership

420,700 — — 42,300 — 118,400 260,000

Source: Forest Statistics for North Carolina, 2002.

Almost annually, wildfires erupt throughout the region.  On average, for the period between 2003
and 2008, Pender County experienced 74 wildfires per year.  Debris fires, incendiary (i.e.,
intentionally lit) fires, and fires started by machine use accounted for over three quarters of
annual fires during this period (61 per year).  As population densities spread out into heavily
forested areas, citizens and private property increasingly become more susceptible to the effects
of wildfires.  In 2008, there were a total of 71 wildfires with debris fires, incendiary fires, and
fires started by machine use, accounting for almost 75% (see Figure 1).

Although the incorporated government jurisdictions in Pender County have significantly less
forestland within their corporate limits and extraterritorial jurisdictions (ETJs) than in the
unincorporated County, the municipal governments’ boundaries exist at the “urban/wildland
interface” – the area where structures and other human development meet or intermingle with
undeveloped wildland or vegetative fuels.  This “urban/wildland interface” presents the greatest
risk to life and property from wildfires.

Figure 1.  Causes of Wildfire in Pender County - Year 2008 and Five Year Average
Source: NC Division of Forest Resources.
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Overall, the risk of wildfire damages in Pender County is mitigated by the fact that forested
tracts are generally of manageable size, accessible to fire fighting equipment and personnel, and
circumscribed by roadways or waterways that limit the extent and severity of wildfires.  The
probability of a wildfire occurring in Pender County is likely(see Table 15).

C. FLOODING

Flooding of all types is a major hazard in the United States, accounting for the single largest total
property losses and major life loss of any one hazard.  Flooding occurs for a number of weather
and non-weather related reasons.  Floods typically occur from prolonged rainfall, but they can
also occur from snowmelt, ice jams, and dam failures.  Floods occur in all 50 states, particularly
in low-lying communities, near a water source, or downstream from a dam.

Flooding can cause destruction to property and injury/death to people.  Since 1900, 10,000 lives
have been lost to flooding.  FEMA has estimated that over 9 million households and $390 billion
in property are at risk from the 1 percent annual chance flood.  There are several different types
of flooding which have various levels of potential for affecting Pender County.  These types of
flooding are as follows:

• Riverine Flooding:  The most common type of flooding, riverine flooding, occurs
when a river or stream overflows its banks.  In large rivers, it usually occurs after
a serious, large-scale weather event.  In streams, it can occur from more localized
weather systems.

• Flash Floods:  Flash floods typically encompass a quick rise of high velocity water
and large amounts of debris.  Factors that contribute to flash flooding include the
length and intensity of rain and the steepness of watershed and stream gradients.
Other factors influencing flash floods include the amount of watershed vegetation,
natural and artificial water storage, and the configuration of the streambed and
floodplain.  Flash floods not only occur from weather systems, but also from a
dam failure.  This type of flood poses the most risk to property and lives.  Because
of the rapid rise of the water levels, a large percentage of flood deaths occur
from motorists who underestimate the depth and velocity of the floodwaters and
attempt to cross flooded areas.  This situation typically occurs when a weather
event quickly drops an extensive amount of water.  Walls of water from this type
of event can reach 15 to 20 feet, and are generally accompanied by all types of
debris.

• Dam Break Floods: Results from structural failures of dams.
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• Coastal Flooding: Coastal flooding is typically a result of storm surge, wind-driven
waves, and heavy rainfall.  These conditions are produced by hurricanes during
the summer and fall, and nor’easters and other large coastal storms during the
winter and spring. Storm surges may overrun barrier islands and push sea water
up coastal rivers and inlets, blocking the downstream flow of inland runoff.
Thousands of acres of crops and forestlands may be inundated by both saltwater
and freshwater.  Escape routes may be cut off quickly, stranding residents in
flooded areas and hampering rescue efforts.

Pender County and a number of the municipal jurisdictions within the County administer local
ordinances which regulate development within designated flood areas.  The County also
participates in the National Flood Insurance Program which rates areas in the County in regard
to susceptibility of flooding.

There are flood hazard areas in Pender County that are subject to periodic inundation.  These
inundation areas result in loss of life, property, health and safety hazards, disruption of
commerce and governmental services, extraordinary public expenditures of flood protection and
relief, and impairment of the tax base.  All of these situations adversely affect the public health,
safety, and general welfare.  These flood losses are caused by the cumulative effect of
obstructions in floodplains, which lead to an increase in flood heights and velocities.  Although
floodwaters generally recede in coastal communities relatively quickly, high tides can cause the
sounds to flood again.

Pender County typically does not experience any problems with County operated wastewater and
water treatment plants due to flooding.  According to the Director of Public Works, there are two
small wastewater treatment plants and one water treatment plant operated by the county.  The
first wastewater treatment plant is located at Dell Labs.  This plant was put in to entice industry
to the area and treats 20,000 gallons a day.  The second wastewater treatment plant is located
at a municipal solid waste transfer station.  As garbage is compressed, it occasionally releases
water.  The state mandates that this water is treated.  Therefore, the plant was developed to
process 900 gallons a day.  Public water is available to the unincorporated communities of Maple
Hill and Rocky Point, with plans to provide public water to Hampstead in the next few years.

From 1993 to 2003, the County suffered twenty-four (24) documented flooding events reported
to the National Climatic Data Center (NCDC), an average of over two (2) flooding events per year.
This list is not exhaustive, but rather represents the best available historical data source on
inland flooding and excludes events that were strictly storm surge related events (see Appendix
E for a full listing of hazard events).  Since the adoption of the County’s 2004 Multi-Jurisdictional
Hazard Mitigation Plan, the County has experienced three (3) flooding events.  Table 8 provides
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a summary of these events.  The probability of future flooding occurrences in Pender County is
likely (see Table 15).

Table 8.  Pender County Flooding Events, 2004-2009

Location Date Type Property Damage

Hampstead 8/31/06 Flash Flood $0K

Hampstead 9/1/06 Flash Flood $0K

Hampstead 9/7/09 Flood $15K

Source: National Oceanic and Atmospheric Administration.

D. SEVERE WINTER STORMS

Severe winter storms display themselves in a wide variety of ways including heavy snow,
blizzards, freezing rain, ice pellets, and extreme cold.  Severe winter storms are extra-tropical
cyclones fueled by strong temperature gradients and an active upper-level jet stream.  The
storms that hit North Carolina usually form in the Gulf of Mexico or off the southeast Atlantic
Coast.  In North Carolina, very few of these result in a blizzard.

Pender County lies within a region that is very unlikely to be hit with severe blizzard conditions
(i.e., high winds with blowing snow), but is subject to freezing rain, icing, and heavy snowfall
conditions.  Essentially stated, problems occur when a winter storm event exceeds the average
annual snowfall total of 0.5 inches of snow in a single event or when icing occurs.  When such
events occur, they can and often time do produce numerous negative impacts upon the
transportation network, power transmission facilities, communications facilities, agricultural
commodities, and the health of citizens.

Snow and ice storms are common, with nine (9) reported incidents recorded from 1993 to 2003,
an average of approximately one (1) significant snow and/or ice event per year.  Since the
adoption of the County’s 2004 Multi-Jurisdictional Hazard Mitigation Plan, there have been three
(3) reported incidents of severe winter weather.  Table 9 provides a summary of these events
(see Appendix E for a full listing of hazard events).  The probability of severe winter weather
impacting Pender County is possible (see Table 15).
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Table 9.  Pender County Severe Winter Weather, 2004-2009

Location Date Type Property Damage

Countywide 1/26/04 Ice Storm $13.0M

Countywide 4/8/07 Frost/Freeze $0K

Countywide 1/20/09 Heavy Snow $0K

Source: National Oceanic and Atmospheric Administration.

E. SEVERE THUNDERSTORMS AND WINDSTORMS

Thunderstorms are underrated in terms of the damage, injury, and death they can bring.  Warm,
humid conditions encourage thunderstorms as the warm, wet air updrafts into the storm.  As
warm, moisture rich air rises, it forms cumulus nimbus clouds, or thunderstorm clouds, usually
with a flattened top or an anvil shape, reaching to altitudes of over 40,000 feet or more.  If this
air is unstable, the conditions are favorable to cause hail, damaging winds, and tornados.

