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Executive Summary 
 
This executive summary to Wake County’s 2010 Hazard Mitigation Plan Update answers five 
questions:   
       
A.  What is a hazard mitigation plan?  
    
B.  Why is an updated plan needed? 
 
C.  How was the updated plan developed?   
 
D.  What are the plan’s conclusions? 
 
E.  What is recommended? 
 
People wanting more information or wishing to comment on the plan, may telephone the Wake 
County Environmental Services Department at (919) 856-2641 or visit the WEB: 
http://www.wakegov.com/environment/default.htm. 
 
A. What is a Hazard Mitigation Plan? 
In 2004 local governments across the nation adopted hazard mitigation plans in response to 
new Federal and State requirements.  
 
The main idea of the plans was communities should plan what they will do to minimize impacts 
of future natural hazards like floods, tornadoes, ice storms, droughts, and so on.     
 
Communities had great discretion in the number and types of actions they proposed in their 
2004 plans.  They could propose education, land use planning, infrastructure projects, or other 
actions to reduce impacts of future hazards.  
 
For example, to minimize flood hazards communities could publicize the location of flood-prone 
areas, teach flood-proofing practices, regulate floodplain development, limit stormwater-runoff, 
inspect and maintain dams, or take other actions.      
 
In sum, a hazard mitigation plan contains technical analyses about the levels of risk posed by 
different types of hazards and contains a community’s proposals for addressing such risks.   
 
B. Why is an Updated Plan Needed? 
According to Federal and State requirements, local governments should update their plans 
every five years, so it is time for Wake County to update its 2004 plan. This 2010 plan update is 
a single-jurisdiction plan, representing Wake County Government, not municipal governments.  
This represents no change from the 2004 plan. Maps Nine and Ten in the plan’s pocket show 
the study area.    
 
Without an updated, State and Federally-approved plan, the County is deemed ineligible for at 
least six assistance programs that help communities reduce risks or recover from natural 
disasters.      
 
• Hazard Mitigation Grant Program 
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• Pre-disaster Mitigation Program 
• Public Assistance Program 
• Flood Mitigation Assistance Program 
• Repetitive Flood Claims Program 
• Severe Repetitive Loss Program 
 
Because the County intends to safeguard its population and maintain eligibility for federal and 
state grants, it has initiated the plan update.   
 
C. How Was the Updated Plan Developed? 
Below is a summary of public input and technical analyses for the plan. 
 
Public Input 
Recommendations and related information in the updated plan came from a variety of citizen-
based planning forums, which concluded during the following years.  
 
• Watershed Management Plan – 2003 
• Previous Hazard Mitigation Plan – 2004    
• Open Space Plan – 2003 and 2006 (photo)  
• Unified Development Ordinance Committee -- 2006 
• Stormwater Task Force -- 2007 
• Environmental Services Committee -- 2009  
• Hazard Mitigation Planning Team -- 2009 
• Planning Board -- 2009 
• County Commissioners Public Hearing -- 2010 
 
The time-span of these forums allowed the County to gather input during and after the last 
hazard mitigation plan’s development, which was from 2002 through 2004.       
 
The first five processes bulleted above were extensive, inviting public input for a year and a half 
to two years and more during each process.  Input came from diverse interests at regularly 
scheduled meetings, which were publicized via the news media, the WEB, written 
correspondence, and word of mouth.   
 
Citizens considered relevant science and discussed a range of community-planning issues, 
including issues critical or related to hazard mitigation.  Examples include: floodplain 
management, stormwater control, water conservation, open space and tree preservation, 
environmental design, and environmental education. 
 
The last four types of community processes, bulleted above, occurred during 2008 to 2010 and 
provided review for the overall hazard mitigation plan, as follows.   
 
The Environmental Services Committee (a County sponsored, citizen committee of twenty 
seven who invites participation from all municipalities, universities, civic groups, and other 
interests) enabled input early in the plan update (June 2008) and near its conclusion (January 
2009.)  
 
The Hazard Mitigation Planning Team members were technical experts from County Emergency 
Management, Environmental Services, Planning, Community Services, General Services and 
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Finance, and the municipalities of Apex, Garner, and Fuquay-Varina.  They provided input on 
the plan update from start to finish. 
 
The Planning Board provided input in two ways: first as key part of the Unified Development 
Ordinance Committee listed above and later during its consideration of the plan on April 1 and 
May 6, 2009.   
 
Last, the County Commissioners held a hearing to seek final public input on the plan before its 
adoption.  
 
The above processes ensured public input from many interests and from varied geographic 
areas of the County, during, and at the end of the hazard mitigation plan’s update.   
 
Technical Analyses  
Data and analyses are in the plan’s Appendices A, B, and C and pertain to twelve natural 
hazards that the Federal Emergency Management Agency (FEMA) recommended be included 
in the plan.  See hazards under part D, below.   
 
In brief, the analyses answered critical questions about the twelve types of hazards, such as: 
 
• What type hazards occurred in the past or are likely to occur in the future? 
• What was each type of hazard’s frequency of occurrence? 
• What size area or population was impacted by each type hazard?  
• What is the potential impact of each type of hazard? (Casualties, property damage, etc.) 
• What actions does the County now take that minimizes impacts? 
• What actions should the County take be more effective?  
 
Based on answers to those and related questions, the plan offers conclusions about (1) the 
level of risks each type of hazard poses for the County, (2) where the County should target 
resources, and (3) what specific actions should be taken. 
 
D.  What Are the Plan’s Conclusions? 
The plan offers conclusions in Chapter II.  Main points about the level of risks posed by each 
type of hazard and where the County should focus resources are as follows: 
 
Hazards Posing Moderate to High Risks 
• Floods 
• High winds (hurricanes, tornadoes, and other severe storms) 
• Droughts and heat waves 
• Winter storms and freezes       
• Wildfires       
 
Hazards Posing No or Low Risks 
• Coastal erosion (NA) 
• Tsunamis (NA) 
• Volcanoes (NA) 
• Earthquakes  
• Landslides and sink holes 
• Dam and levee failures 
• Riverine erosion 
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Where the County Should Focus Resources 
• The County should focus on moderate to high risk hazards. 
• Floods, high winds, and droughts/heat waves offer the best opportunities since the County 

already has budgeted programs or projects that address these or related issues.      
• Winter storms and freezes are mitigated less by the County and more by the state, power   

companies, and municipalities with salting and snow/ice removal equipment and labor. 
• Wildfires are mitigated mostly by the State Division of Forest Resources in cooperation with 

counties.   
 
E.  What Actions Does the Plan Recommend? 
Recommended actions are in Chapter II of the plan, in Table II-1, and are grouped according to 
FEMA recommended categories: preventative, property protection, natural resource protection, 
emergency services, structural projects, and public information activities. 
 
The actions are grouped differently below so one can readily see what the County has done in 
the past to help mitigate impacts of natural hazards, what it is doing now and expects to 
continue doing, and what new it plans to do during the plan’s five-year horizon, 20010 to 2015.    
 
The order of the actions does not imply any particular priority.  Beside each action (enclosed in 
parenthesis) are the types of hazards each action helps mitigate.   
 

Action Plan Summary 
 
What the County Has Done in the Past 
• Prohibit development in the floodway or floodway fringe (floods) 
• Use new future conditions flood maps when available (floods) 
• Initiate hydrologic and hydraulic modeling (floods, droughts, and riverine erosion) 
• Apply 100 foot buffers on perennial streams in watersupply watersheds and study possibility 

of increasing buffers on other watercourses and drainageways  (floods) 
• Apply 100-foot buffers in Lower Swift Creek and study it for Little River Watershed (floods) 
• Implement post-construction stormwater regulations (floods, droughts, and riverine erosion) 
• Create regulations to encourage low-impact design (floods, droughts, riverine erosion, high 

winds) 
• Consider regulations to restrict clear-cutting to control erosion on construction sites (floods,   

droughts, and riverine erosion) 
• Study whether to create a conservation or open space subdivision ordinance (floods, 

droughts, riverine erosion, and high winds) 
• Study whether to use stricter impervious standards (floods, droughts and riverine erosion) 
• Update the erosion control design manual (floods, droughts, and riverine erosion) 
• Develop business continuity plan that incorporates all disaster related plans and procedures 

(all hazards) 
• Partner with Raleigh to use the Communicator application which uses GIS technology to 

develop automated call lists to warn vulnerable populations and others of impending flood 
events (floods) 

 
What the County is Doing Now and Expects to Continue    
These initiatives are subject to change through the County’s annual budget process.  For now, 
these current initiatives are, at this point in time, anticipated to continue.   
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• Initiate the National Pollutant Discharge Elimination (NPDES), Phase II Program to control 
stormwater (floods, droughts, and riverine erosion) 

• Collaborate with municipalities on County providing selected NPDES services (floods, 
droughts, and riverine erosion)   

• Employ a variety of best management practices through the stormwater program (floods, 
droughts, riverine erosion) 

• Consider a Countywide stormwater call center (floods) 
• Pursue a risk-based approach to the stormwater system maintenance (floods) 
• Develop common education materials and programs to inform the public on stormwater 

issues (floods, droughts, and riverine erosion) 
• Use Federal and State grants to address structures in the floodplains (floods) 
• Inspect and maintain Crabtree Creek Flood Control Structures (floods) 
• Provide technical assistance to property owners subject to structural flooding (floods) 
• Provide flood zone information through e-mails or telephone requests (floods) 
• Maintain a website that addresses citizen questions on flood hazards and related topics 

(floods) 
• Maintain flood elevation certificates and make copies available to public (floods) 
• Continue to update flood hazard maps (floods) 
• Continue to use the State of North Carolina Residential Property Disclosure Statement that 

advises whether property is in a federally designated floodplain (floods) 
• Continue to make flood protection education materials available through library branches 

(floods) 
• Maintain open space acquisition program (floods and droughts) 
• Partner with others to identify and acquire 30,000 acres of open space (floods and droughts) 
• Maintain cluster and open space subdivision regulations (floods, droughts, riverine erosion, 

and high winds) 
• Ensure sensitive site-design through review of plans, conferences with customers, and site 

inspections (floods, droughts, and riverine erosion) 
• Continue stream monitoring program (floods, droughts, and riverine erosion) 
• Develop environmental monitoring program and collaborate with United States Geological 

Survey and Upper Neuse Basin Association (floods, droughts, and riverine erosion) 
• Continue to advise citizens on actions to improve property drainage, reduce erosion, and 

relocate, renovate, or retrofit structures subject to flooding (floods) 
• Maintain an environmental hotlilne (all hazards) 
• Enforce erosion and sedimentation control ordinance and cross train staff to improve 

efficiency (floods, droughts, and riverine erosion) 
• Identify priority county facilities and provide access to one main entrance (all hazards) 
• Pursue stream restoration projects, primarily through the Ecosystem Enhancement Program 

or grants (floods and riverine erosion) 
• Provide environmental education classes using Clearwater Contractor Education Program 

as a model. (floods) 
 
What the County Plans to Do That Would be New (2010 through 2015) 
At the County Commissioners’ and County Manager’s discretion, the County would continue the 
actions listed immediately above and add at least the following over the five-year planning 
horizon.  The County would oversee the provision of capital facilities in accordance with its 
annually Commissioner approved Capital Improvement Program. The latest annually approved 
CIP, subject to future annual revisions, includes the following within the 2015 timeframe: 
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• Equipment replacements and upgrades for the 800 megahertz emergency communications 
system (all hazards) 

• Emergency medical facilities to implement the EMS facilities plan. (all hazards) 
• Fire and rescue projects (all hazards) 
• Reclaimed water projects (drought) 
 
The County will review this action list and update it annually to account for changes in the 
annual CIP and other Board of Commissioner plans.  All items are subject to annual budget 
approval. 
 
The action plan in the full report designates a responsible party to perform each action and sets 
a date for completion.   The action plan is to be reviewed and adjusted annually based on 
resources and priorities. 
 
An overall plan update should be performed every five years-- next update process to start in 
2013-2014 – to maintain the County’s eligibility for Federal and State funds that address hazard 
recovery.    
 
The Wake County Environmental Services Department is lead contact for implementing and 
updating the plan. 
           



I. Introduction/Planning Process 
 
A. Statement of the Problem 
Natural hazards are a part of the world in which we live.  Floods, hurricanes, tornadoes, winter 
storms, wildfires, and other hazardous events are natural phenomena.  Natural hazards are 
inevitable and there is little humans can do to control force and intensity. However, how the 
natural and the built environments interact with hazards is quite different. 
 
The natural environment is amazingly recuperative from the forces of wind, rain, fire and earth 
and can regenerate with resiliency, restoring habitat and ecosystems in time for the next 
generation of plant and animal life to begin anew.  The built environment, however, is not as 
resilient.  Natural disasters occur when human activity in the form of buildings, infrastructure, 
agriculture and other land uses are located in the path of the destructive forces of nature.I-1  
Since the built environment is more susceptible to natural hazards and cannot recuperate like 
the natural environment, communities impacted by a natural hazard often recover only over a 
long period of time and at great social and economic cost. 
 
In recent years, the frequency and impact of natural disasters has increased not because 
natural hazards occur more frequently but because more people are choosing to live and work 
in locations that put them and their property at risk.  Between 1998 and 2010 the number of 
people residing in the most hurricane-prone counties throughout the nation will have doubled.  
Likewise, while floods have caused a greater loss of life and property and have disrupted more 
families and communities than all other natural hazards combined, the rate of development in 
flood-prone areas continues to escalate, putting more people and property in danger. I-2   
 
While natural hazards cannot be prevented, local communities can use various means to 
reduce the vulnerability of people and property to damage.  Communities can reduce exposure 
to future natural hazards by managing the location and characteristics of both the existing and 
future built environment.  By utilizing location and construction techniques, a community can 
mitigate negative impacts and reduce future damage to both human lives and property. 
 
Preparing for natural hazards involves establishing a comprehensive emergency management 
system consisting of the following four component activities: 

1. Preparedness activities undertaken to improve a community’s ability to respond 
immediately after a disaster.  Preparedness activities include the development of 
response procedures, design and installation of warning systems, exercises to test 
emergency operational procedures, and training of emergency personnel. 

2. Response activities designed to meet the urgent needs of disaster victims.  Response 
activities occur during the disaster and include rescue operations, evacuation, 
emergency medical care, and shelter programs. 

3. Recovery activities designed to rebuild after a disaster.  These activities include repairs 
to damaged public facilities such as roads and bridges, restoration of public services 
such as power and water, and other activities that help restore normal services to a 
community. 

4. Hazard mitigation activities designed to reduce or eliminate damages from future 
hazardous events.  These activities can occur before, during, and after a disaster and 
overlap all phases of emergency management.   
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Hazard mitigation is defined as “any action taken to eliminate or reduce the long-term risk to 
human life and property from natural and technological hazards.I-3 Mitigation activities are 
ongoing and overlap all phases of emergency management.  
 
Hazard mitigation includes three types of activities: 
1. Structural mitigation – constructing dam and levee projects to protect against flooding, 

constructing disaster-resistant structures, and retrofitting existing structures to withstand 
future hazardous events; 

2. Non-structural mitigation - development of land use plans, zoning ordinances, subdivision 
regulations, and tax incentives and disincentives to discourage development in high-hazard 
risk areas; and  

3. Educational programs – educating the public about potential natural hazards, the 
importance of mitigation, and how to prepare to withstand a disaster. 

 
“A fundamental premise of mitigation strategy is that current dollars invested in mitigation 
activities will significantly reduce the demand for future dollars by reducing the amount needed 
for emergency recovery, repair, and reconstruction following a disaster.  Mitigation also calls for 
conservation of natural and ecologically sensitive areas (such as wetlands, floodplains, and 
dunes), which enables the environment to absorb some of the impact of hazard events.  In this 
manner, mitigation programs help communities attain a level of sustainability, ensuring long-
term economic vitality and environmental health for the community as a whole.” I-4  
 
The concept of sustainable development has emerged in recent years as a means to 
emphasize the need to regain a balance between the built and natural environment.  
Sustainable development is defined as “development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs”.I-5 Sustainable 
development centers on the type of development rather than quantity and is not intended to be 
a no-growth or slow-growth initiative. 
 