As a thunderstorm grows, electrical charges build up within the clouds.  Oppositely, charged
particles exist at the ground level.  These forces become so strong that the air’s resistance to
electrical flow is overcome.  The particles from both top and bottom then race towards each
other to complete a circuit.  Charge from the ground then surges upward at nearly one third the
speed of light to produce lightning.

Damage to property from direct or indirect lightning can take the form of an explosion or a burn.
Damage to property has increased over the last 35 years.  This is probably due to increased
population.  The National Weather Service recorded 19,814 incidents of property damage
between 1959 and 1994.  Yearly losses are estimated at $35 million by the National Weather
Service.  This amount is compiled from newspaper reports, but many strikes are not reported.
Lightning causes an average of between 55 to 60 fatalities and 300 injuries each year.  Between
1995 and 2008, there were 648 fatalities in the United States attributed to lightning strikes.  The
National Lightning Safety Institute estimates United States lightning costs and losses between $5
and $6 billion per year.  This information is compiled from insurance reports and other sources
that keep track of weather damages.

Thunderstorm winds also cause widespread damage and death.  Thunderstorm ‘straight line’ wind
occurs when rain-cooled air descends with accompanying precipitation.  According to the
National Weather Service, a severe thunderstorm is a thunderstorm which produces tornados, hail
one (1) inch or more in diameter, or winds greater than 58 mph.  At the very extreme, winds of
160 mph have been recorded.  These winds can smash buildings and uproot and snap trees, and
are often mistaken for tornados.
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‘Downbursts’ can occur during a thunderstorm.  Downbursts are excessive bursts of wind that are
sometimes mistaken for tornadic activity.  These are defined as a surface wind in excess of 125
mph, which are caused by small scale downdrafts from the base of a convective cloud.  A
downburst occurs when rain-cooled air within a convective cloud becomes heavier than its
surroundings.  Since cool air is heavier than warm air, it rushes toward the ground with a
destructive force.  Exactly what triggers the sudden downward rush is still unknown.

Downbursts appear to strike at a central point and blow outward (picture a bucket of water
dashed against grass).  If it hits directly straight, the grass will be flattened in a circular pattern.
If it hits at an angle, the grass will be flattened in a teardrop pattern.

Downbursts can be further classified into two categories:

1. Microburst: Less than 2 1/2 miles wide at the surface, duration less than 5
minutes and winds up to 146 miles per hour.

2. Macroburst: Greater than 2 1/2 miles wide at the surface, duration of 5-30
minutes with winds up to 117 miles per hour.

Hail forms from falling rain in severe thunderstorms.  It is kept aloft by an undraft, and instead
of going down, it goes up which results in the rain freezing.  Drops of super cooled water hit
these pellets of ice and freeze.  This pellet may move up and down several times by the updraft,
thus allowing it to become bigger as water freezes on it.  After it gets to a certain size, gravity
takes over and it falls to the ground.  It falls as ice since it is not in the warm air below a
thunderstorm long enough to melt.  An updraft of 55 + mph is required to turn hail into the size
of a golf ball.  Hailstorms occur more frequently during the late spring and early summer.

Pender County is highly susceptible to thunderstorms/windstorms (and associated lightning and
hail events), suffering 158 significant events from 1967 to 2003, an average of over four (4)
significant events per year.  Very conservatively estimated, these storms have caused almost $2
million in reported property damages County-wide.  Since the adoption of the County’s 2004
Multi-Jurisdictional Hazard Mitigation Plan, there have been 17 thunderstorms/wind events, three
(3) lightning strikes, and 19 hail storms resulting in one (1) death, eleven (11) injuries,
$2,120,000 in property damages, and $75,000 in crop damage County-wide (see Appendix E for
a full listing of hazard events).  The probability of severe thunderstorms/windstorms impacting
Pender County is highly likely (see Table 15).
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F. TORNADOS

Tornados are produced during severe thunderstorms, which are created near the junction
between warm, moist air and cold, dry air.  Tornados derive their energy from the heat
contained in warm, moist air masses.  Tornados do not form during every thunderstorm.  They
occur when the warm, moist air is trapped beneath a stable layer of cold, dry air by an
intervening layer of warm, dry air.  This effect is called an inversion.  If this inversion is
disturbed, the moist air will push through the stable air that is holding it down. This warm air
will then condense as the latent heat it holds is released.  The air will then spiral upwards.  With
the help of different types of winds, this spiral gains speed, producing a tornado.

The path of a tornado is generally less then 0.6 mile wide.  The length of the path can range from
a few hundred yards to dozens of miles.  A tornado rarely lasts longer then 30 minutes.  The
combination of conditions that cause tornados are common across the southern U.S. in early
spring, especially in April and May.  Tornados have been reported lifting and moving objects
weighing more than 300 tons up to 30 feet in the air.  They can also lift homes off their
foundations and move them 300 feet.  They collect an incredible amount of debris, which then
can be projected outward at high velocities. Typically, tornados are accompanied by heavy rain.

The National Weather Service issues a tornado watch for a specific geographic area when
conditions favor tornadic activity.  A tornado warning is issued when a tornado has actually been
sighted or indicated by weather radar.  The intensity, path length, and width of tornados are
rated according to a scale originally developed by T. Theodore Fujita and Allen D. Pearson in
1971.  At the time Fujita derived the scale, little information was available on damage caused
by wind, so the original scale presented little more than educated guesses at wind speed ranges
for specific tiers of damage.  Further research suggested that wind speeds for strong tornados
on the Fujita scale were greatly overestimated, and on February 1, 2007, the Fujita scale was
decommissioned (in the US only) in favor of what scientists believe is a more accurate Enhanced
Fujita Scale.  The EF Scale is thought to improve on the F-scale on many counts – it accounts for
different degrees of damage that occur with different types of structures, both man-made and
natural.  The expanded and refined damage indicators and degrees of damage standardize what
was somewhat ambiguous.  It also is thought to provide a much better estimate for wind speeds,
and sets no upper limit on the wind speeds for the strongest level, EF5.  The Enhanced Fujita
Scale is provided in Table 10.
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Table 10.  Enhanced Fujita Tornado Scale

Category Wind Speed
Equivalent Saffir-
Simpson Scale Potential Damage

EF0 65-85 mph N/A Light Damage: Peels surface off some roofs; some
damage to gutters or siding; branches broken off trees;
shallow-rooted trees pushed over.

EF1 86-110 mph Cat 1/2/3 Moderate Damage: Roofs severely stripped; mobile
homes overturned or badly damaged; loss of exterior
doors; windows and other glass broken.

EF2 111-135 mph Cat 3/4/5 Considerable Damage: Roofs torn off well-constructed
houses; foundations of frame homes shifted; mobile
homes completely destroyed; large trees snapped or
uprooted; light-object missiles generated; cars lifted off
ground.

EF3 136-165 mph Cat 5 Severe Damage: Entire stories of well-constructed
houses destroyed; severe damage to large buildings such
as shopping malls; trains overturned; trees debarked;
heavy cars lifted off the ground and thrown; structures
with weak foundations blown away some distance.

EF4 166-200 mph Cat 5 Devastating Damage: Well-constructed houses and whole
frame houses completely leveled; cars thrown and small
missiles generated.

EF5 >200 mph N/A Explosive Damage: Strong frame houses leveled off
foundations and swept away; automobile-sized missiles
fly through the air in excess of 300 feet; steel reinforced
concrete structures badly damaged; high-rise buildings
have significant structural deformation.

Source: National Oceanic and Atmospheric Administration.

There are three different smaller forms of tornados: dust devils, waterspouts, and landspouts.
Dust devils are small powerful tornados that are commonly seen in the American Southwest.
Waterspouts are funnel clouds similar to tornados that occur over water.  High surface
temperatures and humidity are necessary for their formation.  They are similar to tornados in
that they are part of a cloud system.  The water in the waterspout is from the condensation of
water vapor in the air that is being pulled into the updraft within the cloud.  Waterspouts can
occur in good weather with only small clouds present.  They are usually weak and rarely cause
damage.  Landspouts are similar to waterspouts in that they are not developed in fierce
thunderstorms.  They form from cumulus congestus clouds over water.  The funnel cloud is
usually weak and does not cause much damage.

A total of 23 tornado/waterspout events have been documented by the National Climatic Data
Center in Pender County from 1951 to 2003 resulting in two (2) injuries and over $500,000 in
property damage.  Since the adoption of the County’s 2004 Multi-Jurisdictional Hazard Mitigation
Plan, there have been four (4) tornados resulting in three (3) deaths, 29 injuries and $3,370,000
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in property damages (see Appendix E for a full listing of hazard events).  In conclusion, the
probability of tornados impacting Pender County is likely (see Table 15).

G. HURRICANES AND NOR’EASTERS

Hurricanes are cyclonic storms that originate in tropical ocean waters poleward of about 50
degrees North latitude.  Basically, hurricanes are heat engines, fueled by the release of latent
heat from the condensation of warm water.  Their formation requires a low pressure disturbance,
sufficiently warm sea surface temperature, rotational force from the spinning of the Earth, and
the absence of wind shear in the lowest 50,000 feet of the atmosphere.

Hurricanes that impact North Carolina form in the so-called Atlantic Basin, from the west coast
of Africa westward into the Caribbean Sea and Gulf of Mexico.  Hurricanes in this basin generally
form between June 1 and November 30, with a peak around mid-September.  As a hurricane
develops, barometric pressure at its center falls and winds increase.  Winds at or exceeding 39
mph result in the formation of a tropical storm, which is given a name and closely monitored by
the NOAA National Hurricane Center in Miami, Florida.  When winds are at or exceed 74 mph, the
tropical storm is deemed a hurricane.

Because hurricanes derive their strength from warm ocean waters, they are generally subject to
deterioration once they make landfall.  The forward momentum of a hurricane can vary from just
a few miles per hour to up to 40 mph.  This forward motion, combined with a counterclockwise
surface flow make the right front quadrant of the hurricane the location of the most potentially
damaging winds.

Hurricane intensity is measured using the Saffir-Simpson Scale, ranging from 1 (minimal) to 5
(catastrophic).  The following scale categorizes hurricane intensity linearly based upon maximum
sustained winds, minimum barometric pressure, and storm surge potential.

• Category 1.  Winds of 74 to 95 miles per hour.  Damage primarily to shrubbery,
trees, foliage, and unanchored mobile homes.  No appreciable wind damage to
other structures.  Some damage to poorly constructed signs.  Storm surge possibly
3 to 5 feet above normal.  Low-lying roads inundated, minor pier damage, some
small craft in exposed anchorage torn from moorings.

• Category 2.  Winds of 96 to 110 miles per hour.  Considerable damage to
shrubbery and tree foliage; some trees blown down.  Major damage to exposed
mobile homes.  Extensive damage to poorly constructed signs.  Some damage to
roof materials of buildings; some window and door damage.  No major wind
damage to buildings.  Storm surge possibly 6 to 8 feet above normal.  Coastal
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roads and low-lying escape routes inland cut by rising water 2 to 4 hours before
arrival of hurricane center.  Considerable damage to piers.  Marinas flooded.
Small craft in unprotected anchorages torn from moorings.  Evacuation of some
shoreline residences and low-lying island areas required.

• Category 3.  Winds of 111 to 130 miles per hour.  Foliage torn from trees; large
trees blown down.  Practically all poorly constructed signs blown down.  Some
damage to roofing materials of buildings; some window and door damage.  Some
structural damage to small buildings.  Mobile homes destroyed.  Storm surge
possibly 9 to 12 feet above normal.  Serious flooding at coast and many smaller
structures near coast destroyed; larger structures near coast damaged by
battering waves and floating debris.  Low-lying escape routes inland cut by rising
water 3 to 5 hours before hurricane center arrives.

• Category 4.  Winds of 131 to 155 miles per hour.  Shrubs and trees blown down;
all signs down.  Extensive damage to roofing materials, windows, and doors.
Complete failure of roofs on many small residences.  Complete destruction of
mobile homes.  Storm surge possibly 13 to 18 feet above normal.  Major damage
to lower floors of structures near shore due to flooding and battering by waves
and floating debris.  Low-lying escape routes inland cut by rising water 3 to 5
hours before hurricane center arrives.  Major erosion of beaches.

• Category 5.  Winds greater than 155 miles per hour.  Shrubs and trees blown
down; considerable damage to roofs of buildings; all signs down.  Very severe and
extensive damage to windows and doors.  Complete failure of roofs on many
residences and industrial buildings.  Extensive shattering of glass in windows and
doors.  Some complete building failures.  Small buildings overturned or blown
away.  Complete destruction of mobile homes.  Storm surge possibly greater than
18 feet above normal.  Major damage to lower floors of all structures less than 15
feet above sea level.  Low-lying escape routes inland cut by rising water 3 to 5
hours before hurricane center arrives.

North Carolina has had an extensive hurricane history dating back to colonial times.  During the
nineteenth century, storms occurred in 1837, 1846, 1856, 1879, 1883, and 1899.  During the
1950s, North Carolina was ravaged by several hurricanes, including Hazel, Connie, Diane, and
Ione.   Between 1960 - 1990, there was a decrease in landfalling hurricanes, with the exception
of Hurricane Donna in 1960.  Recent history has included several hurricanes as well, with Hugo
(1989), Emily (1993), Opal (1995), Bertha (1996), Fran (1996), Bonnie (1998), Dennis (1999), and
Floyd (1999) all leaving their mark on North Carolina.  However, these storms had varying impacts
on Pender County (see Table 11).
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Table 11.  Hurricanes Affecting Pender County, 1996-2004

Storm Name Date Deaths Injuries

Damage

Property Crop

Tropical Storm Arthur 6/18/1996 0 0 0 0

Hurricane Bertha 7/12/1996 0 0 7.0M 7.5M

Hurricane Fran 9/5/1996 2 0 180.0M 46.0M

Hurricane Bonnie 8/26/1998 0 0 11.0M 6.1M

Tropical Storm Dennis 8/30/1999 0 0 75K 0

Hurricane Floyd 9/15/1999 0 0 109.0M 4.0M

Hurricane Isabel 9/18/2003 0 0 0 0

Hurricane Charley 8/14/2004 0 3 10.4M 2.5M

Source: National Oceanic and Atmospheric Administration.

Nor’easters share many of the same characteristics of hurricanes, but unlike hurricanes, these
storms are extratropical, deriving their strength from horizontal gradients in temperature.  The
presence of the warm Gulf Stream waters off the eastern seaboard during the winter acts to
dramatically increase surface horizontal temperature gradients within the coastal zone.  During
winter offshore cold periods, these horizontal temperature gradients can result in rapid and
intense destabilization of the atmosphere directly above and shoreward of the Gulf Stream.  This
period of instability often precedes wintertime coastal extratropical cyclone development.

It is the temperature structure of the continental air mass and the position of the temperature
gradient along the Gulf Stream that drives this cyclone development.  As a low pressure deepens,
winds and waves can uninhibitedly increase and cause serious damage to coastal areas as the
storm generally moves to the northeast.  The proximity of North Carolina's coast to the Gulf
Stream makes it particularly prone to nor'easters.

One of the most significant effects of hurricanes/nor’easters in low-lying areas of Pender County
is storm surge.  Storm surge represents the greatest potential for loss of life related to a
hurricane or nor’easter.  Storm surge is simply water that is pushed toward the shore by the force
of the winds swirling around the storm. This advancing surge combines with the normal tides to
create the hurricane storm tide, which can increase the mean water level 15 feet or more.

In addition, wind waves are superimposed on the storm tide. This rise in water level can cause
severe flooding in coastal areas, particularly when the storm tide coincides with the normal high
tides.  The potential damages from storm surge in Pender County are discussed in more detail
in Section 3.H of this plan.
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North Carolina's geographic location on the Atlantic Ocean, and its proximity to the Gulf Stream,
makes it prone to hurricanes/nor’easters.  In fact, North Carolina has experienced the fourth
greatest number of hurricane landfalls of any state in the twentieth century (trailing Florida,
Texas, and Louisiana).  Pender County is located  in the coastal plain of North Carolina.  Based
on the geographic location of the county to the coast, the likelihood of occurrence for
hurricanes/nor’easters is highly likely (see Table 15).  The following provides a brief description
of several hurricanes which have had a significant impact on the County since adoption of the
2004 Pender County Multi-Jurisdictional Hazard Mitigation Plan.