“Sustainable development through mitigation is not an impediment to growth.  By building a 
community that is resilient to natural hazards, citizens strengthen the local economy.  A locality 
that reduces its vulnerability will experience less restoration time, shortened business downtime, 
and less social disruption following a disaster, freeing resources that would otherwise be 
devoted to response and recovery, and more quickly improving citizens’ lives.” I-6 
 
B. Purpose of the Plan 
The purpose of the Plan is: 

1. To demonstrate local commitment to hazard mitigation planning principles; 
2. To reduce natural hazard vulnerability by reducing the potential for future damages and 

economic losses; 
3. To speed recovery and redevelopment following future natural hazard events; 
4. To comply with both State and Federal legislative requirements for local hazard 

mitigation planning; and 
5. To qualify for additional grant funding, in both pre-disaster and post-disaster situations. 
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C. Authority 
The Wake County Board of Commissioners adopted the Wake County Hazard Mitigation Plan 
(a single jurisdiction plan) (October 18, 2004) under the authority and police powers granted to 
the counties and municipalities of the State of North Carolina by North Carolina General 
Statutes (N.C.G.S., Chapter 153A).  The Plan was developed in accordance with current criteria 
governing the development of local hazard mitigation plans including 1) Chapter 166A: North 
Carolina Emergency Management Act as amended by Senate Bill 300: An Act to Amend the 
Laws Regarding Emergency Management as Recommended by the Legislative Disaster 
Response and Recovery Commission (2001) and 2) the Disaster Mitigation Act of 2000 (Public 
Law 106-390, October 30, 2000) that amended the Robert T. Stafford Relief and Emergency 
Assistance Act. 
 
D. Description of Planning Processes 
 
Wake County recognizes that planning involves ongoing community discussions with a variety 
of organizations and stakeholders from all geographic areas of the County and involving many 
interrelated issues.  With this in mind Wake County drew upon existing organizations, boards, 
stakeholder-group discussions, and community planning processes from across the County to 
incorporate information into this plan.  As a result the mitigation action plan (summarized in 
Table II-1 of Section II) contains input from many parties, including neighboring communities, 
agencies involved in hazard mitigation, parties who regulate development, development 
interests, businesses, environmental organizations, civic groups, elected officials, non-profits, 
academia, and the public at large.   Below is a summary of the main organizations, boards, 
stakeholder-group discussions, and planning processes that contributed to this plan.   
 
At the staff level, the update was led by a senior planner in the Wake County Department of 
Environmental Services.  Where contractor support was employed that is stated below. The 
senior planner assembled all relevant information to inform the plan update including state and 
federal laws, the NCEM plan update checklist, all relevant community studies, ordinances, and 
planning documents, hazard data, and other pertinent information.  All sources are documented 
in this plan update. This information review and discussions with participants in the planning 
process led to informed updates for every section of the plan.  From 2004 to 2008 the County 
Commissioners called on many community groups and the public to stay involved and address 
issues key to maintaining the 2004 plan over the five-year period and key to updating this plan.   
 
  Stormwater Task Force: In 2006 the Wake County Board of Commissioners resolved 
that flood hazards and water quality degradation should be addressed by a task force consisting 
of representatives from government, the business and development communities, 
environmental interests, academia, and other interested citizens.  The Board of Commissioners 
formally solicited nominations from the twelve municipalities and a variety of private, non-profit, 
and governmental organizations who had participated in past planning efforts and then the 
Board appointed a 38 member task force.   
 
Meetings of the task force were publicized through the WEB, periodic press releases, written 
correspondence, and word of mouth.  Participation by any interested citizen was welcomed.   
Participants started by reviewing existing studies and hearing guest speakers with different 
perspectives.   The group identified economic, health, environmental, and aesthetic concerns 
associated with flooding and water quality degradation then based on the data and concerns 
developed a set of fourteen objectives.   
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Participants reviewed a comprehensive set of thirty five potential tools and strategies then 
developed a list of nine high priority tools and strategies based upon four general cost and 
benefit criteria:  costs, equity, ease of implementation, and effectiveness in meeting stated 
objectives.   A draft of the group’s study and a five-year implementation plan for years 2008 
through 2012, which included implementation cost estimates, was presented at a press 
conference and further public comment was invited before the document was submitted to the 
County Commissioners for final citizen input and Commissioner action in November 2007.   
 
Recommended actions from the task force’s study and five-year implementation plan have been 
incorporated into this mitigation plan update where appropriate.  The consulting firm CDM 
provided technical support for the process. 
 
  Open Space Plan and Plan Update:  This planning process included the Parks and 
Open Space Advisory Committee an eleven member citizen committee appointed by the Wake 
County Commissioners which has members from business, the development and environmental 
communities, other organizations, and the public at large.   In the last five years this committee,  
with input from all municipalities in the County and other stakeholder interests, has prepared 
(2003) and then updated (2006) a County-wide open space plan that targets land acquisitions 
along streams for the purposes of protecting water resources including preserving areas that 
minimize impacts of flooding.  The plan included a five year (2007 through 2011) action plan.  
The plan analyzed a comprehensive range of twenty one tools that could be used for open 
space preservation.  The County’s primary tools of choice are land owners’ voluntary sales of 
fee-simple title and easements, floodplain regulation, and riparian buffer requirements.  
 
An estimated 55 workshops, meetings and public events were part of the plan’s development.  
Citizens of each municipality and the county were invited to view open space materials and 
maps, fill out public opinion surveys and direct questions about open space planning to 
consultants and staff of each municipality.  A combination of electronic and print media, working 
committees, the WEB, festivals and events, and civic groups were used to publicize the effort. 
 
Primary sources of funding are bond funds approved in bond referenda by Wake County voters 
(Year 2000 for $15,000,000, Year 2006 for $26,000,000, and Year 2007 for $50,000,000.)  The 
community-wide open space plan and its update and its five-year implementation strategy 
(along with the publicized bond referenda open to all Wake County voters) produced citizen 
input included in the mitigation action plan,Table II-1.  These actions call for acquiring 30,000 
acres focused along streams and maintaining an open space prioritization system.  The 
County’s rule of thumb when acquiring land along streams is to acquire approximately 300 feet 
on either side of stream banks, which will help reduce impacts of flooding and safeguard water 
quality.  Consultant support for the effort was from Greenways Inc. 
 
     Watershed Management Task Force:  The Wake County Commissioners solicited 
nominations and appointed this group which contained an elected official from each 
municipality, an elected official from the  Soil and Water Conservation District, the Open Space 
and Parks Advisory Committee, and the Human Services and Environmental Services Board.  
There were eight at-large appointments that included members of the development community, 
land owners, agricultural interests, academia, civic groups, and other citizens.   
 
Meetings were publicized through the WEB, press coverage, written correspondence, and word 
of mouth.  Any member of the public could participate.  With technical support from the 
consulting firm CH2M HILL the group studied 81 sub-watersheds County-wide with an eye 
toward preserving their functions of accommodating flooding and drainage, water supply, 
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recreation, and habitat.  The sub-basins were prioritized based upon the group’s agreed upon 
criteria.  The group evaluated nine strategies included: floodplain protection, stormwater runoff 
management, buffers, open space preservation, conservation subdivisions, erosion and 
sedimentation control, septic system maintenance, stream restorations, and education. The 
public at large and interested persons from any organization could comment and offer input 
before final plan completion.   
 
This citizen group completed the plan in 2003, with a multi-year implementation plan included.  
The implementation plan has been incorporated into a separate document (the Wake County 
Commissioners’ Environmental Stewardship Agenda) which has been regularly updated with 
input from boards and committees and citizens at-large (explained below.)  Recommended 
actions from the Watershed Management Plan and its multi-year Implementation Plan are 
included in the mitigation action plan.  
 
  Environmental Stewardship Agenda 
This document, adopted by the Wake County Board of Commissioners, periodically pulls 
together in one place the recommended actions from the County’s environmental related 
planning documents and implementation plans.  As such, this document and its review provide 
a convenient way for members of a multitude of committees, stakeholder groups, and citizens at 
large to give input on matters that interest them.  The agenda has been updated in 2005, 2006, 
and a special citizens input meeting held in 2008 which was open to any interested citizen. 
Attendees included elected officials, staff, and citizens from the County and municipalities, 
Triangle J Council of Governments, the League of Women Voters, the Neuse River Foundation, 
the Watershed Protection Council, North Carolina State University, the Soil and Water 
Conservation District, and others.  Attendees generated a comprehensive list of ideas (113 
ideas) for addressing environmental concerns then engaged in process of categorizing the 
ideas and debating and ranking the categories.  
 
The Environmental Stewardship Agenda is reviewed by appointed boards and committees and 
opportunity for public input is afforded at each meeting and at presentation to the County 
Commissioners.   Because the agenda pulls together and fosters public input on items from 
many community plans, it may serve as an umbrella over many of the action items in the 
mitigation action plan.   
 
  Environmental Services Committee:   This committee of twenty-seven members 
includes at least one member from the County Commissioner appointed Human Services and 
Environmental Services Board and twenty-six other members of the community at large. It has 
routine attendance at meetings by staff from neighboring municipalities, North Carolina State 
University, Triangle J Council of Governments, Triangle Transit Authority, the Sierra Club, the 
Soil and Water Conservation District, the Watershed Protection Council, the Raleigh Wake 
County Home Builders Association, locally elected officials, and interested citizens.  The 
Committee meets monthly to hear citizen and staff input and formulate environmental-policy 
advice for the Wake County Board of Commissioners and the Wake County Human Services 
and Environmental Services Board.   Agendas are sent out in advance and meeting notices are 
posted by the County, with input at meetings welcome from any citizen.   Interested committee 
members and stakeholders routinely participated in work of the Stormwater Task Force, Open 
Space and Parks Advisory Committee, Watershed Management Task Force, and other 
community planning processes mentioned above and thus had input into this plan through those 
processes and through the work of its own committee.  A senior planner from Wake County 
Environmental Services Department coordinates work at the staff level. Aside from giving input 
through other processes, committee members enabled input early in the plan’s development 
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(June 2008) and at its end (January 2009), this included all components of the plan, including 
but not limited to conclusions of the vulnerability assessment and the action plan in Table II-1.   
 
  Planning Board and the Unified Development Ordinance Stakeholder Committee 
A number of the previously mentioned stakeholder processes produced multi-year 
implementation plans that recommended development ordinance amendments.  To review and 
give recommendations on development ordinance amendments, the Planning Board 
participates with a public-stakeholder committee (Unified Development Ordinance Stakeholder 
Committee) and also considers items at its own public meetings.  
 
To publicize meetings concerning development ordinances, the County regularly sent to any 
interested stakeholder a UDO newsletter, posted the newsletter and meeting notices on the 
WEB, sent Planning Board meeting notices to the press, and placed legal ads in a local 
newspaper to advertise all development ordinance public hearings.    
 
In addition to reviewing all proposed ordinance amendments, and collecting input from the UDO 
Stakeholder Committee, the Planning Board along with the Wake County Environmental 
Services Committee reviewed the overall hazard mitigation plan.   Planning Board reviews 
occurred on April 1 and May 6, 2009.  
 
     Wake County Board of Commissioners 
All participants with appropriate approval authority officially approved this draft updated plan 
before the draft was submitted to North Carolina Emergency Management and FEMA for 
approval. The County Commissioners will hold a public hearing and officially adopt the plan 
after NCEM and FEMA approval of the draft update.  Once the plan is approved by NCEM, the 
signed resolution of County adoption will be forwarded to NCEM and inserted in the final plan. 
(Draft resolution at end of this Section.)  The final public hearing will, once again, afford 
opportunity for input on conclusions of the vulnerability assessment, the action plan, and all 
other plan components. 
 
  Hazard Mitigation Planning Team:  This was the technical team who served as the 
focus point for coordinating efforts and completing the plan update document.  In this role the 
team had opportunity for input and to gather input from their colleagues on conclusions of the 
vulnerability assessment, the action plan, and all other plan components.  The project manager 
for the team was a senior planner in the Wake County Department of Environmental Services.  
The team members are listed in Table I-1 and included interested representatives from the 
neighboring municipalities of Garner, Fuquay-Varina, and Apex, and from Wake County 
Departments of Emergency Management, Environmental Services, Community 
Services/Geographic Information Services, Planning, General Services, and Finance. 
 

Table I-1: Wake County HMP Team Members 
Local Government/Agency Name Position 
 
Wake County  
Environmental Services Mike Jennings Program Coordinator/Hazard 

Mitigation Plan project manager 
Planning Keith Lankford, AICP Planner III/Project Manager 
Environmental Services Lee Squires Environmental Engineer/ Planner 
Emergency Mgmt Services  Josh Creighton Director 
Geographic Information Services  Wright Lowery GIS Analyst 
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General Services Administration Michael Stearley Administrative Services Coordinator 
Finance Kate George Risk Manager 
Municipalities 
Town of Apex June Cowles Senior Planner 
Town of Fuquay-Varina Lee Ann Billington Planner 
Town of Garner Rodney Dickerson Assistant to the Manager 

 
As part of the planning team’s process, it reviewed data and identified significant changes to 
natural hazards within Wake County’s jurisdiction. Two changes were identified through that 
process:  
 
1. Since the previous plan was adopted, the State of North Carolina has prepared updated 

flood plain mapping for Wake County.  
 
2. In addition, Wake County, along with most of the State of North Carolina, experienced a 

severe drought in 2007.  
 
The planning team served as the focal point for reviewing progress on the 2004 Mitigation Plan 
and offering input for changes to this plan. Regarding Wake County’s ability to address natural 
hazards, Wake County has addressed all of the action items listed in the 2004 Mitigation Action 
plan.   

 
HMP Team Meetings 
The Hazard Mitigation Planning (HMP) Team was formulated in spring 2008.  Since this is an 
update of the previously adopted plan, the Team focused on changes that may have occurred 
since the last update of the action plan in 2007.  
 
The HMP Team generally followed the planning steps as outlined in “Keeping Natural Hazards 
from Becoming Disasters – A Mitigation Planning Guidebook for Local Governments”, NC 
Division of Emergency Management: 
 
Step 1. Hazard Identification and Analysis  
This step involved describing and analyzing the twelve natural hazards to which Wake County 
and the twelve participating towns could be susceptible. Appendix A, which represents the 
results of this planning step, includes historical data on past hazard events and establishes an 
individual hazard profile and risk index for each hazard based upon frequency, magnitude and 
impact.  The summary risk assessment at the end of Appendix A served as the foundation for 
developing and prioritizing local mitigation efforts. 
 
Step 2. Community Vulnerability Assessment 
This step involved research and mapping, using best available data, to determine and assess 
current conditions.  Appendix B, which contains the results of this planning step, includes a 
description of community characteristics, an assessment of current conditions, a list of critical 
facilities, projections for future growth and summary conclusions including an assessment of 
both current and projected future conditions.  
 
Step 3. Community Capabilities Assessment 
The step included a comprehensive examination and evaluation of local capacity to implement 
mitigation strategies, a review of local government authority for hazard mitigation planning, a 
description of local government organization and staff, a review of technical and fiscal 
capabilities, and a summary statement of political will/commitment to hazard mitigation planning.  
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The purpose of this step, represented in Appendix C, was to identify any gaps or weaknesses in 
local programs or regulations, to determine if any existing programs/regulations had the effect of 
hindering hazard mitigation, and to identify programs/regulations that could be revised or 
amended to strengthen local hazard mitigation efforts. Form Interim Conclusions 

 
At the conclusion of Steps 1 – 3, the HMP Team developed summary conclusions regarding 
vulnerability to natural hazards and local capability for dealing with natural hazards. 
 
Step 5. Community Goals and Objectives 
Steps 1 through 3 also established the foundation for moving forward with developing a 
mitigation action program.  The HMP Team worked together to formulate and agree upon 
general goals and objectives for hazard mitigation before moving forward with developing 
specific mitigation strategies. 
 
Step 6. Mitigation Strategies 
Next the Team formulated departmental mitigation strategies including certain strategies in 
which the County could serve the lead role and in which each town could participate.  (Each 
community developed separate mitigation strategies to undertake based on that community’s 
unique position in terms of local capability.) This step also included assigning responsibility for 
implementation of each action. 
 