1. Hurricane Ophelia (September 6 to 23, 2005)

Category 1 Hurricane Ophelia, with maximum sustained winds of 85 mph, approached the
Cape Fear region of North Carolina  on September 14th.  The large eyewall (50 miles in diameter)
covered portions of New Hanover, Pender and Brunswick counties with hurricane strength wind
gusts reported at Wrightsville Beach.  Rainfall was heaviest in the eastern portion of Brunswick
County with over 17 inches reported in advance of the hurricane.  Average rainfall over
Brunswick, New Hanover, and Pender counties ranged from 6 to 10 inches.  The storm continued
to track slowly northeast resulting in minor roof
damage and flooding over floodprone areas.  In
Topsail Beach, cosmetic damage was reported to
350 homes.  Flooding closed major thoroughfares,
especially from Shallotte River to Supply.  There
were moderate reports of downed trees and the
utility company reported over 51,000 people
without power at the height of the storm.  Beach
erosion was also a problem.  A longshore current
gouged a 5 foot escarpment along the coast of New
Hanover and Pender counties.  Damage to the area
and the cost for clean up would be $6 million for
Pender and New Hanover counties with $2.3 million
for Brunswick County.

2. Tropical Storm Ernesto (August 24 to September 1, 2006)

Tropical Storm Ernesto, with maximum sustained winds of 70 mph, made landfall on
August 31st during the late evening hours on the eastern coast of Brunswick County.  The strong
tropical storm moved across the coastal plains region during the early morning hours of
September 1st.  Most of the property damage was due to rainfall and freshwater flooding, with
little structural damage from wind.  Rainfall storm totals ranged from 4.5 inches in Columbus
County to nearly 12 inches along the coast of Pender County.  In Pender County, the Northeast

Figure 2. Hurricane Ophelia Storm Track
Source: NOAA.
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Cape Fear River crested at 16.7 feet, almost seven
feet above the flood stage of 10 feet.  This was the
second highest crest on record, exceeded only by
Hurricane Floyd at 22.5 feet.  Flooding on the
Northeast Cape Fear River caused 1,600 people to
evacuate near the Town of Burgaw.  Crop damage was
extensive, particularly in Columbus and Pender
counties.  In Pender County, over 12,000 acres of corn
were destroyed, 13,000 acres of soybeans, 7,000 acres
of cotton, and 760 acres of tobacco were also
damaged.  Along the coast, storm surge was less than
three feet.  Beach erosion was minor to moderate,
with some dune loss mainly at Topsail Island.

3. Retired Names

Some hurricanes are so significant and have such a great impact on an area that the
names are retired.  The name of a hurricane may be retired if the country affected by the storm
makes the request to the World Meteorological Organization (WMO).  When the name is retired
it may not be used again for at least ten years to avoid public confusion with other storms.
Several of the hurricanes that affected Pender County were so destructive that their names were
retired.  The following is a list of those hurricanes: Hazel, Connie, Diane, Ione, Donna, Fran,
Floyd, Isabel, and Charley.

H. STORM SURGE

Storm surges are caused by the wind and pressure forces ‘pushing’ the water into the continental
shelf and onto the coastline.  The storm surge pushes the tide to rise many feet above its normal
level.  The height of these surges can reach over 20 feet.  A surge, aided by the hammering of
the waves, can act like a bulldozer, destroying everything in its path.  They also are responsible
for coastal flooding and erosion.  The storms that generate the large waves of coastal surges can
develop year round, but they typically occur from late fall to early spring.  Hurricanes and other
tropical cyclones also generate storm surges.

Factors controlling storm surges include the following:

• Concave shoreline configurations or narrow bays create resonance within the area
due to winds forcing in water, elevating the surface of the water higher.

Figure 3. Tropical Storm Ernesto Storm Track
Source: National Weather Service.
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Figure 4. Storm Surge Source: Federal Emergency Management Agency.

• Low barometric pressures cause the water surface to rise, thus increase the height
of the storm surge.

• Storms that arrive during peak astronomical tides have higher surge heights and
more flooding.

• Storms with higher wind speeds drive greater amounts of water across the shallow
continental shelf.  This increases the volume and elevation of water pushed up
against the coast.

Storm surges cause flooding by dune overwash, tidal elevation rise in inland bays and harbors,
and backwater flooding through the mouth of coastal rivers.  Storm surge can result in street,
business, and residential flooding.  The waves accompanying a storm event can strike with
enough force to destroy wall systems and undermine foundations, causing collapse.  Erosion of
a dune system by waves and overwash can expose buildings to destructive flooding, foundation
scour, and other damage.

A common way to describe the hazard probability of a storm surge return period has been the
1-percent chance of being equaled or exceeded in any given year, also known as the 100-year
flood.  Pender County has an expected storm surge elevation with a 10-year recurrence interval
of 2+ meters.  Dense development on Pender County’s shorelines increases the number of people
and structures at risk.

Although storm surges typically occur during tropical events, several notable non-tropical storm
surge events have occurred since 1960.  For instance, the Ash Wednesday storm of 1962 affected
over 620 miles of shoreline over 4 high tides. This storm caused $300 million in damages.  The
Halloween Nor’easter of 1991 also caused severe flooding and coastal erosion along the entire
East Coast.
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Parts of Pender County have a chance of being impacted by a storm surge, whether through high
velocity waves, or flooding.  The probability of the County being impacted by storm surge is likely
(see Table 15).  This impact can be seen on the Hurricane Storm Surge Inundation Maps (Slow and
Fast Models) included in the Vulnerability section of this plan (see Appendix A).  According to the
National Climatic Data Center, the County has experienced two storm surge events since 1998
(see Table 12).

Table 12.  Storm Surge Affecting Pender County, 1998-2008

Location Date Type Property Damage

Surf City 2/3/1998 Storm Surge 0K

County 9/25/2008 Storm Surge/Tide 0K

Source: National Oceanic and Atmospheric Administration.

I. COASTAL EROSION

At its most basic, erosion represents the movement of sand and earth from one place to another
as caused by wind and water.  Rain, wind, storms, the tides and local water currents all affect
the rate of erosion.  Coastal erosion can impair free access to beaches and threaten the living
conditions and livelihood of residents.  Natural habitats such as wetlands and lagoon waters are
threatened by encroachment of the sea.

Coastal erosion is defined as a change in the position or horizontal displacement of a shoreline
over time.  This typically is related to hazardous events such as hurricanes, flooding, storm surge,
etc.  Humans can also influence the erosion through dredging, shoreline hardening, and boat
wakes.  Coastal erosion is characterized by either a gradual wearing away of land, beach,
shorelines, dunes, or development of steep scarps along the beach face.

Coastal erosion can occur from a short time episode such as storm waves, storm surge, overwash,
inland flooding, barrier island breach, rip currents, and undertow.  It can also occur from multi-
year impacts and long term climatic changes.  This includes sea level rise, sediment loss,
subsidence, littoral transport losses, changes in sand-grain size distribution, natural inlets, inland
flooding, and rip currents.  Long term affects can also occur from human activity such as shore
protection measures, aquifer depletion, damming of rivers, sand mining, and destabilization of
dunes.

Although coastal erosion is usually not associated with death or injuries, it can cause property
damage. If this occurs, it can take months to years to naturally regenerate the coast.  Coastal
erosion has been included in more than 25 federal disaster declarations in the last 20 years.
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The NC Division of Coastal Management evaluates erosion rates about every five (5) years.
Shoreline erosion maps released in 2003 (which incorporate the results of a 1998 survey) indicate
that about 18% of the shoreline is “severely” eroding, which is defined as areas that are eroding
at a rate greater than 4.5 feet per year.  According to the study, there is an area along Pender
County’s shoreline between Rich Inlet and New Topsail Inlet with erosion rates greater than 4.5
feet per year (see Figure 5).  The likelihood of occurrence for coastal erosion is likely (see
Table 15).

Figure 5.  Pender County Coastal Erosion Rates Source: NC Division of Coastal Management.
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J. RIP CURRENTS

Rip currents can occur along any coastline that features breaking waves.  Scientific investigations
of wave and current interactions along the coast have shown that rip currents are likely present
on most beaches every day as a component of the complex pattern of nearshore circulation.  As
waves travel from deep to shallow water, they eventually break near the shoreline.  As waves
break, they generate currents that flow in both the offshore (away from the coast) and the
alongshore directions.  Currents flowing away from the coast are called rip currents.  Rip current
strength and speed varies.  This variability makes rip currents especially dangerous to uninformed
beachgoers.