Step 7. Procedures for Monitoring, Evaluating and Reporting Progress 
The HMP Team developed a procedure for an annual review and progress report on the plan. 
The review process provides for the Team and the general public to have input on plan review. 
 
Step 8. Procedures for Revisions and Updates 
The HMP Team developed a procedure for a comprehensive review and update of the Plan on 
a 5-year schedule with the County taking the lead in assembling and overseeing the review 
process. The procedure (Section IV. Plan Review and Update) provides for public inclusion. 
 
Step 9. Adoption. 
The Wake County Board of Commissioners held a public hearing to receive public comment on 
the plan  and adopted the Plan as demonstrated in the resolution that follows. 
 
Footnotes 
I-1 Keeping Natural Hazards from Becoming Disasters - A Mitigation Planning guidebook for 

Local Governments, North Carolina Division of Emergency Management, May 2003, p. 1. 
 
I-2 Local Hazard Mitigation Planning Manual, North Carolina Division of Emergency 

Management, November 1998, p.1. 
 
I-3 Post-Disaster Hazard Mitigation Planning Guidance for State and Local Governments, 

Federal Emergency Management Agency, 1990, p. 4. 
 
I-4 Local Hazard Mitigation Planning Manual, p. 4. 
 
I-5 Our Common Future, United Nation’s World Commission on Environment and Development, 

1987, as quoted in Local Hazard Mitigation Planning Manual, p. 4. 
 

I-6 Preventing Disasters through Hazard Mitigation, Ana K. Schwab, Popular Government, 
Spring 2000, p. 12.            
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A RESOLUTION TO ADOPT THE  
WAKE COUNTY HAZARD MITIGATION PLAN 

 
 
WHEREAS, the adoption and implementation of a Hazard Mitigation Plan with specific 
mitigation strategies will minimize human casualties and damage to homes, businesses and 
public buildings and infrastructure resulting from natural hazard events; and 
 
WHEREAS, the Legislature of the State of North Carolina has in Part 6, Article 21 of Chapter 
143; Parts 3, 5, and 8 of Article 19 of Chapter 160A; and Article 8 of Chapter 160A of the North 
Carolina General Statutes, delegated to local governmental units the responsibility to adopt 
regulations designed to promote the public health, safety, and general welfare of its citizenry; 
and 
 
WHEREAS, the Legislature of the State of North Carolina has in Section 1 Part 166A of the 
North Carolina General Statutes (adopted in Session Law 2001-214—Senate Bill 300 effective 
July 1, 2001), states in Item (a) (2) “For a state of disaster proclaimed pursuant to G.S. 166A-
6(a) after August 1, 2002, the eligible entity shall have a hazard mitigation plan approved 
pursuant to the Stafford Act”; and 
 
WHEREAS, Section 322 of the Federal Disaster Mitigation Act of 2000 states that local 
governments must develop an All-Hazards Mitigation Plan in order to receive future Hazard 
Mitigation Grant Program Funds, and  
 
WHEREAS, it is the intent of the Board of Commissioners of Wake County to fulfill this 
obligation in order that the County will be eligible for state and federal assistance in the event 
that a state of disaster is declared for a hazard event affecting the County; and 
 
WHEREAS, numerous publicized stakeholder processes sponsored by the County produced 
analyses and recommendations relevant for this plan; and 
 
WHEREAS, the Planning Board held  public meetings on April 1 and May 6, 2009  on the draft 
Hazard Mitigation Plan and then recommended by unanimous vote the plan be submitted to the 
Federal Emergency Management Administration (FEMA) for review; and; 
 
WHEREAS, on April 16, 2010 FEMA determined that the plan was compliant with federal 
standards and in order for the plan to obtain formal FEMA approval and therefore establish 
Wake County’s hazard mitigation grant eligibilities, it is necessary for the County Board of 
Commissioners to adopt the plan; and  
 
WHEARAS, the Board of Commissioners has held this day a  public hearing to consider the 
proposed plan; 
 
NOW, therefore, be it resolved, that the Board of Commissioners of Wake County hereby: 
 

1. Adopts the Wake County Hazard Mitigation Plan; and 
 

2. Vests the County Manager with the responsibility, authority, and the means to: 
 

(a) Inform all concerned parties of this action. 
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(b) Cooperate with Federal, State and local agencies and private firms which undertake 

to study, survey, map, and identify floodplain or flood-related erosion areas, and 
cooperate with neighboring communities with respect to management of adjoining 
floodplain and/or flood-related erosion areas in order to prevent aggravation of 
existing hazards. 

 
(c) Update County maps showing boundaries of County and municipal planning 

jurisdictions whenever a municipal annexation or extraterritorial jurisdiction 
expansion results in a change whereby a municipality assumes or relinquishes the 
authority to adopt and enforce floodplain management regulations for a particular 
area in order that all Flood Hazard Boundary Maps (FHBMs) and Flood Insurance 
Rate Maps (FIRMs) accurately represent the planning jurisdiction boundaries.  
Provide notification of boundary revisions along with a map suitable for reproduction, 
clearly delineating municipal corporate limits and extraterritorial jurisdiction 
boundaries to all concerned parties. 

 
3. Appoints the County Manager to assure that the Hazard Mitigation Plan is reviewed 

annually and in greater detail as least once every five years to assure that the Plan is in 
compliance with all State and Federal regulations and that any needed revisions or 
amendments to the Plan are developed and presented to the Wake County Board of 
Commissioners for consideration. 

 
4. Agrees to take such other official action as may be reasonably necessary to carry out the 

objectives of the Hazard Mitigation Plan. 
 
 
Commissioner _________________ made a motion for adoption. Commissioner 
 
_______________ seconded  the  motion,  and  upon  vote,  the  
 
motion  carried  this  ____  day  of  __________,  2010. 
 
 
This instrument is approved as to form: 
 
________________________________________ 
Wake County Attorney 
________________________________________ 
Date 
 
  



II. Mitigation Action Plan  
 
This section of the Plan summarizes study conclusions, outlines community goals and 
objectives, and describes the action plan to reduce Wake County’s vulnerability to the effects of 
natural hazards. Mitigation objectives are designed to support community goals while further 
defining the parameters for development of mitigation actions. Mitigation actions describe 
specific steps that are to be undertaken to achieve the stated objectives. Mitigation actions are 
intended to serve as benchmarks for evaluating progress on plan implementation. 
 
A. Study Conclusions 
With limited financial and staff resources to dedicate to hazard mitigation, it is essential that 
those hazards with the highest likelihood of occurrence and the greatest potential impact 
receive the highest investment of County resources.  Through hazard identification and analysis 
and vulnerability assessment, it has been determined that Wake County is susceptible to the 
impact of certain natural hazards as summarized at the conclusion of Appendix A Hazard 
Identification and Analysis. 
 
The County is not at risk for coastal erosion, tsunamis, or volcanoes and that there is “low” risk 
of riverine erosion, dam and levee failures, earthquakes, and landslides/sinkholes, these 
hazards were not addressed. Six hazards were rated either “moderate” or “high” risk - droughts 
and heat waves; floods; hurricanes and coastal storms; severe storms and tornadoes; wildfires; 
and winter storms and freezes.  

 
Moderate and High Hazard Threats 
 
Floods 
Flooding is often associated with hurricanes and coastal storms (most often general 
flooding) as well as with severe summer storms (typically flash flooding). Floods are the 
easiest hazard to quantify and isolate as flooding occurs only in known locations.  The 
severity of a flood is generally dependent upon the amount of rainfall and prior soil 
conditions (including ground cover). Flood hazard vulnerability can be decreased through 
adoption and enforcement of local land use regulations and through cooperative, regional 
efforts to ensure that upstream jurisdictions are not contributing to downstream flooding 
problems. 
 
High Winds (Severe Storms/Tornadoes and Hurricanes/Coastal Storms) 
Severe storms and tornadoes as well as hurricanes and coastal storms present high wind 
hazards. This hazard is mainly combated through building codes, building construction and 
proper placement of trees and tree pruning to reduce the likelihood of damage caused by 
falling trees and limbs. Enforcement of the current State building code and enhancement of 
the code in regards to wind resistance will prove the most beneficial in addressing high 
winds. 
 
Wildfires 
Fortunately, wildfires in North Carolina, although frequent, are not normally a serious threat 
to large areas as is the case in western states where dry weather conditions and large 
expanses of timber increase the likelihood and extent of the impact of a wildfire. The North 
Carolina Division of Forest Resources has the responsibility for protecting state and privately 
owned forest land from wildfires. The program is managed on a cooperative basis with all 
one hundred counties in the State.   
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The State fire program emphasizes fire prevention efforts; pre-suppression activities 
(including extensive training of personnel); aggressive suppression efforts on all wildfires; 
and law enforcement follow-up. 
 
Droughts and Heat Waves 
In general, communities can have little influence or impact on mitigating the impact of 
droughts/heat waves on the local government level except through ensuring adequate water 
supplies for normal circumstances and through implementation of water conservation 
measures when drought conditions are imminent.  Similarly, heat waves have wide ranging 
effects that are almost impossible to combat at the local government level.  Communities, 
therefore, depend upon State and Federal agencies for assistance.  
 
Winter Storms and Freezes 
Local governments also look to the State and to private utility companies for leadership in 
dealing with winter storms/freezes.  The typical effects of snow and ice accumulation - loss 
of electrical power, phone, and cable service and treacherous road conditions - can be only 
minimally addressed at the local level. (The exceptions would be larger cities which have 
more snow/ice removal equipment and manpower and governments that own the local 
electrical distribution system.)  

 
Statement of Commitment to Mitigating Impacts of Natural Hazards  
Through the act of developing and adopting a Hazard Mitigation Plan, Wake County is 
committing to develop and engage in programs, activities and practices that can be 
implemented at the local government level to help to mitigate the impacts of future natural 
hazards. The County will place primary emphasis on and dedicate resources, as available, to 
mitigating the effects of flooding.  Secondary emphasis will be placed, as practicable at the local 
level, on mitigating the effects of high winds. 

 
B. Community Goals 
The primary goal of all local governments is to promote the public health, safety, and welfare of 
the citizens of the community.  In keeping with this standard, Wake County has developed four 
goal statements for local hazard mitigation planning.  Each goal, purposefully broad in nature, 
serves to establish parameters that were used in developing more specific objectives and 
mitigation actions.  Consistent implementation of objectives and actions will over time ensure 
that community goals are achieved.  These broad goals from the 2004 plan, were found 
appropriate for this plan update after consideration and plan discussion by the County Planning 
Board and others.   

 
Goal #1 Protect the public health, safety and welfare by increasing public awareness of 

hazards and by encouraging most collective and individual responsibility for 
mitigating hazard risks. 

 
Goal #2 Improve technical capability to respond to hazards and to improve the 

effectiveness of hazard mitigation actions. 
 
Goal #3 Enhance existing or create new policies and ordinances that will help reduce the 

damaging effects of natural hazards. 
 
Goal #4 Protect the most vulnerable populations, buildings, and critical facilities through 

the implementation of cost-effective and technically feasible mitigation actions. 
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C. Mitigation Objectives 
Mitigation objectives are designed to support community goals while further defining parameters 
for development of mitigation actions.  Objectives are numbered to correspond with the goal that 
each supports.  These broad objectives from the 2004 plan, were found appropriate for this plan 
update after consideration and plan discussion by the County Planning Board and others.   
 
 

Objective 1.1 The County will engage in activities and practices that will help mitigate 
the impacts of natural hazards. 

 
Objective 1.2 The County will implement a public awareness campaign to educate 

citizens of the possible hazards associated with locating in floodplains 
and of measures that can be taken to lessen impacts of future floods. 

 
Objective 1.3 The County will work to ensure that emergency services are adequate to 

protect public health and safety. 
 
Objective 2.1 The County will work with area municipalities to keep infrastructure 

extensions out of hazardous areas in order not to actively encourage 
development to occur in known hazardous areas. 

 
Objective 2.2 The County will regularly monitor hazard mitigation efforts to ensure that 

adequate progress is being made towards stated goals. 
 
Objective 3.1 The County will work to ensure future development occurs in such a way 

as to protect wetlands, floodplains, and other natural features that serve 
to reduce flood hazard susceptibility. 

 
Objective 3.2 The County will increase control over development in the floodplain to 

prevent increases in flood velocities and levels that endanger both people 
and property. 

 
Objective 4.1 The County will work to develop in such a way that the built environment 

does not occur in any known or predictable pathways of a natural hazard.  
If this is unavoidable, as in the case of hurricane force winds, the County 
will ensure that new structures are as resilient as possible to the impacts 
of a natural hazard. 

 
Objective 4.2 The County will work to limit development in areas that may cause 

emergency workers to put lives at risk to rescue someone from a 
structure knowingly built in a hazardous area. 
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D. Mitigation Actions 
Wake County has developed the mitigation actions described in Table II-1.  Many of these 
mitigation actions will have a positive effect on mitigating potential damages from most if not 
all natural hazards. The listed actions do, however, primarily focus on ways the County can 
act to lessen and, ideally, eventually prevent future flood losses from inappropriate new 
development. 
 
Mitigation actions were prioritized relative to one another by the departmental staff 
responsible for implementation of the specific action and then reviewed by the Hazard 
Mitigation Planning Team and considered at pubic meetings before the Planning Board and 
the County Commissioners.    Actions are categorized  as low, moderate or high priority 
based on assessment of the need for the specific action, the projected cost of 
implementation, the potential beneficial effects from implementation of the action, and 
available funding sources.  The implementation years – between 2009 and 2014– were also 
determined by the responsible departments using projected resources (personnel, vehicles, 
etc.) and operating funds.  As discussed under Study Conclusions, the planning team 
determined that some potential actions were more appropriately addressed at the State 
level due to long established priorities and responsibilities assumed by the State of North 
Carolina and local governments.   
 
Individual staff departments were responsible for recommending priorities based on: 

1. Cost effectiveness, i.e., do returns or savings produced by implementation of the 
action outweigh the cost of implementation? 

2. Environmental impact, i.e., are actions designed to protect environmentally fragile 
areas as natural stormwater storage areas? and 

3. Technically feasibility, i.e., can the action be undertaken by the County using current 
staff and local funds, State, or Federal funds, or do other funding sources need to be 
identified? 

 
In developing actions, the County relied on the following six mitigation policy categories 
provided by FEMA: 
 

1. Prevention (P) Measures 
Preventive measures are intended to keep hazard problems from getting worse.  
They are particularly effective in reducing a community’s future vulnerability, 
especially in areas where development has not occurred or where capital 
improvements have not been substantial.  Examples of prevention measures include: 
(a) Comprehensive land use planning 
(b) Zoning regulations 
(c) Subdivision regulations 
(d) Open space preservation 
(e) Building code 
(f) Floodplain development regulations 
(g) Stormwater management 
 

2. Property Protection (PP) Measures 
Property protection measures protect existing structures by modifying the building to 
withstand hazardous events, or removing structures from hazardous locations.  
Examples of property protection measures include: 
(a) Building relocation 
(b) Acquisition and clearance 
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(c) Building elevation 
(d) Barrier installation 
(e) Building retrofit 

 
3. Natural Resource (NR) Protection 

Natural resource protection activities reduce the impact of natural hazards by 
preserving or restoring natural areas and their mitigative functions.  Such areas 
include floodplains, wetlands, and dunes.  Parks, recreation or conservation 
agencies and organizations often implement these measures.  Examples include: 
(a) Wetland protection 
(b) Habitat protection 
(c) Erosion and sedimentation control 
(d) Best management practices (BMPs) 
(e) Stream dumping 
(f) Forestry practices 

 
4. Emergency Services (ES) Measures 

Although not typically considered a mitigation technique, emergency service 
measures do minimize the impact of a hazard event on people and property.  These 
commonly are actions taken immediately prior to, during, or in response to a hazard 
event. Examples include: 
(a) Hazard warning system 
(b) Emergency response plan 
(c) Critical facilities protection 
(d) Health and safety maintenance 
(e) Post-disaster mitigation 

 
5. Structural (S) Projects 

Structural mitigation projects are intended to lessen the impact of a hazard by 
modifying the environmental natural progression of the hazard event.  The projects 
are usually designed by engineers and managed or maintained by public works staff.  
Examples include: 
(a) Reservoirs, retention and detention basins 
(b) Levees and floodwalls 
(c) Channel modifications 
(d) Channel maintenance 

 
6. Public Information (PI) Activities 

Public information and awareness activities are used to advise residents, business 
owners, potential property buyers, and visitors about hazards, hazardous areas, and 
mitigation techniques that the public can use to protect themselves and their 
property.  Examples of measures to education and inform the public include: 
(a) Map information 
(b) Outreach projects 
(c) Library 
(d) Technical Assistance 
(e) Real estate disclosure 
(f) Environmental education 
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Table II-1 on the following pages is the Mitigation Action Plan.  Below is an explanation of 
columns and abbreviations in the table.  