The National Weather Service issues a Surf Zone Forecast that includes the rip current risk for
many beaches.  Rip current risk definitions are as follows:

• Low Risk: Wind and/or wave conditions are not expected to support the
development of rip currents.  However, rip currents may occur at any time,
especially in the vicinity of groins, jetties, and piers.  Typically, rip currents that
form during these days are weak and may only pose threats to very weak
swimmers or toddlers.  During low risk days the potential for life threatening rip
currents is at a minimum and rescues by area life guards would be very low if any
at all.

• Moderate Risk: Some or all of the conditions that support stronger rip currents are
becoming factors, thus the magnitude of rip currents will likely increase.  At this
stage, persons entering the surf are urged to exercise caution.  The number of
rescues by area life guards may increase proportionally on moderate risk days.

• High Risk: Wind and/or wave conditions are expected to support the development
of very strong rip currents.  This category implies that rip currents are life
threatening to all people who enter the surf.  There may be a high number of
rescues on high risk days.

The United States Lifesaving Association estimates that the annual number of deaths due to rip
currents on the nation’s beaches exceeds 100.  Rip currents account for over 80% of rescues
performed by surf beach lifeguards.  According to the National Climatic Data Center, rip currents
caused by Tropical Storm Claudette in 1997 resulted in many rescues at Pender County beaches
and at least one injury in Surf City, where an eight year old girl was hospitalized in stable
condition.  The probability of rip currents impacting the Pender County coastline is likely (see
Table 15).
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K. DROUGHT/EXTREME HEAT

Although the National Climatic Data Center only lists two drought events in Pender County; since
1999, Pender County, like the majority of North Carolina cities, towns, and counties has faced
a moderate to severe drought.

Drought has several meanings, but generally, drought reduces the amount of water available for
agriculture, municipalities, industry, commerce, tourism, fire suppression, and wildlife.
Reduction of electrical power generation and water quality deterioration is likely.  Water
shortages in some communities have had dramatic effects on local budgets, revenues, and
citizens.  Near panic situations among some members of the public have caused elected officials
to spend considerable revenue to assist the public.

By January 30, 2001, Pender County was classified on the US Drought Monitor of North Carolina
as “Abnormally Dry.”  As drought continued in North Carolina into the summer of 2002, it led to
a declaration of disaster for agriculture drought.  This situation led to funding becoming available
for many farmers in the form of Small Business Administration low-interest loans.

Drought effects are often severe. Drought can last for extended periods and it affects all citizens,
businesses, and government.  Pender County and its municipalities have the authority to restrict
use of certain water resources.  These restrictions and how they are imposed are found in local
ordinances.

The Drought Monitoring Council was an interagency coordination and information exchange body
created in 1992.  In 2002, the council did a creditable job monitoring and coordinating drought
responses, while increasing public awareness of the council’s function and effectiveness.  In
2003, the General Assembly recognized the Drought Monitoring Council’s leadership and
performance by giving them official statutory status and assigning them the responsibility for
issuing drought advisories.  The council’s name was changed to the Drought Management Advisory
Council (DMAC) to reflect the broader role of the council, which extends beyond monitoring
drought conditions.  The drought advisories provide accurate and consistent information to assist
local governments and other water users in taking appropriate drought response actions in
specific areas of the state that are exhibiting impending or existing drought conditions.

According to the North Carolina Drought Management Advisory Council, there are four categories
of drought.  From least detrimental to worst, the drought categories are moderate, severe,
extreme, and exceptional.  State and federal officials use the different drought categories as a
barometer to assist local governments and other water users in taking appropriate drought
response actions.  For instance, drought officials recommend to water users and local
governments experiencing moderate drought to minimize non-essential water uses.  Non-essential
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uses include those that do not have health or safety impacts such as car washing and cleaning
streets or sidewalks.  However, officials recommend that water users eliminate non-essential
water use when areas are experiencing severe drought, a category that is one step worse than
moderate drought.  Since adoption of the County’s 2004 Multi-Jurisdictional Hazard Mitigation
Plan, the entire state of North Carolina has been under varying degrees of drought condition.
As late as September 2009, Pender County was being impacted by moderate drought conditions
according to the NC Drought Management Advisory Council (see Figure 6).  The likelihood of
occurrence for drought is possible (see Table 15).

L. EARTHQUAKES

Earthquakes are geologic events that involve movement or shaking of the Earth’s crust.
Earthquakes are usually caused by the release of stresses accumulated as a result of the rupture
of rocks along opposing fault planes in the Earth’s outer crust.  These fault planes generally
follow the outlines of the continents.

Earthquakes are measured in terms of their magnitude and intensity.  Magnitude is measured
using the Richter Scale, an open-ended logarithmic scale that describes the energy release of an
earthquake through a measure of shock wave amplitude.  Each unit increase in magnitude on the
Richter Scale corresponds to a ten-fold increase in wave amplitude, or a 244-fold increase in
energy.  Intensity is most commonly measured using the Modified Mercalli Intensity (MMI) Scale.
It is a twelve-level scale based on direct and indirect measurements of seismic effects.  The scale
levels are typically described using roman numerals.  Table 13 provides a summary of the
Modified Mercalli Scale of Earthquake Intensity and its relation to the Richter Scale.

Figure 6.  US Drought Monitor of North Carolina
Source: NC Drought Management Advisory Council
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Table 13.  Modified Mercalli Scale of Earthquake Intensity

Scale Intensity Description of Effects

Maximum
Acceleration

(mm/sec)
Corresponding
Richter Scale

I Instrumental Detected only on seismographs <10

II Feeble Some people feel it <25 <4.2

III Slight Felt by people resting; like a truck
rumbling by

<50

IV Moderate Felt by people walking <100

V Slightly Strong Sleepers awake, church bells ring <250 <4.8

VI Strong Trees sway; suspended objects swing;
objects fall off shelves

<500 <5.4

VII Very Strong Mild alarm; walls crack; plaster falls <1000 <6.1

VIII Destructive Moving cars uncontrollable; masonry
fractures; poorly constructed buildings
damaged

<2500

IX Ruinous Some houses collapse; ground cracks; pipes
break open

<5000 <6.9

X Disastrous Ground cracks profusely; many buildings
destroyed; liquefaction and landslides
widespread

<7500 <7.3

XI Very Disastrous Most buildings and bridges collapse; roads,
railways, pipes and cables destroyed;
general triggering of other hazards

<9800 <8.1

XII Catastrophic Total destruction; trees fall; ground rises
and falls in waves

>9800 >8.1

Source: Local Hazard Mitigation Planning Manual, North Carolina Division of Emergency Management.

Earthquakes are relatively infrequent but not uncommon in North Carolina.  The earliest North
Carolina earthquake on record is that of March 8, 1735, near Bath.  It is likely that this
earthquake was less than intensity V (Slightly strong; sleepers awake).  During the great
earthquake of 1811 (intensity VI), centered in the Mississippi Valley near New Madrid, Missouri,
tremors were felt throughout North Carolina.  The most property damage in North Carolina ever
attributed to an earthquake was caused by the August 31, 1886, Charleston, South Carolina
shock.  The quake left approximately 65 people dead in Charleston and caused chimney
collapses, fallen plaster, and cracked walls in Abbottsburg, Charlotte, Elizabethtown, Henderson,
Hillsborough, Raleigh, Waynesville, and Whiteville.  On February 21, 1916, the Asheville area was
the center for a large intensity VI earthquake, which was felt in Alabama, Georgia, Kentucky,
South Carolina, Tennessee, and Virginia.  Subsequent minor earthquakes have caused damage in
North Carolina in 1926, 1928, 1957, 1959, 1971, 1973, and 1976.
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In North Carolina, earthquake epicenters are generally concentrated in the active Eastern
Tennessee Seismic Zone.  The Eastern Tennessee Seismic Zone is part of a crescent of moderate
seismic activity risk extending from Charleston, South Carolina northwestward into eastern
Tennessee and then curving northeastward into central Virginia.  While there have not been any
earthquakes with a MMI intensity greater than IV since 1928 in this area, it has the potential to
produce an earthquake of significant intensity in the future.