 
Explanation of Columns 

 
Action # 

Action # corresponds to FEMA mitigation policy categories listed above. 
Action 

Brief description of each specific action to be undertaken. 
Hazard 

Hazard which the action addresses. 
Objective(s) Addressed 

Reference to the numbered objective which the action supports. 
Relative Priority 
 Low, moderate or high priority as determined by the responsible party(ies). 
Funding Sources 

State and Federal sources of funds are noted, where applicable. 
Responsible Party 

Staff department responsible for undertaking the action.  Note: The County Board 
of Commissioners has ultimate authority to approve any policy, program or 
regulation revisions. 

Target Completion Date 
Date by which the action should be completed. 
 
 
 

Abbreviations used in Table II-1: 
CO  North Carolina Cooperative Extension 
CS  Wake County Community Services 
DENR-LQ NC Department of Environment and Natural Resources - Land Quality 
DENR-WQ NC Department of Environment and Natural Resources – Water Quality 
EEP   Ecosystem Enhancement Program  
EM  Wake County Emergency Management  
ES  Wake County Environmental Services 
FEMA  Federal Emergency Management Agency 
F-RM  Wake County Finance – Risk Management 
GIS  Wake County Geographic Information Services 
GSA  Wake County General Services Administration 
LARC  Wake County Land Acquisition Review Committee  
NA  Not Applicable 
NCSU  North Carolina State University 
OSAPAC Wake County Open Space and Parks Advisory Committee                     
PD  Wake County Planning Department 

 POSE  Partners for Open Space and the Environment 
REV  Wake County Revenue Department 
TJCOG Triangle J COG 
TLC  Triangle Land Conservancy 
TPL  Trust for Public Lands 
USACE United States Army Corps of Engineers 
USGS  United States Geologic Survey 



Table II-1: Wake County Mitigation Action Plan  
 
Note: Underlining shows actions added since 2004, when the State approved the last mitigation plan. 
  
Action 

# 
Action Hazard Objective(s) 

Addressed 
Relative 
Priority 

Funding 
Sources 

Responsible 
Party 

Target Completion  
Date 

Preventive (P) 

P-1 
Continue to prohibit the placement of any new 
residential or commercial structures or the 
introduction of fill in the floodway or floodway fringe. 

Flood 1.1, 2.1,3.1 
  3.2, 4.1, 4.2 High Local PD 

ES 
  Completed May 19, 

2003) 

P-2 

Initiate hydrologic and hydraulic modeling of the 
stormwater system to provide a representation of 
watersheds and predict the water quantity response 
of streams and rivers to land use conditions and 
storm events 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 High Local ES 

Completed Poplar 
Creek Sub-basin 
December 2008 

P-3 

Apply 100-foot buffers to perennial streams in water 
supply watersheds, and study the possibility of 
increasing the protection of other watercourses and 
drainageways in Wake County.   

Flood 

1.1 
3.1 
4.1 

 

Medium Local PD 
ES 

 Completed May 19, 
2003) 

 

P-4 
Apply 100-foot wide undisturbed stream buffers to 
the lower Swift Creek and study it for Little River 
watershed 

Flood 
1.1 
3.1 
4.1 

Medium Local 
Environmental 

Services 
PD 

Lower Swift Creek 
completed. Little 

River amendments 
not implemented per 
Wake County Board 
of Commissioners 

July 5, 2008 

P-5 

Study the possibility of establishing either a 
stormwater utility or some other permanent 
dedicated funding source for stormwater and 
floodplain programs. Stormwater Management Task 
Force did not recommend this action. Board of 
Commissioners agreed.  

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
1.2 
2.2 
3.2 
4.1 

High Local NA  NA 

P-6 Initiate NPDES Phase II Stormwater Program as 
required. 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 High Local ES 

  Ongoing 

P-7 Collaborate on NPDES Phase II minimum measures 
where local governments on a voluntary basis can 

Flood, 
Drought, 

1,1 
3.1 High Local ES 

  Ongoing 
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Action 
# 

Action Hazard Objective(s) 
Addressed 

Relative 
Priority 

Funding 
Sources 

Responsible 
Party 

Target Completion  
Date 

request that Wake County provide staff and 
resources related to any and all functions required 
by Phase II stormwater rules 

Riverine 
Erosion 

P-8 
Create development regulations to encourage use 
of low impact development site planning principles 
to help control stormwater volume impacts. 

Flood, 
Drought, 
Riverine 
Erosion, 

High 
Winds 

1.1 
3.1 Moderate Local ES 

PD 

 Completed with 
adoption of 
Stormwater 
Regulations 

P9 

Study the possibility of revising the zoning 
ordinance to include impervious surface standards 
that help minimize impervious surface coverage in 
priority and healthy watersheds. Wake County opted 
for use of NRCS Curve Number approach, which is 
superior to impervious surface standards 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 Moderate Local ES 

 

Completed with 
adoption of 
Stormwater 
Regulations 

P-10 

Implement post-construction stormwater runoff 
controls to address additional runoff volume from 
new development and issues related to flooding 
created from higher peak runoff rates.  

Flood, 
Drought, 
Riverine 
Erosion 

1.1, 3.1 Moderate Local ES 

Completed with 
adoption of 
Stormwater 
Regulations  

P-11 
 

Study the possibility of charging offset fees for 
development that exceeds set impervious surface 
ratios in priority watersheds.  Stormwater 
Management Task Force did not recommend this 
action. Board of Commissioners agreed. 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 Moderate Local NA 

  NA 

P-12 
Ensure sensitive site design through reviewing 
development plans, meeting with customers, and 
site inspections 

Flood, 
Drought, 
Riverine
Erosion 

1.1 
3.1 High Local ES Ongoing 

  P- 13 
Update the design manual for erosion control to 
include the newest, most effective site design 
technologies. Train staff on new techniques. 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 High Local ES  Complete 

  P-14 Enhance erosion and sedimentation control 
programs, primarily through enhanced enforcement 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 High Local ES Ongoing 

P-15 Continue the stream monitoring program and seek 
to maximize efforts through coordination with other 

Flood,  
Drought, 

1.1 
3.1 High Local 

Regional 
ES 

Municipalities Ongoing 
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Action 
# 

Action Hazard Objective(s) 
Addressed 

Relative 
Priority 

Funding 
Sources 

Responsible 
Party 

Target Completion  
Date 

organizations. Riverine 
Erosion  

State 
Federal 

DENR-WQ 
USGS 
EEP 

P-16 

Develop an Environmental Monitoring Program to 
evaluate current water quality conditions and 
monitor impacts of growth and development on the 
health and condition of water resources in the future 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 High 

Local 
Regional 

State 
Federal 

ES 
Municipalities 
DENR-WQ 

USGS 
EEP 

Proposal made to 
collaborate with 

USGS and UNRBA 
to increase stream 

monitoring 
capabilities 

P- 17 
Maintain an open space prioritization and 
acquisition program to ensure maximum success 
with limited funds. 

Flood 
Drought 

1.1 
3.1 High 

Local 
Regional 

State 
Federal 

LARC 
OSAPAC 

Contractors 
Municipalities 

TJCOG 
TPL 
TLC 

Ongoing 

P-18 
Partner with other governmental units and other 
interested parties to jointly identify and acquire 
30,000 acres of open space lands. 

Flood 
Drought 

1.1 
3.1 High 

Local 
Private 
State 

Federal 

Municipalities 
State of NC 

NCSU 
POSE 
TPL 
TLC 

Ongoing 
 $50 million open 

space bond passed 
October 9, 2007 

P-19 
 Oversee completion of planned reclaimed water 
project(s) as stipulated in the annually approved 
Community Improvement Program (CIP) 

Drought 1.1 Moderate Local Raleigh, Wake 
County  

As stipulated in the 
annual CIP: latest 

estimate before July 
2013 

P-20 
Perform demonstration projects for rainwater 
harvesting, nutrient reductions and runoff reductions 
and water conservation  

Drought 1.1 Moderate Local SWCD FY 2009 

P-21 Develop enhanced information about water saving 
devices  Drought 1.1 Moderate Local SWCD FY 2009 

Property Protection (PP) 

PP-1 

 Continue to utilize Federal and State grants to 
address structures in floodplains: acquire and 
remove from the floodplain; or renovate, retrofit 
and/or elevate structures flooded after a President 
or State declared disaster.. 

Flood 1.1 Moderate 
Federal 
State 
Local 

ES 
F-RM 
GSA 

Ongoing 

PP-2 Continue to provide service to inform and advise Flood, 1.1 Moderate Local ES Ongoing 
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Action 
# 

Action Hazard Objective(s) 
Addressed 

Relative 
Priority 

Funding 
Sources 

Responsible 
Party 

Target Completion  
Date 

citizens of the actions they may take to improve 
drainage, halt erosion, and to relocate, renovate or 
retrofit structures being flooded. 

Drought, 
Riverine 
Erosion 

1.2 
 

Private 

 
Natural Resources (NR) Protection 

NR-1 
Continue local program to enforce Erosion and 
Sedimentation Control Standards.  Cross train ES 
employees in other disciplines to improve efficiency.  

Flood, 
Drought, 
Riverine 
Erosion 

3.1 
4.1 High Local ES  

Ongoing 

NR-2 

Employ a variety of regulated Best Management 
Practices (BMPs) in the Stormwater Program to 
reduce peak flows, provide groundwater recharge, 
etc.  One-year and (sometimes) 10-year storm 
event design required. 100-year spillway capacity 
always required. 

Flood, 
Drought, 
Riverine 
Erosion 

4.1 Moderate Local ES Ongoing 

NR-3 Consider regulations to regulate clear-cutting to help 
control erosion from construction sites. 

Flood, 
Drought, 
Riverine 
Erosion 

1.1 
3.1 Moderate Local 

PD 
ES 
CS 

 Completed April 17, 
2006 

NR-4 

Maintain the County’s cluster and open space 
subdivision regulations and recreation land 
dedication ordinance to enhance conservation 
efforts. 

All 1.1 
3.1 High Local 

PD 
ES 
CS 

Ongoing 

NR-5 
Study the possibility of developing a conservation 
subdivision, or open space subdivision, ordinance to 
help preserve significant natural features. 

All 3.1 
4.1 Moderate Local 

PD 
ES 
CS 

Completed April 17, 
2006 

Emergency Services (ES) Measures 

ES-1 
Identify priority County facilities and provide access 
to one main entrance.  Restore life safety and 
building systems as needed. 

All 1.1 High Local 
FEMA GSA Ongoing 

ES-2 
Develop a Business Continuity Plan, the primary 
document housing all disaster related plans and 
procedures. 

All  1.1 
1.3 High Local F-RM Completed 6/30/05 

ES-3 

Oversee completion of planned equipment 
replacements/upgrades for 800 MGHZ emergency 
communications systems, EMS facilities, and fire/rescue 
facilities as stipulated in the annually approved capital 
improvement program 

All 1.1 
1.3 High Local FDC 

As stipulated in the 
annual CIP: latest 

estimate before July 
2015 



Action 
# 

 
 

Action 
 

Hazard Objectives 
Addressed 

Relative 
Priority 

Funding 
Source 

Responsible 
Party 

Target Completion 
Date 

Structural (S) Projects 

S-1 Inspection and maintenance of Crabtree Creek flood 
control structures. Flood 1.1 High Local GSA 

ES Ongoing 

S-2 

Channel Maintenance - Possibility of private 
property owner assistance program to be 
investigated as part of stormwater utility feasibility 
study. Stormwater Management Task Force did not 
recommend this action. Board of Commissioners 
agreed. 

Flood 
Riverine 
Erosion 

1.1 
3.2 High Local ES  NA 

S-3 
Pursue stream restoration projects and will look for 
ways to expand the program through partnerships 
with various entities. 

Flood 
Riverine 
Erosion 

1.1 
1.3 High 

Local 
Regional 

State 
Federal 

ES 
CS 

DENR-WQ 
EEP 

USACE 

Ongoing 

S-4 

Pursue a risk-based approach to stormwater system 
maintenance by identifying high-priority stormwater 
system infrastructure that should be targeted for 
routine inspection and maintenance 

Flood 1.1 
1.3 High Local Municipalities  Ongoing 

Public Information (PI) Activities 

PI-1 

Provide technical assistance to private property 
owners who are subject to structural flooding.  
Environmental engineer will do site inspection and 
report recommending retrofit to reduce flood 
damage hazard. 

Flood 
1.1 
1.2 
4.2 

Moderate Local ES Ongoing 

PI-2 

Provide flood zone information through call-in or e-
mail program to any inquirer.  County requires 
showing flood zone information on all plats recorded 
in County planning jurisdiction. 

Flood 1.2 
4.2 High Local ES Ongoing 

PI-3 

Maintain a web site to answer citizen questions 
about flood hazards, flood safety, availability of flood 
insurance, stormwater regulations, and other 
information. 

Flood 1.2 Moderate Local ES Ongoing 

PI-4 
Partner with Raleigh to use the “Communicator” 
application that will use GIS to develop automated 
call lists to warn residents of impending floods  

Flood 1.1 
1.2 High Local EM 

GIS  Complete 
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Action 
# 

 
 

Action 
 

Hazard Objectives 
Addressed 

Relative 
Priority 

Funding 
Source 

Responsible 
Party 

Target Completion 
Date 

PI-5 

Maintain Environmental Network Hotline.  Citizens 
may report flooding problems, pollution issues, 
erosion problems, infrastructure damage, littering, 
etc. 

All 1.1 
1.2 Moderate Local ES Ongoing 

PI-6 

Use new future conditions flood maps.  Staff will 
review maps and identify all structures in floodplains 
and notify property owners of the risks and 
availability of flood insurance.    List forwarded to 
Emergency Management. 

Flood 

1.1 
1.2 
1.3 
4.1 
4.2 

High Local ES  Complete 

PI-7 Maintain flood elevation certificates and make 
copies available to the public. Flood 1.1 Moderate Local ES 

CS Ongoing 

PI-8 
Update flood hazard maps to reflect new 
subdivisions, changes in corporate limits, and any 
new DFIRM data. 

Flood 1.1 
3.2 Moderate Local ES Ongoing 

PI-9 

Continue to use the State’s Residential Property 
Disclosure Statement that includes check off on 
whether or not the property being offered for sale is 
within a Federally-designated floodplain. 

Flood 1.1 Moderate State State of NC, 
Realtors Ongoing 

PI-10 
Continue to make flood protection educational 
materials available in all branches of the  County 
public library system. 

Flood 1.1 
1.2 Moderate Local ES Ongoing 

PI-11 

Provide environmental education classes for 
development community and residents using 
Clearwater Contractor Education Program as 
model. 

Flood 1.1 
3.1 High 

Local 
State 

 

ES 
DENR- LQ 

CS 
Municipalities 

 Ongoing 

PI- 12 

Consider a countywide stormwater call center to 
improve response time to customers, provide an 
educational component, and allow stormwater staff 
to devote more time to solving problems 

Flood 1.1 
3.1 High 

Local 
State 

 

ES 
DENR- LQ 

CS 
Municipalities 

 Ongoing 

PI-13 

Develop common public education materials and 
programs to inform the public on stormwater issues 
and convince them to change their behaviors 
accordingly.  

Flood 
Drought 
Riverine 
Erosion 

1.1 
3.1 Moderate 

Local 
State 

 

ES 
DENR- LQ 

CS 
Municipalities 

 Ongoing 

 
 



III. Plan Implementation 
 
A. Process 
The Wake County Hazard Mitigation Plan will be implemented through the delegation of 
assignments as specified in Section II. Mitigation Action Plan.  Each implementation action 
includes the assignment of responsibility to specific County departments along with the 
establishment of a target date for completion of the activity. 
 
It will be the responsibility of the County Manager to ensure that these strategies are addressed 
by the target completion dates unless reasonable circumstances, e.g., lack of funding, prevent 
timely implementation.  In the case where a target date is not met, the reason for such failure to 
complete the activity in a timely manner will be noted in the annual progress report. 
 
B. Funding Sources 
Although in the long term hazard mitigation actions will save money by avoiding the loss of lives 
or property damages, in the short term each action will have an associated cost.  The County 
will rely heavily on local funding sources, however, the County will also seek funds from 
interested State and Federal agencies for both pre- and post-disaster activities. A short 
description of major disaster assistance programs is included here. Contact information for 
organizations and programs providing funding is included in Appendix D: Federal and State 
Resources. 
 
Counties depend upon local property taxes as the primary source of revenue.  Property taxes 
are typically used to finance services that must be available and delivered on a routine basis to 
the general public, e.g., education emergency management services, health and social 
services.  If local budgets allow, these funds can also be used for other purposes in the general 
public interest which would include programs to further hazard mitigation planning.  Local funds 
are most effective when used as local match for Federal and State grant programs. 
 

Federal Programs 
 

Pre-Disaster Mitigation Program – Federal Emergency Management Agency 
The Disaster Mitigation Act of 2000 created a national program to provide a funding 
mechanism that is not dependent on a Presidential disaster declaration.  The Pre-
Disaster Mitigation (PDM) Program provides funding to states and communities for cost-
effective hazard mitigation activities that complement a comprehensive mitigation 
program and reduce injuries, loss of life, and damage of property. 
 
The funding is based on a 75% Federal share plus a 25% non-Federal share of costs.  
The non-Federal match can be fully in-kind or cash or a combination of the two.  Special 
accommodations are made for small and impoverished communities who are eligible for 
90% Federal share plus 10% non-Federal. 
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Flood Mitigation Assistance Program – Federal Emergency Management Agency 
The Flood Mitigation Assistance Program (FMAP) was established by the National Flood 
Insurance Reform Act of 1994.  This program provides grants for cost effective 
measures to reduce or eliminate the long-term risk of flood damage to existing 
structures, with an emphasis on sites that historically have been subject to repetitive 
losses under the National Flood Insurance Program (NFIP).  These grants are also 
available for planning assistance to identify flood risks and actions to reduce that risk, to 
provide a process for approving flood mitigation plans, and to provide grants to 
implement measures to decrease flood losses. 
 
Examples of projects that are eligible for grants under this program include elevating or 
flood proofing pre-FIRM structures, i.e., structures that were brought into the regulatory 
floodplain by a revision of the Flood Insurance Rate Maps, to acquire land or structures 
in flood hazard areas, to relocate or demolish existing structures, to construct detention 
or retention ponds to aid in the control of flood waters, to flood proof sewer systems, to 
modify drainage culverts and to obtain technical assistance, e.g., hiring a professional 
consultant). 

  
Hazard Mitigation Grant Program (HMGP) - Federal Emergency Management 
Agency 
The Hazard Mitigation Grant Program (HMGP) provides funding for mitigation measures 
following a Presidential disaster declaration. The HMGP is funded in most part by the 
Federal government and administered by state governments.  FEMA can fund up to 75% 
of project costs and the State or local share can be cash or in-kind services. 
 
HMGP funds can be used for projects such as acquisition or relocation of structures from 
hazard prone areas, retrofitting of existing structures to protect them from future 
damages, and development of state or local mitigation standards designed to protect 
buildings from future damages, comprehensive state and local mitigation plans, 
structural hazard control, and the purchase of equipment to improve preparedness and 
response.   
 
Public Assistance (Infrastructure) Program – Federal Emergency Management 
Agency (Section 406) 
The Public Assistance (PA) Program provides funding to local governments following a 
Presidential disaster declaration.  Funds may be used for mitigation activities in 
conjunction with the repair of damaged public facilities and infrastructure.  Mitigation 
activities must be related to eligible disaster-related damages and must directly reduce 
the potential of future disaster damages. 
 
Projects are evaluated for cost effectiveness, technical feasibility, and compliance with 
statutory, regulatory and executive order requirements.  The evaluation must ensure that 
the mitigation measures do not negatively impact facility operation or risk from another 
hazard. 
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Small Business Administration Disaster Assistance Program - U.S. Small 
Business Administration 
The Small Business Administration (SBA) Disaster Assistance Program provides low-
interest loans to businesses following a Presidential disaster declaration.  The loans 
target businesses with repair and replacement of uninsured property damages including 
real estate, machinery and equipment, inventory, and supplies.  Businesses and non-
profit organizations are eligible. 
 
Community Development Block Grants - U.S. Department of Housing and Urban 
Development 
The Community Development Block Grant (CDBG) program assists communities in 
rehabilitating substandard dwelling structures and in expanding economic opportunities, 
primarily for low-to-moderate-income families.  However, as a result of a Presidential 
disaster declaration, CDBG funds may be used for long-term needs such as acquisition, 
reconstruction, and redevelopment of disaster-affected areas. 

 
State Programs 
 

Statewide Floodplain Mapping Initiative 
The State of North Carolina, through the Federal Emergency Management Agency’s 
Cooperating Technical Community partnership initiative, has been designated as a 
Cooperating Technical State (CTS).  As a CTS, the State has assumed primary 
ownership and responsibility for Flood Insurance Rate Maps (FIRMs) for all North 
Carolina communities. The Statewide Floodplain Mapping Initiative project will include 
conducting flood hazard analysis and producing updated, digital FIRMs (DFIRMs). 
 
This updated flood hazard data will provide current, accurate information for 
communities and property owners to make sound locating and design decisions when 
building new structures and infrastructure and when retrofitting existing structures.  If 
consistently used by communities for floodplain management, this information should 
help to dramatically reduce future flood losses in North Carolina. 
 
Clean Water Management Trust Fund - CWMTF Board of Trustees 
The Clean Water Management Trust Fund was created in 1996 for the purpose of 
making grants to local governments, state agencies, and conservation non-profit 
organizations to help finance projects that address water pollution.  CWMTF will fund 
projects that 1) enhance or restore degraded waters; 2) protect unpolluted waters; 
and/or 3) contribute toward a network of riparian buffers and greenways for 
environmental, educational, and recreational benefits. 
 
The program is funded annually through a portion of unreserved credit balance in the NC 
General Fund for a minimum of $30 million per year.  The CWMTF Board of Trustees, 
an independent body of 18 members, has responsibility for allocation of fund revenues. 
 
Water Resources Development Grant Program - NC Department of Environment 
and Natural Resources, Division of Water Resources 
The Water Resources Development Grant Program funds can be used as the non-
Federal share of water resources development projects.  Eligible projects include 1) 
general navigation projects; 2) recreational navigation projects: 3) flood control and 
water drainage projects; 4) stream restoration; 5) protection of privately owned beaches 
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with public access; 6) land acquisition and facility development for water-based 
recreation; and 7) aquatic weed control projects. 

 
Natural Heritage Trust Fund 
The Natural Heritage Trust Fund was established in 1987 and is funded by 25% of the 
annual state deed excise stamp tax revenues and a portion of personalized license plate 
sales. The fund is managed by the Board of Trustees and the Natural Heritage Program 
in the Division of Parks & Recreation (DPR) in the Department of Environment & Natural 
Resources (DENR).  (http://ils.unc.edu/parkproject/heritage/nhtf.html). 
 
NC Parks and Recreation Trust Fund (NCPARTF) 
The NC Parks and Recreation Trust Fund was established in 1993 and is funded by 
75% of the annual state deed excise stamp tax revenues.  State parks receive 65%; 
local parks, 30%; beaches & waterfronts, 5%; and administration, 3%. Approximately 
$22 million is available each year. The program is managed by the Board of the Parks & 
Recreation Authority and the Division of Parks & Recreation (DPR) in DENR.  
(http://ils.unc.edu/parkproject/partfund). 

 
Land and Water Conservation Fund (LWCF) 
The Land and Water Conservation Fund was established in 1964 to provide for funding 
for federal land acquisition and to provide matching grants for state and local 
governments to acquire parkland.   
  
National Recreation Trails Program 
The National Recreation Trails Program provides funds to federal, state and local 
governments and for non-profit organizations for the acquisition of land for trails, and for 
the development and maintenance of a trail system.   
  
Million Acres Initiative 
When the Million Acre Initiative began in January 1999, approximately 2.8 million acres 
— 9% of the state — were permanently protected in North Carolina. At least 112,000 
additional acres were permanently protected during the initiative's first two years. Upon 
reaching the million acre goal in 2009, North Carolina will contain at least 3.8 million 
acres of land which are permanently protected through the federal, state and local 
governments, and private, nonprofit groups. One of the stated objectives of protecting 
open space is to “reduce the risk to people and (property) from flooding”.  

 
Conservation Income Tax Credit 
Established in 1983, the Conservation Income Tax Credit provides a 25% income tax 
credit for donations of land or easements for conservation purposes. The donor's tax 
filing must be accompanied by a Certificate of Conservation Benefit from the Department 
of Environment & Natural Resources (DENR). (http://ncctc.enr.state.nc.us/). 
 
North Carolina Farmland Preservation Program 
The NC Farmland Preservation Program was established in 1986 and is funded by 
appropriates from the NC General Assembly.  The program is managed by the NC 
Department of Agriculture and Consumer Services and contracted to the Conservation 
Trust for N.C (CTNC). (www.info@ctnc.org or www.ctnc.org ).  
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Conservation Grants Fund 
The Conservation Grants Fund program was created in 1997 for the purpose of 
providing subsidies to non-profit land trusts to aid in transaction costs related to the 
donation of land, and to provide for staff and volunteer training.  This program has never 
been funded. 

 
Non-Governmental Sources 
Another potential but typically less available source of funds for implementing local hazard 
mitigation projects are monetary contributions from non-governmental organizations such as 
private sector companies, churches, charities, community relief funds, the Red Cross, 
hospitals, land trusts and other non-profit organizations interested in the environment or the 
plight of persons affected by disasters. 



IV. Plan Review and Update 
 
A. Introduction 
Periodic monitoring and reporting of progress is required to ensure that Plan goals and 
objectives are kept current and that local mitigation efforts are being accomplished.  The Wake 
County Hazard Mitigation Plan shall be reviewed annually, or more often as the local situation 
may require following a disaster declaration, to ensure that progress is being made on achieving 
stated goals and objectives. The Plan will also undergo periodic evaluation and update as 
required by FEMA and the State. 
 
B. Annual Review/Progress Report 
The County Manager shall direct the Environmental Services Director to take responsibility for 
conducting the annual review. The annual review shall include solicitation of comments from 
affected county departments through the re-initiation of the hazard mitigation team planning 
process utilized during development of the Plan. Other interested parties and the general public 
will be notified through a variety of media, including but not limited to the Wake County website 
(www.wakegov.com), and mailed or emailed notices, of the review process and the opportunity 
to comment on the Plan report. 
 
The annual review shall ensure: 
 

1. That the Planning Board receives an annual report and/or presentation on the progress 
of Plan implementation.  The report will include a status report on the implementation of 
mitigation actions. 

2. That the County Board of Commissioners receives an annual report and/or presentation 
on the progress of Plan implementation along with a recommendation from the Planning 
Board regarding on-going implementation of the Plan. 

3. The annual report will include an evaluation of the effectiveness and appropriateness of 
the mitigation actions included in the Plan. Specifically, the report will attend to the 
following questions: 

a. Do Plan goals and objectives continue to address current and expected 
conditions? 

b. Has the nature or magnitude of risks changed? 
c. Are current resources sufficient and appropriate for Plan implementation? 
d. Are there any implementation problems, i.e., technical, political, legal or 

coordination issues with other agencies? 
e. Are implementation outcomes as expected? 
f. Have other agencies and partners participated as proposed? 

4. The annual report will recommend, as appropriate, any necessary revisions or 
amendments to the Plan. 

 
If the County Board of Commissioners determines that the recommendations warrant 
amendment of the Plan, the Board may initiate an amendment through the process described 
below.  
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C. Periodic Plan Review and Update 
Periodic evaluation and revision of the Plan will help ensure that local mitigation efforts include 
the latest and most effective mitigation techniques. These periodic revisions may also be 
necessary to keep the County plan in compliance with Federal and State statutes and 
regulations. The Plan will need to be updated to reflect changes, such as new development in 
the area, implementation of mitigation efforts, revisions of the mitigation processes, and 
changes in Federal and State statutes and regulations.  
 
In the context of a Federal disaster declaration, State and local governments are allowed to 
update or expand an existing plan to reflect circumstances arising out of the disaster.  An 
updated plan in this circumstance might include a re-evaluation of the hazards and the 
jurisdiction’s exposure to them, a re-assessment of existing mitigation capabilities, and new or 
additional mitigation recommendations. 
 
The Plan shall be reviewed at a minimum every five (5) years to determine if there have been 
any significant changes that would affect the Plan.  Increased development, increased exposure 
to certain hazards, the development of new mitigation capabilities or techniques, and changes 
to Federal or State legislation may affect the appropriateness of the Plan.  
 

Review of the Plan  
The procedure for reviewing and updating the Plan shall begin with a report prepared by the 
Environmental Services Director and submitted to the Planning Board for consideration and 
recommendation to the County Board of Commissioners.  The report shall include a 
summary of progress on implementation of hazard mitigation strategies and a 
recommendation, as appropriate, for any changes or amendments to the Plan. 
 
The review shall include an evaluation of the effectiveness and appropriateness of the Plan.  
Specifically, the evaluation shall involve a review of the consistency of day-to-day land use 
decisions to determine if the hazard mitigation policies are being implemented.  The review 
shall recommend if plan amendments are warranted and if any revisions to regulatory tools 
(zoning, subdivision regulation, etc.) are necessary to assist in implementing the policies of 
the Plan. 

 
If the County Board of Commissioners determines that such report raises issues that 
warrant modification of the Plan, or if the Planning Board recommends that issues have 
been raised which warrant modification of the Plan, the Board may initiate an amendment as 
delineated below, or may direct the County Manager to undertake a complete update of the 
Plan. 
 
Procedure for Amending the Plan 
An amendment to the Plan shall be initiated by the County Board of Commissioners either at 
its own initiative or upon the recommendation of the Planning Board, the Environmental 
Services  Director, or any other person or agency who demonstrates that an amendment 
should be considered. 
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Upon initiation of a Hazard Mitigation Plan text or map amendment, the Environmental 
Services  Director shall re-convene the hazard mitigation planning team and notify other 
interested parties as described in the Annual Review/Progress Report subsection above.  
The team will consider any proposed amendment(s) which shall then be forwarded to 
affected parties, including, but not limited to, County departments, municipalities within the 
County, and other interested agencies such as the North Carolina Division of Emergency 
Management, the United States Army Corps of Engineers, and the Federal Emergency 
Management Agency for a ninety (90) day review and comment period. 
 
At the end of the comment period, the proposed amendment(s) shall be forwarded along 
with all review comments to the Planning Board for consideration.  If no comments are 
received from the reviewing department or agency within the specified review period, such 
shall be noted in the report to the Planning Board. 
 
Planning Board Review and Recommendation 
The Planning Board shall review the proposed amendment(s), the report and 
recommendation of the Environmental Services Director, and any comments received from 
other local governments and State and Federal agencies.  The Planning Board shall submit 
a recommendation on the proposed amendment to the County Board of Commissioners 
within sixty (60) days.  Failure of the Planning Board to submit a recommendation within this 
time period shall constitute a favorable recommendation.  
 
In deciding whether to recommend approval or denial of an amendment request, the 
Planning Board shall consider whether or not the proposed amendment is necessary based 
upon one or more of the following factors: 

 
a) There are errors or omissions made in the identification of issues or needs during the 

preparation of the original Plan; 
b) New issues or needs have been identified which were not adequately addressed in 

the original Plan; 
c) There has been a change in projections or assumptions from those on which the 

original Plan was based. 
 