North Carolina’s susceptibility to earthquakes decreases from west to east in relation to the
Eastern Tennessee Seismic Zone.  Generally, there are three different zones of seismic risk in
North Carolina.  The eastern portion of the State faces minimal effects from seismic activity.
Locations in the middle and southeastern areas of the State face a moderate hazard from seismic
activity, while the area from Mecklenburg County west through the  Blue Ridge faces the greatest
risk from seismic activity.  These different levels of risk correspond to proximity to areas with
historical seismic activity and changes in topography.  Pender County is located in the portion
of North Carolina that is less susceptible to the effects of earthquakes, therefore, the likelihood
of occurrence is unlikely (see Table 15).

M. TSUNAMIS

A tsunami is a series of waves in a large body of water generated by a disturbance that vertically
displaces large amounts of water.  Tsunamis are typically caused by earthquakes but can also
occur as a result of landslides, volcanic eruptions, explosions, and the impact of cosmic bodies
such as meteorites.

Tsunamis have very long wavelengths and periods and can have an average speed of 450 miles
per hour.  They can travel unnoticed in deep ocean waters, sometimes with a wave height of only
twelve inches.  However, when the waves reach shallower water, the wave speed slows and the
wave height increases significantly.  Some tsunamis can reach 100 feet in height and can cause
devastation to a coastline.

An indication of an approaching tsunami would be rapid change in water levels on the coastline.
The successive crests and troughs can occur from five to ninety minutes apart.  Typically the first
wave is not the biggest one; therefore, it is not safe to return to the area until authorities deem
it safe to return.  Areas less than fifty feet above sea level and one mile inland would be at
greatest risk for the impact of a tsunami.

There are two types of bulletins to inform an area of the possibility of a tsunami.  A Tsunami
Watch Bulletin is released following an earthquake of a 6.75 or greater and a Tsunami Warning
Bulletin is released when information from a tidal station indicates that the characteristics of the
sea match those of a destructive tsunami.  Unfortunately 75% of all warnings since 1948 have
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been false alarms.  At the time the 2004 Pender County Multi-Jurisdictional Hazard Mitigation
Plan was adopted, a Tsunami Warning System was not available on the East Coast of the United
States.  However, due to the devastation of
the Tsunami in South East Asia in December,
2004, NOAA has taken steps to expand the US
Tsunami Detection and Warning System.  In
April, 2006, NOAA finished installation of five
(5) Deep-Ocean Assessment and Reporting of
Tsunami (DART) buoy stations off the East and
Gulf Coasts of the US and in the Caribbean sea
that can relay wave information (see Figure 6
below).  In the remote chance that a tsunami
were to be detected heading toward the East
Coast, alerts would be sent out over the
National Weather Service radio network that
is used to warn of tornadoes, hurricanes, and
other weather hazards.

The only tsunami ever reported on the east coast was in 1929.  The tsunami resulted from an
earthquake in the Grand Banks of Newfoundland.  The quake was felt as far away as Charleston,
South Carolina.  This tsunami caused considerable property damage and loss of life.

Tsunamis can devastate coastlines, destroy property, and cause an extensive loss of life.  It is
very hard to detect a tsunami because of its small wave height as it travels through deep water.
They are also difficult to predict because of the difficulty in predicting earthquakes.

In the United States, the areas that are most likely to experience a tsunami are on the West
Coast.  Alaska, Hawaii, Washington, Oregon, and California have received the majority of the
tsunamis.  Tsunamis are rare on the East Coast.  However, there is a fault line in the Atlantic
Ocean off the coast of the United States, and cracks have recently been discovered on the
continental shelf off the coast of North Carolina and Virginia.  According to NCEM, these cracks
suggest instability in the continental shelf.  If the sea floor falls, it could result in a tsunami along
the coast.  However, the probability of a tsunami occurring in Pender County is unlikely (see
Table 15).

Figure 6.  DART Locations
Source: National Oceanic and Atmospheric Administration.
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N. RANKING OF NATURAL HAZARD POTENTIAL

The hazards outlined within the preceding sections have been ranked below based on a score
derived from several factors.  Each hazard was ranked based on frequency, number of injuries
caused, number of resulting deaths, and dollar amount of property damage losses since 1951.
These factors have been ranked on a scale of 1 (High) to 12 (Low).  The table is organized to
display the ranking of each hazard with respect to a given factor.  As evidenced by the table, the
hazards have been listed in order by total hazard potential.  Refer to Appendix E for a listing of
natural hazard events by year.

Table 14.  Pender County Ranking of Hazard Potential

Hazard
Ranking by
Frequency

Ranking by
Injuries

Ranking by
Deaths

Ranking by Property
Damage Loss

Total All
Factors

Tornados 2 1 2 4 9

Severe Winter Storms 4 3 1 2 10

Severe Thunderstorms and
Windstorms

1 2 4 3 10

Hurricanes 3 4 3 1 11

Flooding 2 5* 5* 5 17

Wildfire 5* 5* 5* 6* 21

Storm Surge 5* 5* 5* 6* 21

Drought/Extreme Heat 5* 5* 5* 6* 21

Rip Currents 6* 5* 5* 6* 22

Earthquakes 7* 6* 6* 7* 26

Tsunamis 7* 6* 6* 7* 26

Coastal Erosion 7* 6* 6* 7* 26

*Indicates a tie score.
Source: National Oceanic and Atmospheric Administration.

O. HAZARD DAMAGE AND LIKELIHOOD OF OCCURRENCE SUMMARY

The following table provides an estimate of damage potential and likelihood of occurrence based
on the preceding sections.  All factors were taken into account when filling out this table
including a ranking completed by the Mitigation Advisory Committee, data documenting historical
occurrences, and instances of storms impacting the region since the last Hazard Mitigation Plan
Update in 2004.
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Table 15.  Pender County Hazard Impact

Type of Hazard &
Associated Elements

Likelihood of Occurrence1

(Highly Likely, Likely,
Possible, Unlikely)

Impact Rating2 (Intensity
Scales or Relative Terms)

Potential Impact3

(Catastrophic, Critical,
Limited, Negligible)

Wildfire Likely Moderate Limited

Flooding Likely Severe Critical

Severe Winter Storms Possible Severe Limited

Severe Thunderstorms/
Windstorms

Highly Likely Severe Critical

Tornados Likely Severe Critical

Hurricanes Highly Likely Severe Catastrophic

Storm Surge Likely Moderate Negligible

Coastal Erosion Likely Moderate Negligible

Rip Currents Likely Moderate Negligible

Drought/Extreme Heat Possible Moderate Limited

Earthquakes Unlikely Moderate Critical

Tsunami Unlikely Moderate Limited

NOTES:

1 Likelihood of occurrence was based on a 2010 ranking by the MAC using the following chart:

Likelihood Frequency of Occurrence

Highly Likely Near 100% probability in the next year.

Likely Between 10 and 100% probability in the next year, or at least one chance in the
next 10 years.

Possible Between 1 and 10% probability in the next year, or at least one chance in the
next 100 years.

Unlikely Less than 1% probability in the next year, or less than one chance in the next 100
years.

2 The hazard’s intensity was estimated using historic data and various standardized scales as outlined in Table 14
Ranking of Hazard Potential.  This table provides a composite score of hazard impact and potential based on four
factors including: frequency, number of injuries, number of deaths, and total property damage losses.  The
classification listed in the table above is based on the following:

Severe:  Hazard potential ranking of 0 to 20
Moderate:  Hazard potential ranking of 21 or greater
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3 The potential impact was based on a 2010 ranking by the MAC, in which they were asked to consider the magnitude
of the event, how large an area within the community is affected, and the amount of human activity in that area,
using the following chart as a tool:

Level Area Affected Impact

Catastrophic More than 50% • Multiple deaths
• Complete shutdown of facilities for 30 days or more
• More than 50 percent of property is severely damaged

Critical 25 to 50% • Multiple severe injuries
• Shutdown of critical facilities for 1-2 weeks
• More than 25 percent of property is severely damaged

Limited 10 to 25% • Some injuries
• Shutdown of some critical facilities 24 hours to one week
• More than 10 percent of property is severely damaged

Negligible Less than 10% • Minor injuries
• Minimal quality-of-life impact
• Shutdown of some critical facilities and services for 24 hours or less
• Less than 10 percent of property is severely damaged

N/A Hazard has no discernable impact on the built environment

NOTE: See Appendix F for a complete ranking of hazards by the MAC.
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SECTION 4.  COMMUNITY CAPABILITY ASSESSMENT

A. LEGAL CAPABILITY REVIEW

Asa general rule, local governments have only that legal authority which is granted to them by

their home state.   This principle, that all power is vested in the State and can only be exercised

to the extent it is delegated, is known as "Dillon's Rule," and applies to all  North Carolina's

political subdivisions.  Enabling legislation in North Carolina grants a wide array of powers to its

cities, towns, and counties.