Board of Commissioners Review and Approval 
Upon receiving the recommendation of the Planning Board, the County Board of 
Commissioners shall hold a public hearing.  The Board shall review the Planning Board 
recommendation (including the factors delineated above), the report and recommendation 
from the Environmental Services Director, and any oral or written comments received at the 
public hearing.  Following that review, the Board shall take one of the following actions: 

 
a) Adopt the proposed amendment as presented or with modifications. 
b) Deny the proposed amendment. 
c) Refer the amendment request back to the Planning Board for further consideration. 
d) Defer the amendment request for further consideration and/or hearing. 
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Appendix A: Hazard Identification and Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
This section includes a description and history of natural hazard events that are known to have 
affected Wake County; data regarding specific municipalities within the county were included 
when available. Primary data sources are the North Carolina Hazard Mitigation Plan’s Statewide 
Risk Assessment for Natural Hazards and two national databases - the National Climatic Data 
Center (NCDC - http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms) and the Spatial 
Hazard Events and Losses Database for the United States (SHELDUS* - 
http://go2.cla.sc.edu/hazard/db_registration). All historical data searches were conducted for the 
period 1950 to 2006.  Where no information on injuries and deaths or property and crop 
damages are included, information was not available from these resources. Data from the 
County is included as available. 
 
*Note: SHELDUS information concerning certain hazards causing fatalities and injuries are in 
decimal form. Casualties and damages are often listed without specific spatial reference, for 
instance severe thunderstorms affected Central NC.  In order to assign the damage amount to a 
specific county, SHELDUS divides the total number of fatalities or injuries by the number of 
counties affected. For example, if a severe thunderstorm affected Chatham, Durham, Wake, 
and Johnston counties and resulted in 1 fatality, each county would receive a 0.25 rating. 
 
As required by FEMA, all twelve potential hazards that could affect Wake County are profiled in 
this section of the Plan.  The Wake County Composite Hazard Index Table (Table A-31) 
includes those hazards that were categorized as either “moderate” or “high” risk based on a 
review of all twelve hazard histories. 
 

1. Coastal and Riverine Erosion 
2. Dam and Levee Failures 
3. Droughts and Heat Waves 
4. Earthquakes 
5. Floods 
6. Hurricanes and Coastal Storms 
7. Landslides and Sink Holes 
8. Severe Storms and Tornadoes 
9. Tsunamis 
10. Volcanoes 
11. Wildfires 
12. Winter Storms and Freezes 

 

A. Introduction 
The development of a hazard mitigation plan consists of five 
steps – 1) identification and analysis of natural hazards that 
could impact the community, 2) assessment of the 
community’s vulnerability to natural hazards, 3) assessment 
of the community’s capability to respond to a natural 
disaster, 4) assessment of the community’s current policies 
and ordinances that affect hazard mitigation, and 5) 
development of hazard mitigation strategies that can be 
implemented to reduce future vulnerability. (Source: Natural 
Hazard Center, PSU)

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�
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B. Hazard Analysis - Evaluation Method 
The purpose of the hazard analysis is to evaluate the likelihood of experiencing each specific 
natural hazard in the future, and an estimation of likely intensity and probable level of impact.  
Each natural hazard was evaluated for three characteristics: 
 

1. Likelihood of Occurrence, i.e., expected frequency; 
2. Likely Range of Impact, i.e., predictable size and location of impact; and 
3. Probable Level of Impact, i.e., estimated strength and damage potential. 
 
Likelihood of Occurrence 
The likelihood, or frequency, of occurrence of a particular hazard within a specific jurisdiction 
will be classified in one of four categories.  These four categories are explained in Table A - 
1. 

  

Table A-1: Explanation of Hazard Likelihood of Occurrence 
 

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 
within the next ten 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.       

Source: “Keeping Natural Hazards from Becoming Disasters”, NC Division of Emergency Management, November 2001, p. 11. 
 

Likely Range of Impact 
The likely range of impact, or predictable size and location, of a particular hazard within a 
specific jurisdiction will be classified in one of three categories.  These three categories are 
described in Table A-2. 

  

Table A-2: Description of Likely Range of Impact 
 

Size of Area Description 
Small 10% or less of the total jurisdictional area 
Medium 10% to 40% of the total jurisdictional area 
Large 40% to 100% of the total jurisdictional area 

Source: “Keeping Natural Hazards from Becoming Disasters”, NC Division of Emergency Management, November 2001, p. 11. 
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Probable Level of Impact 
The probable level of impact, or estimated strength and damage potential, of a particular 
hazard within a specific jurisdiction will be classified in one of four categories as described in 
Table A-3. 

 

Table A-3: Description of Hazard Probable Level of Impact 
 

Level Area Affected Impact1 
Catastrophic More than 50% • Multiple deaths. 

• Complete shutdown of facilities for 30 days or 
more. 

• More than 50% of property is severely 
damaged. 

Critical 25 to 50% • Multiple severe injuries. 
• Complete shutdown of critical facilities for at 

least 2 weeks. 
• More than 25% of property is severely 

damaged. 
Limited 10 to 25% • Some injuries. 

• Complete shutdown of critical facilities for more 
than 1 week. 

• More than 10% of property is severely 
damaged. 

Negligible Less than 10% • Minor injuries. 
• Minimal quality of life impact. 
• Shutdown of critical facilities and services for 24 

hours or less. 
• Less than 10% of property is severely damaged.

Source: “Keeping Natural Hazards from Becoming Disasters”, NC Division of Emergency Management, November 2001, p. 12. 
1 The impact of a natural hazard is a combination of the severity of the occurrence, the magnitude of the event, and the density 

of human activity in the affected area. 
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Composite Hazard Index Rating  
These three sets of classification categories - likelihood of occurrence, likely range of impact, and probable level of impact – have been combined to 
create a composite hazard index for each natural hazard.  The combined hazard index describes vulnerability in general terms of “low”, “moderate” 
or “high” hazard susceptibility.  An individual hazard index is developed at the end of each of the twelve hazard sections.  Table A-31 at the end of 
Appendix A is a composite of the twelve hazard index scores.   

 

Table A-4: Composite Hazard Index Rating1 
 

 

1 Each variable was assigned a number from 1 (lowest) to 3 or 4 (highest) rating.  A score from 9 to 11 is a “high hazard risk”; from 6 to 8 “moderate hazard risk”; and from 3 to 5 “low hazard risk”. 
 
 
 

Size of area Small 
(1) 

Medium 
(2) 

Large 
(3) 

Small 
(1) 

Medium 
(2) 

Large 
(3) 

Small 
(1) 

Medium 
(2) 

Large 
(3) 

Small 
(1) 

Medium 
(2) 

Large 
(3) 

Likelihood of  
Occurrence  
 Impact 

Catastrophic 
(4) 

Critical 
(3) 

Limited 
(2) 

Negligible 
(1) 

Highly Likely 
(4) 

 
9 

High 

 
10 

High 

 
11 

High 

 
8 

Moderate 

 
9 

High 

 
10 

High 

 
7 

Moderate 

 
8 

Moderate 

 
9 

High 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate 

Likely 
(3) 

 
8 

Moderate 

 
9 

High 

 
10 

High 

 
7 

Moderate 

 
8 

Moderate 

 
9 

High 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate

 
5 

Low 

 
6 

Moderate 

 
7 

Moderate 

Possible 
(2) 

 
7 

Moderate 

 
8 

Moderate 

 
9 

High 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate 

 
5 

Low 

 
6 

Moderate 

 
7 

Moderate

 
4 

Low 

 
5 

Low 

 
6 

Moderate 

Unlikely 
(1) 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate

 
5 

Low 

 
6 

Moderate 

 
7 

Moderate 

 
4 

Low 

 
5 

Low 

 
6 

Moderate

 
3 

Low 

 
4 

Low 

 
5 

Low 
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C. Natural Hazards Identification and Analysis 
 
1. Coastal and Riverine Erosion Hazard (Source: FEMA) 
The U.S. Congress through the National Flood Insurance Reform Act of 1994 required 
that FEMA conduct a study to evaluate erosion hazards along rivers and coast lines.  
The study was to assess the economic impact of erosion and erosion mapping on 
communities and on the National Flood Insurance Program (NFIP). The legislation 
defined "Erosion Hazard Area" as "an area where erosion or avulsion is likely to result in 
damage to or loss of buildings and infrastructure within a 60-year period."     
 
1.1 Coastal Erosion Hazard  
(Information source: FEMA) 

Hazard Analysis - Coastal Erosion 
Since Wake County is not a coastal county, coastal erosion is not included in the natural 
hazard index analysis. 

 
 

1.2 Riverine Erosion Hazard (Information source: 
Farm*A*System North Carolina/Photo: FEMA) 
North Carolina's 37,000 miles of streams and 
rivers and the floodplains and upland areas 
adjacent to these waters have great economic, 
social, cultural, and environmental value. These 
corridors contain complex ecosystems that 
encompass the land, plants, animals, and stream 
networks.  

 
Rivers and streams perform a number of important 
functions, including carrying water and sediment, 
storing water in wetlands and floodplains, and 
providing habitat for aquatic and terrestrial plants 
and animals. For these and other reasons, 
protecting streams is important. 

 
Stable stream channels maintain their shape by slowly eroding the outside of a meander 
bend while depositing sediment on the inside bend.  Unaltered streams located in large, 
flat floodplains have more meanders than steep streams without floodplains.  Whatever 
the channel form, most unaltered streams have alternating, regularly spaced, deep and 
shallow areas called pools and riffles. 

 
Naturally stable floodplain stream channels are typically sinuous with varying channel 
depths and stream banks low enough to periodically allow large storm surge to overflow 
onto the floodplain in response to significant storm events. The natural meandering and 
varying channel depths dissipate the energy of the water and reduce stream bank 
erosion. Floodplains also dissipate water energy during high flows, spreading shallow 
water over a wide area.  
 
Bank height and steepness are the most important indicators of stream bank stability. 
When stream banks are too high and steep, soil erodes from the bank. Bank height is 
related to factors such as bank slope, soil types, vegetation cover, and location along the 
channel.  However, once a critical bank height is reached, erosion likely will occur 
regardless of the other factors.    

 
Management practices that reduce stream bank erosion and sedimentation and protect 
riparian (on the bank of a river, stream, or other body of water) vegetation can help 
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maintain critical stream channel features.  Vegetation slows the flow of water and 
reduces erosion of the banks. Overall, streams with a mature, diverse riparian buffer are 
the most stable over time. 
 
Many streams in North Carolina have been straightened and dredged for agriculture, 
development, and flood control. Straight streams have a steeper gradient than 
meandering streams which often results in channel incision.  Incision is an erosion 
process that lowers the streambed elevation until it reaches bedrock or other resistant 
materials.  Incision increases stream bank heights and disconnects the stream from the 
original floodplain. In channels with steeper slopes and higher banks, large volumes of 
water cause significant stream bank erosion.  

 
Hazard Analysis – Riverine Erosion 

 
Likelihood of Occurrence of Riverine Erosion 
There is no recorded history of significant riverine erosion occurring in Wake County, 
thus likelihood of occurrence is rated as “unlikely”. 
 
Likely Range of Impact for Riverine Erosion 
The potential for riverine erosion is confined to limited areas of the County, thus the 
range of impact can be classified as “small”.   

 
Probable Level of Impact for Riverine Erosion 
There are few structures located within areas subject to riverine erosion, however there 
is a potential for damage to the infrastructure (i.e. – bridges and road crossings) 
throughout the County, therefore riverine failure in Wake County can be classified as 
“negligible”. 

 
Wake County Hazard Index for Riverine Erosion 
The hazard index for riverine erosion in Wake County is categorized as “low” based on 
an “unlikely” occurrence, “small” range of impact, and “negligible” level of impact.  This 
hazard index of “low” indicates that riverine erosion poses a relatively low threat and that 
local hazard mitigation efforts are more wisely directed to other hazards to which the 
County and its municipalities are more vulnerable. Riverine Erosion is not included in the 
Wake County Composite Hazard Index. 
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2. Dam Failures 
 
2.1 Dams 
 
Dams store water in reservoirs during times 
of excess flow, so that water can be released 
from the reservoir during other times, when 
natural flows are inadequate to meet the 
needs of water users.i Dams can pose risks 
to communities if not designed, operated, and 
maintained properly. In the event of a dam 
failure, the energy of the water stored behind 
even a small dam is capable of causing the 
loss of life and considerable property damage 
if there are people located downstream from 
the dam.ii Many dam failures have resulted 
because of an inability to safely pass flood 
flows. Failures caused by hydrologic 
conditions can range from sudden (with 
complete breaching or collapse), to gradual 
(with progressive erosion and partial 
breaching). The most common modes of 
failure associated with hydrologic conditions 

include overtopping, the erosion of earth spillways, and overstressing the dam or its 
structural components.iii  
 
Description  
 
Like all built structures, dams deteriorate. Lack of maintenance causes dams to be more 
susceptible to failure. In the United States since 2000, more than 600 dam incidents, (including 
70 dam failures) were reported to the National Performance of Dams Program, which collects 
and archives information on dam performance as reported by state and federal regulatory 
agencies and dam owners. Dam incidents are events (such as large floods, earthquakes or 
inspections) that alert dam safety engineers to deficiencies that threaten the safety of a dam. 
Due to limited state staff, many incidents are not reported, and therefore the actual number of 
incidents is likely to be much higher. The hazard potential is the possible adverse incremental 
consequences that result from the release of water or stored contents, due to the failure of the 
dam or disoperation of the dam or appurtenances. Dam failures can be grouped into three 
categories: low-, significant-, and high-hazard potential situations. Hazard potential does not 
indicate the structural integrity of the dam itself, but rather the effects if a failure should occur. 
The hazard potential assigned to a dam is based on consideration of the effects of a failure 
during both normal and flood-flow conditions.iv Table A-5 (below) provides a description and 
guidelines of the three classes of dam hazards. 
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Table A-5. Dam Hazard Classifications 
 

DAM HAZARD CLASSIFICATIONv 

Hazard Classification Description Quantitative Guidelines 
Low Interruption of road service, low 

volume roads; economic damage 
Less than 25 vehicles per day; 
less than $30,000 

Intermediate (Significant) Damage to highways, interruption 
of service; economic damage 

25 to less than 250 vehicles 
per day; $30,000 to less than 
$200,000 

High Loss of human life; economic 
damage 
 
*Probable loss of human life due to 
breached roadway or bridge on or 
below the dam 

Probable loss of one or more 
human lives; more than $200,000  
* 250 Vehicles per day at 1000-ft. 
visibility;100 Vehicles per day at 
500-ft. visibility; 25 Vehicles per 
day at 200-ft. visibility 

 
In North Carolina, dams exist throughout the state and have played an important role in its 
economic development. Dams are relied upon to generate power, provide communities with 
drinking water, and protect individuals from floods. There are more than 4,600 dams in North 
Carolina. According to the Division of Land Resources, approximately 1,700 dams would pose a 
risk to public safety and property if a dam failure were to occur.  Additionally, the number of 
high-hazard potential dams whose failure would cause a loss of human life is increasing. In 
1998, states reported 9,281 high-hazard potential dams, with North Carolina having the highest 
number (874). The number of high-hazard potential dams increased to 9,921 by 2001, and the 
number in North Carolina increased to 988. The number of North Carolina dams that have been 
identified as structurally unsafe increased from 40 in 1998 to 139 in 2001.vi 
 
Communities continue to develop along the state’s rivers, many in potential dam-failure 
inundation zones. Further exacerbating the potential risk to citizens is the disrepair of many 
dams and the lack of sound plans to help guide necessary repairs and warning systems to alert 
the public in the event of a dam failure.   
 
Historical Occurrences 
Table A-6 lists the historical occurrences of dam failure. 

Table A-6. Detailed Dam Failure History 
 

NORTH CAROLINA DAM BREAK EVENTS 
# Event Year Location Severity Extent of Damages 
1 Bearwallow Lake 

Dam Break 
1976 Bearwallow Lake, N.C. Sliding Unknown 

2 Potato Hill Lake 
Dam Break 

1977 Potato Hill Lake, N.C. Overtopping Unknown 

3 Winston Dam 
Break 

1912 Winston, N.C. Overtopping Unknown 

5 Hurricane Fran 1996 Eastern N.C. 3 major and 
12 minor breaks 

Private facilities 

6 Hurricane Floyd 1999 44 Counties of N.C. 36 failures 100 dams damaged; 
hog lagoon overflow 

7 Hope Mills 2003 Hoke and Cumberland 
Counties, N.C.  

5 failures and 
11 damaged dams 

No injuries 
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Location and Extent 
 

Table A-7.  High Hazard Dams with Maximum Impoundments Exceeding 10,000 Acre Feet 
 

Dam Name Owner Name County City 
Maximum 

Impoundment 
(Acre Feet) 

Catawba Dam Duke Power Company McDowell Charlotte 265,182 

W. Kerr Scott Dam US Army Corps Engineers Wilkes North Wilkesboro 153,000 

Moss Lake Dam City of Kings Mountain Cleveland Kings Mountain 53,280 

Lake Lure Dam Town of Lake Lure Rutherford Lake Lure 44,914 

Lake Cammack Dam City of Burl Alamance Burlington 36,000 

Townsend Lake Dam City of Greensboro Guilford Greensboro 32,663 

Lake Auman Dam West Side Landowners Moore West End 28,014 

Oak Hollow Lake Dam City of High Point Guilford High Point 24,500 

North Fork Reservoir Dam Asheville-Buncombe Water Authority Buncombe Asheville 21,700 

Toxaway Dam Lower Lake Toxaway Corporation Transylvania Lake Toxaway 21,500 

Troublesome Creek Dam City of Rockingham Rockingham Reidsville 21,161 

Lake Brandt Dam City of Greensboro Guilford Greensboro 18,391 

Lake Summit Dam Duke Power Company Henderson Charlotte 15,840 

Country Line W/S #1 (Farmer Lake) Caswell County Caswell Yanceyville 15,268 

High Point Municipal Dam City of High Point Guilford High Point 11,694 

Rink Lake Dam Duke Power Company Alexander Charlotte 11,400 

Lake Tom-A-Lex Dam Thomasville & Lexington Davidson Thomasville 11,180 

Back Creek Reservoir City Manager  City Of Graham Alamance Graham 10,645 

Lake Royale Dam Lake Royale Inc. Franklin Dallas 10,260 

Woodlake Dam Woodlake Partners Limited Partnership Moore Vass 10,000 
 
Dam Failure Hazard Scores 
 
Figure A-1 represents the relative location of Dam Failure hazard vulnerability across the state 
of North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all of the other individual hazard maps.) 
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Figure A-1. Dam Failure Hazard Scores by County 
 

 
 

 
Dams in Wake County (Wake County Multi-Hazards Map - back pocket) 
There are 370 regulated dams in Wake County.  One hundred and eight (108) of those 
dams are rated “high hazard” meaning that if a failure were to occur there is a probable 
loss of one or more human lives and property damage would probably exceed $200,000 
(see Table A-5).  A recent history of dam failures in Wake County is shown in Table A-8. 

 
 

Table A-8:  History of Dam Failures in Wake County 
 

Name Class at Time 
of Failure Current Class Hurricane 

Cause of Failure 
Cedar Hills1 Intermediate High Heavy rains mid 1970s 
Coachman's Trail Lower High High Heavy rains late 1970s 
Beaman's Lake2 Intermediate Intermediate Heavy rains late 1980s 
Penny Hill Lake Low Low Fran (1996) 
Lake Raleigh High High Fran (1996) 
Yates Mill Pond Intermediate Intermediate Fran (1996) 

Bass Lake1 Low High Fran (1996) 

Silver Lake3 Intermediate High Fran (1996) 
1 High due to downstream development    
2 Exempt due to dam height.    
3 High due to increased traffic on downstream road.    
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Hazard Analysis – Dam Failure 
 
Likelihood of Occurrence for Dam Failure 
There is no recorded history of significant dam failures occurring in Wake County; 
however, failure of one or more of the 108 high hazard dams in the County due to high 
rain precipitation or other hazardous events could result in significant damage to 
downstream properties and the possible loss of human life.  The likelihood of a 
significant high hazard dam failure can be classified as “possible”. 
 
Likely Range of Impact for Dam Failure 
The potential for dam failure is confined to limited areas of the County, thus the range of 
impact can be classified as “small”.   

 
Probable Level of Impact for Dam Failure 
With limited possibility of occurrence and small exposure, the probable level of impact of 
dam failure in Wake County can be categorized as “negligible”. 

 
Wake County Hazard Index for Dam Failure 
The hazard index for dam failure in Wake County is categorized as “low” based on a 
rating of “possible” occurrence, “small” range of impact, and “negligible” level of impact.  
This hazard index of “low” indicates that dam failure, especially given the regulation and 
inspection programs of the NC Dam Safety Program, poses a relatively low threat.  
Hazard mitigation efforts should continue to rely primarily on the State Dam Safety 
Program to discover and correct any potential failure problems. Based on the hazard 
analysis of “low” for Wake County, dams are not included in the composite hazard index. 
 
2.2 Levees  

Hazard Analysis - Levee Failure 
There are no known levees in Wake County, thus levee failure is not included in the natural 
hazard index analysis. 
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3. Droughts and Heat Waves 
 
3.1  Droughts (Source: National Drought Mitigation Center, 
University of Nebraska) 
 
Drought (meteorological, agricultural, and 
hydrological) 
 
Definition 
 
Drought refers to an extended period of deficient 
rainfall relative to the statistical mean established for a 
region. Drought can be defined according to 
meteorological, hydrological, and agricultural criteria.vii 

Meteorological drought uses long-term precipitation data to measure present precipitation levels 
against departures from normal precipitation levels. Hydrological drought is defined by surface 
and subsurface water supply deficiencies based on stream flow, lake, reservoir, and ground 
water levels.  Agricultural drought occurs when there is insufficient soil moisture to satisfy the 
water budget of a specific crop, leading to destroyed or underdeveloped crops with greatly 
depleted yields. 
 
Description  
  
Drought is a normal, recurrent feature of climate, although many erroneously consider it a rare 
and random event. Because drought is progressive in nature and develops slowly, it is often not 
recognized until it reaches a severe level.  
 
The underlying cause of most droughts can be related to variations in large-scale atmospheric 
circulation patterns and the locations of anticyclones, or high-pressure systems. Sometimes, 
whirling masses of air separate from the main westerly airflow (analogous to whirlpools that 
form in rapidly flowing rivers) and effectively prevent the usual west-to-east progression of 
weather systems. When these “blocking systems” persist for extended periods of time, weather 
extremes (such as drought, floods, heat waves, and cold snaps) can occur.   
 
The Palmer Drought Severity Index (PDSI) is a measure of drought that is widely used in the 
United States for tracking moisture conditions. The PDSI is defined as “an interval of time, 
generally in months or years in duration, during which the actual moisture supply at a given 
place rather consistently falls short of the climatically expected or climatically appropriate 
moisture supply.” The range of PDSI is from –4.0 (extremely dry) to +4.0 (excessively wet), with 
the central half (–2.0 to +2.0) representing the normal or near normal conditions. The PDSI is 
best used for long-term measurements of drought. For short-term (week-to-week) 
measurements, it is more useful to use the Crop Moisture Index (CMI), also developed by 
Wayne Palmer.viii   
 
Sequence of Drought Impacts 
When drought begins, the agricultural sector is usually the first to be affected because of heavy 
dependence on stored soil water. Soil water can be rapidly depleted during extended dry 
periods. If precipitation deficiencies continue, then people dependent on other sources of water 
will begin to feel the effects of the shortage. Those who rely on surface water (reservoirs and 
lakes) and subsurface water (ground water), for example, are usually the last to be affected.  A 
short-term drought that persists for 3 to 6 months may have little impact on these sectors, 
depending on the characteristics of the hydrologic system and water use requirements. 
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Historical Occurrences 
          

In the recent past, many areas of North Carolina have been affected by drought, to 
varying degrees. The years since 1998 have seen the driest conditions.  
 
 

Table A-9:  History of Drought in North Carolina and the U.S. 
 
Year Description 
1980 The drought/heat wave summer of 1980 caused over $20 billion in damages to 

agriculture and related industries and an estimated 10,000 heat stress-related deaths in 
the United States. 

1986 $1 - $1.5 billion in damages and an estimated 100 deaths nationwide. 
1988 Over $40 billion in damages and 5,000 to 10,000 deaths across central and eastern 

United States. 
1993 During June-July 1993 most of the Southeast received less than 50% of normal rainfall 

along with temperatures 3 – 6 degrees above normal.  Eighty-nine of the one hundred 
counties in NC were declared disaster areas.  Crop losses for NC were estimated at 
$165 million.  During this period, North Carolina also recorded the second driest 
summer (June-August) on record (since 1895) with a statewide average precipitation of 
only 9.43 inches. The Raleigh-Durham area recorded the driest June on record with 
0.33 inches of rain.  Estimated damages for the United States exceeded $1 billion in 
damages to agriculture and at least 16 deaths. 

1998 Severe drought/heat wave from Texas/Oklahoma eastward to the Carolinas resulted in 
$6 - $9 billion in damages to agriculture and at least 200 deaths. 

1999 Summer drought/heat wave of 1999 resulted in extensive agricultural losses estimated 
at over $1.0 billion in damages and an estimated 502 deaths in the United States.  The 
east coast was hardest hit by the drought, with record and near-record short-term 
precipitation deficits occurring on a local and regional scale resulting in agricultural 
losses and drought emergencies being declared in several states.  Drought was 
especially severe in the mid-Atlantic states, where local water restrictions were in effect 
and drought emergencies were declared by several governors.  February-August 1999 
ranked as the fifth driest such period in the 105-year record.  

2000 Severe drought and persistent heat over south-central and southeastern states caused 
significant losses to agriculture and related industries estimated at over $4.0 billion in 
damages and 140 deaths. 

2002 According to the National Climatic Data Center, moderate to extreme drought affected 
more than 45% of the United States June through August of 2002.  Nationwide, the 
summer of 2002 was the third hottest on record after the summers of 1934 and 1936.  
The 12 months that ended with August 2002 were the driest on record for North 
Carolina.  Local water restrictions were in effect throughout central and western North 
Carolina. 

2007 According to the National Climatic Data Center, an exceptional drought affected Wake 
County in the summer of 2007. Local water restrictions were in effect throughout central 
and western North Carolina 

Source: National Climatic Data Center. 
 

Drought Hazard Scores 
 
Figure A-2 represents the relative location of Drought hazard vulnerability across the state of 
North Carolina. Figure A-3 represents the relative location of Agricultural Drought hazard 
vulnerability, and Figure A-4 represents the relative location of Hydrologic Drought hazard 
vulnerability across the state of North Carolina. The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
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yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 

 
Figure A-2. Drought Hazard Scores by County 
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Figure A-3. Agricultural Drought Hazard Scores by County 

 
 

Figure A-4. Hydrological Drought Hazard Scores by County 
 

 
 

 
Additional Information 
 
Drought Facts   
http://earthobservatory.nasa.gov/Library/DroughtFacts/ 

http://earthobservatory.nasa.gov/Library/DroughtFacts/�
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2002 Precipitation Summary 
http://www.ncwater.org/Water_Supply_Planning/Drought_Monitoring_Council/Documents/droug
ht_stations.pdf 
 
Neal Lott, Physical Scientist. National Climatic Data Center Research Customer Service Group. 
Technical Report 93-04. The Summer of 1993: Flooding in the Midwest and  
Drought in the Southeast. 
http://216.239.57.100/search?q=cache:Ggc8df5bXRAJ:www1.ncdc.noaa.gov/pub/data/techrpts/
tr9304/tr9304.epstprevious+heat+wave+events+north+carolina&hl=en&ie=UTF-8  
 
Drought Monitor Archive 
http://drought.unl.edu/dm/archive.html 
 

3.2 Heat Waves 
Heat kills by taxing the human body beyond 
its abilities.  In a normal year, about 175 
Americans succumb to the demands of 
summer heat.  Among large natural hazards, 
only the cold of winter -- not lightning, 
hurricanes, tornadoes, floods, or earthquakes 
– takes a greater toll.  In the 40-year period 
from 1936 through 1975, nearly 20,000 
people in the United States were killed by the 
effects of heat and solar radiation.  In the 

disastrous heat wave of 1980, more than 1,250 people died as a direct result of the heat 
wave.  People at higher risk, e.g., with aging or diseased hearts, are especially 
susceptible to excessive heat.  In recent years, the National Weather Service (NWS) 
has stepped up efforts to more effectively alert the general public and appropriate 
authorities to the hazards of heat waves and prolonged excessive heat/humidity 
episodes. (Source: National Oceanic and Atmospheric Administration (NOAA)) 
 

Heat waves occur when temperatures hover 10 degrees or more above the average high 
temperature for the region, and those extremely high temperatures last for several weeks.ix 
Excessively dry and hot conditions can provoke dust storms and low visibility and exacerbate 
the impacts of drought. Humid or muggy conditions, which add to the discomfort of high 
temperatures, occur when a “dome” of high atmospheric pressure traps hazy, damp air near the 
ground.   
 
Description 
 
Differences in temperatures over the various parts of the State are no less pronounced in 
summer than in winter. The warmest summer temperatures occur within the interior regions of 
the state, rather than near the coast. In some interior locations, summer heat and humidity can 
combine to cause temperatures to feel more like 105 degrees—a health risk even to those 
acclimated to warm weather.x The average daily maximum midsummer temperature exceeds 92 
degrees F at Goldsboro and Fayetteville, for example, while on the southernmost part of the 
coast during the same season, the average daily maximum is only 89 degrees F. The mid-July 
average afternoon high temperature atop Mount Mitchell is only 68 degrees F, while over widely 
populated areas in the state’s mountainous areas, the afternoon high temperature figure is 
around 80 degrees F.  Morning temperatures average about 20 degrees lower than those 
experienced during the afternoon except along the immediate coast, where the daily range is 
only 10 to 15 degrees.xi   
 

http://www.ncwater.org/Water_Supply_Planning/Drought_Monitoring_Council/Documents/drought_stations.pdf�
http://www.ncwater.org/Water_Supply_Planning/Drought_Monitoring_Council/Documents/drought_stations.pdf�
http://216.239.57.100/search?q=cache:Ggc8df5bXRAJ:www1.ncdc.noaa.gov/pub/data/techrpts/tr9304/tr9304.epstprevious+heat+wave+events+north+carolina&hl=en&ie=UTF-8�
http://216.239.57.100/search?q=cache:Ggc8df5bXRAJ:www1.ncdc.noaa.gov/pub/data/techrpts/tr9304/tr9304.epstprevious+heat+wave+events+north+carolina&hl=en&ie=UTF-8�
http://drought.unl.edu/dm/archive.html�
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Historical Occurrences 
 
During the spring and summer, North Carolina experiences occasional invasions of cool dry air; 
however, an increase in sunshine, which typically follows these events, usually raises 
temperatures back up quickly. When the dryness of the air is sufficient to keep cloudiness at a 
minimum for several days, temperatures may occasionally reach 100 degrees F or higher at 
interior elevations below 1,500 feet. Ordinarily, however, summer cloudiness develops to limit 
the sun’s heating, while temperatures remain in the 90-degree F range. An entire summer 
occasionally passes without a high temperature of 100 degrees F being recorded in the State. 
The average daily maximum reading in midsummer is below 90 degrees F for most localities. 
 
Higher temperatures and the increased frequency of heat waves may raise the number of heat-
related deaths, as well as the incidence of heat-related illnesses. The average temperature in 
Chapel Hill, for example, has increased 1.2 degrees F during the past 100 years, and 
precipitation has increased by up to 5 percent in many parts of the state. These past trends may 
or may not continue into the future. Although North Carolina is exposed to regular, intense heat 
during a typical summer, the population could still be sensitive to heat waves. In Greensboro, a 
warming of 3 degrees F during a typical summer is estimated to increase heat-related deaths by 
nearly 70 percent, from approximately 20 fatalities to about 35 fatalities (although the increased 
use of air conditioning may not have been fully accounted for).xii  
 
Between May 18, 1996 and August 20, 2005, North Carolina reported 12 heat temperature 
extremes, which caused 10 fatalities and 16 injuries. Table A-10 lists the one event that 
affected Wake County.   