Local regulations which are enacted within the bounds of the state's enabling authority do not

automatically meet with judicial acceptance.   Any restrictions which local governments impose

on land use or building practices must follow the procedural requirements of the Fourteenth

Amendment, or risk invalidation.

Theseand other constitutional mandates apply to federal and state governments, and all their

political subdivisions.  Any mitigation measures that are undertaken by the local government in

its regulatory capacity must be worded and enforced carefully within the parameters established

by the state and federal Constitutions, even when suchmeasuresare authorized by the General

Statutes of North Carolina, and even when suchmeasuresare enacted in order to protect public

health and safety by protecting the community from the impacts of natural hazards.

Within the limits of Dillon's Rule and the federal and state constitutio ns, local governments in

North Carolina have a wide latitude within which to institute mitigation programs, policies, and

actions.   All local government powers fall into one of four basic groups (although some

governmental activities may be classified as more than one type of power): regulation,

acquisition, taxation, and spending.  Hazard mitigation measures can be carried our under each

of the four types of powers.  Following are a list of these powers and how they may be useful

tools for hazard mitigation:

1. Regulation € General Police Power/Authority

Local governments in North Carolina have been granted broad regulatory powers in their

jurisdictions.   North Carolina General Statutes bestow the general police power on local

governments, allowing them to enact and enforce ordinances which 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).  Since hazard

mitigation can be included under the police power (as protection of public health, safety, and

welfare ), towns, cities, and counties may include requirements for hazard mitigation in local

ordinances.  Local governments may also use their ordinance-making power to abate "nuisances,"

April 21, 2010 Page 4-1 Section 4. Capability Assessment



Pender County Multi-Jurisdictional Hazard Mitigation Plan

which could include, by local definition, any activity or condition  making people or property

more vulnerable to any hazard.

2. Regulation € Building Codes and Building Inspections

Many structural mitigation measures involve constructing and retrofitting homes,

businesses,and other structures according to standards designed to make the buildings more

resilient to the impacts of natural hazards.  Many of these standards are imposed through the

building code.  North Carolina has a state compulsory building code which applies throughout the

state (N.C.G.S. 143-138).  However, municipalities and counties may adopt codes for the

respective areas if approved by the state asproviding "adequate minimum standards." However,

local regulations cannot be less restrictive than the state code.

Local governments in North Carolina are alsoempowered to carry out building inspection.

N.C.G.S.Ch. 160A, Art. 19, Part 5; and Ch. 153A, Art. 18, Part 4 empower cities and counties to

create an inspection department, and enumerates its duties and responsibilities, which include

enforcing state and local laws relating to the construction of buildings; installation of plumbing,

electrical, heating systems, etc.; building maintenance; and other matters.

3. Regulation € Land Use

Regulatory powers granted by the state to local governments are the most basic manner

in which a local government can control the use of land within its jurisdiction.   Through various

land useregulatory powers, a local government can control the amount, timing, density, quality,

and location of new development; all these characteristics of growth can determine the level of

vulnerability of the community in the event of a natural hazard.  Land use regulatory powers

include the power to engage in planning, enact and enforce zoning ordinances, floodplain

ordinances, and subdivision controls.

a. Zoning

For the purpose of promoting health, safety, morals, or the general welfare, a

county or amunicipality mayadopt zoninganddevelopment regulation ordinances.  These

ordinances may be adopted as part of a unified development ordinance or as a separate

ordinance.   A zoning ordinance may regulate and restrict the height, number of stories

and size of buildings and other structures, the percentage of lots that may be occupied,

the size of yards, courts and other open spaces, the density of population, and the

location and useof buildings, structures, and land for trade, industry, residence, or other

purposes.  The ordinance may provide density credits or severable development rights for

April 21, 2010 Page 4-2 Section 4. Capability Assessment



Pender County Multi-Jurisdictional Hazard Mitigation Plan

dedicated rights-of-way pursuant to NC GS 153A-340 for counties or 160A-381 for

municipalities.

b. Floodway Regulations

The North Carolina General Statutes declare that the channel and a portion of the

floodplain of all the state's streams will be designated as a floodway, either by the local

government or by the state.   The legislatively declared purpose of designating these areas

as a floodway is to help control and minimize the extent of floods by preventing

obstruction s which inhibit water flow and increase flood height and damage and other

losses(both public and private) in flood hazard areas, and to promote the public health,

safety, and welfare of citizens of North Carolina in flood hazard areas.

To carry out this purpose, local governments are empowered to grant permits for

the use of the floodways, including the placement of any artificial obstruction in the

floodway.   No permit is required for certain uses, including agricultural, wildlife and

related uses; ground level uses such as parking areas, rotary aircraft ports; lawns,

gardens, golf courses, tennis courts, parks, open space, and similar private and public

recreational uses.  Existing artificial obstructions in the floodway may not be enlarged or

replaced without a permit; local governments are empowered to acquire existing

obstructions by purchase, exchange, or condemnation if necessary to avoid flood

damages.

The procedures that are laid out for issuingpermits for floodway use require the

local government to consider the dangerouseffects a proposed artificial obstruction may

create by causingwater to be backed up or diverted; or the danger that the obstruction

will be swept downstream to the injury of others; and by the injury or damage that may

occur at the site of the obstruction itself.   Local governments are to take into account

anticipated development in the foreseeable future which may be adversely affected by

the obstruction, as well as existing development.

c. NFIP and Community Rating System

The National Flood Insurance Program€s(NFIP)Community Rating System (CRS)

was implemented in 1990 as a program for recognizing and encouraging community

floodplain managementactivities that exceed the minimum NFIPstandards.  The National

Flood Insurance Reform Act of 1994 codified the Community Rating Systemin the NFIP.

Under the CRS,flood insurance premium rates are adjusted to reflect the reduced flood

risk resulting from community activities that meet the three goalsof the CRS:(1) reduce
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flood losses; (2) facilitate accurate insurance rating; and (3) promote the awareness of

flood insurance.

There are now nearly 900 communities receiving flood insurance premium

discounts based on their implementation of local mitigation, outreach, and educational

activities that go well beyond minimum NFIPrequirements. These communities include

the Town of Topsail Beach, NC.  While premium discounts are one of the benefits of

participation in CRS, it is more important that these communities are carrying out

activities that save lives and reduce property  damage.  These nearly 900 communities

represent a significant portion of the nation's flood risk asevidenced by the fact that over

66%of the NFIP'spolicy base is located in these communities.  Communities receiving

premium discounts through the CRScover a full range of sizes from small to large, and

a broad mixture of flood risks including coastal and riverine.

Eachcommunity that participates in the National Flood InsuranceProgram(NFIP)

must adopt a flood damageprevention ordinance.   In general, this ordinance requires the

following provisions in all areas of special flood hazard (100-year floodplain) identified

by the Federal Emergency Management Agency in its Flood Insurance Rate Map (FIRM):

• All new construction and substantial improvements shall be anchored to

prevent flotation, collapse, or lateral movement of the structure;

• All new construction and substantial improvements shall be constructed

with materials and utility equipment resistant to flood damages;

• All new construction or substantial improvements shall be constructed by

methods and practices that minimize flood damages;

• Electrical, heating, ventilation, plumbing, air conditioning equipment, and

other service facilities shall be designed and/or located so as to prevent

water from entering or accumulating within the components during

conditions of flooding;

• All new and replacement water supply systems shall be designed to

minimize or eliminate infiltration of flood waters into the system;

• New and replacement sanitary sewage systems shall be designed to

minimize or eliminat e infiltration of flood waters into the systems and

discharges from the systems into flood waters;
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• On-site waste disposal systemsshall be located and constructed to avoid

impairment to them or contamination from them during flooding; and,

• Any alteration, repair, reconstruction, or improvements to a structure

which is in compliance with the provisionsof this ordinance, shall meet the

requirements of "new construction" as contained in this ordinance.

In areas designated as floodways, no encroachments, including fill, new

construction, substantial improvements, and other developments shall be permitted

unlessit hasbeen demonstrated through hydrologic and hydraulic analysesperformed in

accordance with standard engineering practice that the proposed encroachment would

not result in any increase in the flood levels during the occurrence of the base flood.

Implementation responsibility is typically through the Town/County Planning

Department as a condition of a zoning permit.

d. Planning

In order to exercise the regulatory powersconferred by the GeneralStatutes, local

governments in North Carolina are required to create or designate a planning agency.

The planning agency may perform a number of duties, including: make studies of the

area; determine objectives; prepare and adopt plans for achieving those objectives;

develop and recommend policies, ordinances, and administrati ve means to implement

plans; and perform other related duties.   The importance of the planning powers of local

governments is emphasizedin N.C.G.S.153A-340,which requires that zoning regulations

be made in accordance with a comprehensive plan.  While the ordinance itself may

provide evidence that zoning is being conducted "in accordance with a plan," the

existence of a separate planning document ensures that the government is developing

regulations and ordinances that are consistent with the overall goals of the community.

e. Coastal Area Management Act (CAMA) Plans

In 1972, Congress enacted the Coastal Zone Management Act (CZMA) to protect

the coastal environment from growing demandsassociatedwith residential, recreational,

commercial, and industrial uses (e.g., State and Federal offshore oil and gas

development).  Through the CZMA, states are encouraged to develop coastal zone

management programs (CZMPs)to allow economic growth that is compatible with the

protection of natural resources, the reduction of coastal hazards, the improvement of

water quality, and sensible coastal development. The CZMA provides financial and
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technical incentives for coastal states to manage their coastal zones in a manner

consistent with CZMA standards and goals.

The nation€s coastal and ocean resources are under increasing pressure from

population growth and development.  Coastal areas host over 50% of the total U.S.

population within only 17%of the nation€s land area. Between 1994 and 2015, coastal

population is projected to increase by 28 million people. This movement to the coast has

presented difficult challenges for coastal resource managers.

The Coastal Zone ManagementProgram(CZMP)is authorized by the Coastal Zone

ManagementAct of 1972 and administered at the federal level by the Coastal Programs

Division (CPD)within the National Oceanic and Atmospheric Administration's (NOAA€s)

Office of OceanandCoastalResourceManagement(OCRM).  The CZMP's leaves day-to-day

management decisions at the state level in the 34 states and territories with federally

approved coastal management programs. Currently, 95,376 national shoreline miles

(99.9%) are managed by the Program.

In 1974, the state of North Carolina adopted the Coastal Area Management Act

(CAMA)in compliance with the CZMA.  CAMA established a cooperative program of coastal

area management between local and State governments.

f. Subdivision Regulations

A county or a municipality may by ordinance regulate the subdivision of land

within its territorial jurisdiction.   In addition to final plat approval, the ordinance may

include provisions for review and approval of sketch plans and preliminary plats.   The

ordinance may provide for different review procedures for  differing classes of

subdivisions.  The ordinance may be adopted as part of a unified development ordinance

or asa separate subdivision ordinance.   Decisions on approval or denial of preliminary or

final plats may be made only on the basis of standards explicitly set forth in the

subdivision or unified development ordinance.   Whenever the ordinance includes criteria

for decisionsthat require application of judgement, those criteria must provide adequate

guiding standards for the enti t y charged with plat approval.   This authority is provided

under NC GS 153-330 for counties and NC GS 160A-371 for municipalities.

g. Stormwater Rules

Pender County is located in the Cape Fear River Basin. Basinwide water quality

planning is a non-regulatory watershed-based approach to restoring and protecting the

quality of North Carolina€ssurface waters.   The NC Division of Water Quality (DWQ)
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prepares and updates basinwide water quality plans at five-year intervals.   While DWQ

prepares the basinwide plans, their implementation and the protection of water quality

requires the coordinated efforts of many agencies, local governments, and stakeholders.

Recommendations contained in the applicable basinwide plans were reviewed and

considered in the development of this plan.

Eachriver basin is divided into subbasinsor smaller watersheds (a watershed is a

geographic area draining to a common water body).   The basinwide plans describe water

quality and make recommendations for actions to improve or protect water quality on a

subbasinbasis.  A Water Quality Classes and Subbasins Map, which portrays the boundaries

of the subbabins, is available at the Pender County Planning and Development

Department.

The North Carolina Environmental Commission has designated certain waters

within North Carolina as Outstanding Resource Waters (ORW).  This designation is

intended to protect unique and special waters having excellent water quality and being

of exceptional state or national ecological or recreational significance.   Two areas of

Pender County are designated: (1) Black River and (2) South River.

The CapeFear River Basinhasbuffer protection and stormwater rules which were

adopted in October, 2005.  These rules directly affect stormwater runoff and water

quality.

4. Acquisition

The power of acquisition can be a useful tool for pursuing mitigation goals.  Local

governments may find the most effective method for completely "hazard-proofing" a particular

piece of property or area is to acquire the property (either in fee or a lesser interest, suchasan

easement), thus removing the property from the private market and eliminating or reducing the

possibility of inappropriate development occurring.   North Carolina legislation empowers cities,

towns, and counties to acquire property for public purpose by gift, grant, devise, bequest,

exchange, purchase, lease, or eminent domain.

5. Taxation

Taxation is yet another power granted to local governments by North Carolina law which

can be used as a hazard mitigation tool.  The power of taxation extends beyond merely the

collection of revenue.  Many communities set preferential tax rates for areas which are

unsuitable for development (e.g., agricultural land, wetlands) and can be used to discourage

development in hazardous areas.
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Local units of government also have the authority to levy special assessmentson property

owners for all  or part of the costs of acquiring, constructing, reconstructing, extending, or

otherwise building or improving beach erosion control or flood and hurricane protection works

within a designated area.  This can serve to increase the cost of building in such areas, thereby

discouraging development.

Becausethe usualmethods of apportionment  seem mechanical and arbitrary, and because

the tax burden on a particular piece of property is often quite large, the major constraint in

usingspecial assessmentsis political.   Special assessments seem to offer little in terms of control

over land use in developing areas.  They can, however, be used to finance the provision of

servicesa city deemsnecessarywithin its boundaries.  In addition, they are useful in distributing

to the new property owners the costs of the infrastructure required by new development.

6. Spending

The fourth major power that has been delegated from the North Carolina State General

Assemblyto local governments is the power to make expenditures in the public interest.   Hazard

mitigation principles should be made a routine part of all spending decisions made by the local

government, including annual budgets and Capital Improvement Plans.

A capital program is usually a timetable by which a city indicates the timing and level of
municipal services it  intends to provide over a specified duration.  Capital programming, by
itself, can be used as a growth management technique, with a view to hazard mitigation.  By
tentatively committing itself to a timetable for the provision of capital to extend municipal
services, a community can control its growth to some extent especially where the surrounding
area is such that the provision of on-site sewage disposal and water supply are unusually
expensive.

In addition to formulating a timetable for the provision of services, a local community can
regulate the extension of and access to municipal services.

A capital improvement program (CIP) that is coordinated with extension and access
policies can provide a significant degree of control over the location and timing of growth.   These
tools can also influence the cost of growth.   If the CIP is effective in directing growth away from
environmentally sensitive or high hazard areas, for example, it can reduce environmental costs.

7. Conclusion

The purpose of this legal capability analysis is to establish the authority the County has
to engage in hazard mitigation activity.   However, according to the NCEM€s Mitigation Planning
Manual, any mitigation measure undertaken by the local government in its regulatory capacity

April 21, 2010 Page 4-8 Section 4. Capability Assessment




	Cover(23).pdf
	Contents(21).pdf
	Section 1 Introduction(6).pdf
	Section 2 Community Profiles.pdf
	Section 3 Hazard Identification(2).pdf