 
Table A-10.  Detailed Heat Wave History 

 

Event Duration Location (County) Severity Extent of Damages 
Excessive 
Heat 

07/22/1998–  
07/23/1998 

Alamance, Anson, Chatham, 
Cumberland, Davidson, 
Durham, Edgecombe, Forsyth, 
Franklin, Granville, Guilford, 
Halifax, Harnett, Hoke, 
Johnston, Lee, Moore, Nash, 
Montgomery, Orange, Person, 
Randolph, Sampson, Stanly, 
Richmond, Scotland, Vance, 
Wake, Warren, Wayne, 
Wilson  

Fatalities: 0 
Injuries: 0 

Property: $0,                 
Crop: $0 

 
Heat Wave Hazard Scores 
 
Figure A-5 represents the relative location of Heat Wave hazard vulnerability across the state of 
North Carolina.  The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all of the other individual hazard maps.) 
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Figure A-5: Heat Wave Hazard Scores by County 

 
 
Additional Information 
 
National Climatic Data Center (NCDC) 1999 and 2000 Climate Summaries: 
http://www.ncdc.noaa.gov/oa/climate/research/1999/sum/us_drought.html#heat  
http://www.ncdc.noaa.gov/oa/climate/research/2000/sum/us_drought.html#Heat  
Heat Waves and Hot Nights:  A report by Ozone Action and Physicians for Social 
Responsibility.  July 26, 2000.   
http://www.mit.edu/~donnan/cv/2000%20ozone%20Action%20Heatwave%20Report.pdf  
 
Donaldson, G.C., W.R. Keatinge, and S. Nayha.  2003.  Changes in summer temperature and 
heat-related mortality since 1971 in North Carolina, South Finland, and Southeast England.  
Environmental Research.  91:1, pp. 1-7.   

http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-
B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view
=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=62
7fc405632769aa4cea184ee8585a68&ie=f.pdf   

Hazard Analysis – Droughts and Heat Waves 
*Note: Droughts and heat waves have regional impact thus historical data on the impact of 
droughts and heat waves in North Carolina (Table A-9) was assumed to have affected Wake 
County. 
 

Likelihood of Occurrence of Droughts and Heat Waves  
Since 1980 there have been several periods of significant drought affecting the southeastern 
portion of the United States. The National Climatic Data Center reported one event of 

http://www.ncdc.noaa.gov/oa/climate/research/1999/sum/us_drought.html#heat�
http://www.ncdc.noaa.gov/oa/climate/research/2000/sum/us_drought.html#Heat�
http://www.mit.edu/~donnan/cv/2000 ozone Action Heatwave Report.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
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extreme heat for Wake County during 7/22/98, where temperatures reached in excess of 
110 degrees. These hazardous events can be considered “likely” in Wake County. 
 
Likely Range of Impact for Droughts and Heat Waves  
When droughts and heat waves do occur, they impact several states or an entire region of 
the United States, therefore, the range of impact can be classified as “large”.   

 
Probable Level of Impact for Droughts and Heat Waves  
In rural agrarian societies, extended droughts can have a significant impact on local 
resources and the economy.  However, in more urban areas such as Wake County, the 
probable level of impact can be classified as “negligible”. 

 
Wake County Hazard Index for Droughts and Heat Waves 
The hazard index for droughts and heat waves in Wake County is categorized as 
“moderate” based on a “likely” occurrence, “large” range of impact, and “negligible” level of 
impact.  However, mitigating the impact of a drought or heat wave is generally considered a 
State or regional issue and planned for at those levels.  Locally viable strategies include 
public education and water usage policies.    
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4. Earthquakes 
The Federal Emergency 
Management Agency 
(FEMA) defines an 
earthquake as “a sudden, 
rapid shaking of the earth 
caused by the breaking and 
shifting of rock beneath the 
earth's surface”.   
Earthquakes result when 
stress forces build up along 
fractures or fault lines in the 
earth’s crust over extended 
periods of time.  At the point 
where these stresses exceed 

the strength of the rocks on either side of the fault there is a sudden rupture or snapping 
that releases energy in the form of seismic waves.  (Photo - Source: National Geophysical Data 
Center) 
 
The 1931 Modified Mercalli Scale (Table A-11) is used in the United States to measure 
the intensity of an earthquake. The scale assigns a Roman numeral from Category I to 
Category XII to describe the qualitative effects of an earthquake. The methodology used 
involves:  
 
1. Assigning an intensity numeral at each location to describe the earthquake effect. 
2. Creating a contour map of the zones of similar effect. 
3. The earthquake is assumed to occur near the region of maximum intensity. 
4. The earthquake may be characterized by the largest Roman numeral assigned. 
 
The scale is a qualitative assessment that measures different phenomena. The lower 
intensity values measure human response to ground motions, the intermediate values 
characterize the response of simple structures, and the upper values describe ground 
failure processes.  A problem with the scale is that incomplete spatial coverage may lead 
to missing the location of the earthquake or an underassessment of its size. This can be 
a problem when measuring offshore earthquakes or where sparsely populated, less 
developed areas result in inadequate measurements.  
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Table A-11: Modified Mercalli Scale of Earthquake Intensity  
 

Scale Intensity Description of Effects 
Maximum 

Acceleration 
(mm/sec) 

Richter 
Scale 

I Instrumental Detected only on seismographs. <10  
II Feeble Some people feel it. <25 <4.2 
III Slight Felt by people resting. <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/bridges collapse; 
roads/railways/pipes/cables 
destroyed; other hazards triggered. 

<9800 <8.1 

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

>9800 >8.1 

Source:  Local Hazard Mitigation Planning Manual, NC Division of Emergency Management, 1998. 
 
History of Earthquakes Impacting North Carolina 
North Carolina’s vulnerability to earthquakes decreases from west to east.  Epicenters 
that affect North Carolina are generally concentrated in the Eastern Tennessee Seismic 
Zone (ETSZ), which is second in activity in the eastern United States only to the New 
Madrid Fault.  The eastern portion of the State faces minimal effects from seismic 
activity (North Carolina Natural Hazards Mitigation (Section 409) Plan, North Carolina 
Department of Environment and Natural Resources, 1998, p. 14.). 
 
The ETSZ 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.  There have not been any earthquakes in the ETSZ 
with intensity greater than IV since 1928, but the potential to produce an earthquake of 
significant intensity still exists. 
 
Earthquakes are relatively infrequent but not uncommon in North Carolina.  From 1568 
to 1992, 157 earthquakes occurred in North Carolina (Local Hazard Mitigation Planning 
Manual, NC Division of Emergency Management, 1998, p. 77.).  The strongest 
earthquake on record in the State occurred March 8, 1735 near Bath.  During the great 
earthquake of 1811 (MMI VI), centered in the Mississippi Valley, near New Madrid 
Missouri, tremors associated with this earthquake were felt throughout North Carolina. 
 
The most earthquake property damages recorded in North Carolina are attributed to an 
earthquake that occurred August 31, 1886 in Charleston, SC.  This quake left 65 people 
dead in Charleston and caused chimney collapses, fallen plaster and cracked walls as 
far away as Charlotte, Elizabethtown, Henderson, Hillsborough, Raleigh, Waynesville, 
and Whiteville, North Carolina.  On February 21, 1916, the Asheville area was the center 
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for a large MMI VI earthquake that was felt in several states. Subsequent minor 
earthquakes have caused damages in North Carolina in 1926, 1928, 1957, 1959, 1971, 
1973, and 1976. 
 
Fault Line in Wake County  
There is a fault line that runs roughly north to south in the western portion of Wake 
County.  This fault line, known as the Jonesboro Fault, runs just west of the divergence 
of highways US 64 and US 1 in the Apex/Cary area.  Dr. Kenneth Taylor, while Assistant 
State Geologist and Chief of the North Carolina State Geological Survey, indicated that 
the Jonesboro Fault has been dormant for millions of years and that it posed no threat 
because the orientation of the fault line results in no accumulation of stress.  The lack of 
stress factors means that the rocks along the fault line are highly unlikely to rupture and 
generate an earthquake.     
 

Hazard Analysis – Earthquakes 
 

Likelihood of Occurrence of an Earthquake 
The probability of a notable earthquake occurring in Wake County can be classified as 
“unlikely”. 
 
Likely Range of Impact of an Earthquake  
Earthquakes are not localized events within a small land area and therefore are not 
easily mapped.  Any diminishment of the destructive force of an earthquake from one 
side of Wake County to the other would probably be negligible.  The impact of an 
earthquake within the area would be fairly uniform among structures which were built 
using comparable construction methods and materials.  If an earthquake were to occur, 
the range of impact would be classified as “large”. 
  
Probable Level of Impact of an Earthquake 
Earthquakes can cause buildings and bridges to collapse, damage utility service lines, 
trigger landslides and avalanches, and cause flash floods and fires.  Regarding 
earthquakes, FEMA reports that “buildings with foundations resting on unconsolidated 
landfill, old waterways, or other unstable soil are most at risk. Buildings or trailers and 
manufactured homes not tied to a reinforced foundation anchored to the ground are also 
at risk since they can be shaken off their mountings during an earthquake”. 

 
There are no records of the Wake County area experiencing an earthquake with an 
epicenter in the greater Triangle region.  Past history indicates that only minor property 
damage is likely from an earthquake that affects this area.  The probable level of impact 
of an earthquake in the greater Wake County area can be classified as “negligible”. 
 
Wake County Hazard Index for Earthquakes 
Earthquakes have been assigned a hazard index of “low” for the Wake County area 
based on the likelihood of occurrence “unlikely”, a “large” likely range of impact, and a 
“negligible” probability of damage. The combined hazard index of “low” for earthquakes 
indicates that this particular hazard poses a relatively low threat and that hazard 
mitigation efforts would be more wisely directed to other hazards to which the area is 
more vulnerable. Based on the hazard analysis of “low” for Wake County, earthquakes 
are not included in the composite hazard index. 
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5. Floods (Wake County Multi-Hazards Map – back pocket) 
Areas susceptible to flood damage caused by heavy rainfall have been determined 
through the Federal Emergency Management Agency (FEMA) floodplain mapping 
program. The economic and human impact a hurricane or other heavy rainfall event has 
on a community depends greatly on how development has occurred within that 
community.  Development in areas of high risk or vulnerability greatly increases the 
potential for property damage and loss of life. 

 
 
 
 
 
 
 
 
 
 
 
Photos: Flooding caused by Hurricane Fran (Source: City of Raleigh).  Pollution and erosion caused by Hurricane Fran 
(Source: City of Raleigh) 
 
 
Flooding is normally the result of a larger event such as a hurricane, nor’easter or 
thunderstorm, but flooding can be as frequent as the occurrence of a spring rain or a 
summer thunderstorm.  Flooding is caused by excessive precipitation and can be 
generally considered in two categories: flash floods and general floods.     

 
Flash floods are the product of localized, high-intensity precipitation over a small 
drainage basin in a short time period. Flash floods, which typically occur more frequently 
than general floods, occur along small streams and creeks. The undermining or washing 
out of roads is typically associated with flash floods.  General floods are caused by 
precipitation over a longer time period and over a given river basin.  These larger storm 
events occur along the East Coast of the United States most often in the late summer 
and fall.   
 
A combination of river basin physiography, local thunderstorm movements, past soil 
moisture conditions, the degree of vegetative clearing and the amount of impervious 
surface coverage (buildings, pavement, etc) determine the severity of a flooding event.  
Flooding is typically most severe in areas of the floodplain immediately adjacent to major 
streams and rivers. 
  
Historic Impact of Floods in Wake County 
Since 1995,  sixty three floods have been reported in Wake County (Table A-12). 
(Please note that N/A in the “Damages” column of Table A-12 indicates that the data 
sources (NDCD and SHELDUS) did not report damages for the flood event.)  The North 
Carolina Division of Emergency Management has rated Wake County as a “moderate” 
risk for floods (Local Hazard Mitigation Planning Manual, p.86).  NCDC descriptions of 
flood events, as available are included in Table A-12.  
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Table A-12: Flood Event Data for Wake County – 1966 - 2009 
 

Location Date Time Type Damages 
Countywide 2/13/1966 N/A Flooding $5,000
Countywide 2/28/1966 N/A Flooding $500
Countywide 3/4/1966 N/A Flooding $5,000
Countywide 9/21/1979 N/A Flooding $122,000
Countywide 3/17/1983 N/A Flooding $694
Countywide 8/18/1986 N/A Flooding $50,000
Countywide 8/20/1986 N/A Flooding $500,000
Countywide 10/10/1990 N/A Flooding $5,000
Countywide 3/4/1993 N/A Flooding $6,000
Countywide 10/22/1990 N/A Flooding $500
Northern 6/24/1995 4:05 PM Flash Flood $50,000
Northeast Raleigh 8/27/1995 6:40 PM Flash Flooding $6,000,000
Raleigh 10/4/1995 3:46 PM Flash Flood N/A
Southeast Portion 10/5/1995 9:00 AM Flash Flood N/A
Raleigh 9/6/1996 12:30 AM Flash Flood N/A
Raleigh/Wendell 9/10/1996 3:40 PM Flash Flood N/A
Raleigh 9/10/1996 5:50 PM Flash Flood N/A
Raleigh 9/11/1996 6:40 PM Flash Flood N/A
Raleigh 10/8/1996 7:00 AM Flash Flood N/A
Raleigh 4/28/1997 11:10 PM Flash Flood N/A
Countywide 7/24/1997 6:30 AM Flash Flood N/A
Raleigh 1/16/1998 5:00 PM Flash Flood $50,000
Raleigh 1/23/1998 12:00 PM Urban Flood N/A
Raleigh  3/9/1998 1:50 AM Flash Flood N/A
Raleigh  3/19/1998 4:00 AM Flash Flood N/A
Raleigh  8/8/1998 2:30 AM Urban Flood $20,000
Raleigh  8/16/1998 8:15 PM Urban Flood $40,000
Wake Forest 8/26/1999 7:15 AM Flash Flood N/A
Countywide 9/05/1999 1:00 PM Flash Flood N/A
Countywide 9/15/1999 10:00 PM Flash Flood N/A
Countywide 9/27/1999 8:08 AM Flash Flood N/A
Countywide 9/28/1999 4:30 PM Flash Flood N/A
Raleigh 7/29/2000 1:10 AM Flash Flood N/A
Raleigh 8/1/2000 8:50 PM Flash Flood N/A
Raleigh 8/4/2000 5:15 PM Flash Flood N/A
Fuquay-Varina 8/4/2000 7:36 PM Flash Flood N/A
Raleigh 9/3/2000 6:10 PM Flash Flood N/A
Raleigh 9/4/2000 2:50 PM Flash Flood N/A 
Raleigh 9/25/2000 6:30 PM Flash Flood N/A 
Countywide 6/16/2001 7:10 PM Flash Flood N/A 
Southern Portion 7/4/2001 8:00 PM Flash Flood N/A 
Southern Portion 7/9/2001 10:30 PM Flash Flood N/A 
Holly Springs 8/11/2001 1:00 AM Flash Flood N/A 
Wake Forest 9/10/2001 6:15 PM Flash Flood N/A 
Raleigh 3/31/2002 6:45 PM Flash Flood N/A 
Raleigh 6/28/2002 10:15 PM Flash Flood N/A 
Raleigh 8/26/2002 3:30 AM Flash Flood N/A 
Raleigh 10/11/2002 10:30 AM Flash Flood N/A 
Countywide 3/20/2003 6:30 AM Flood $150,000
Countywide 4/10/2003 12:15 PM Flood N/A 
Raleigh 6/07/2003 8:35 PM Flash Flood N/A 
Fuquay-Varina 7/17/2003 9:00 PM Flash Flood N/A 
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Location Date Time Type Damages 
Raleigh 7/29/2003 2:35 PM Flash Flood N/A 
East Portion  08/01/2003 07:35 PM Flash Flood  N/A
Central Portion  08/08/2003 08:10 PM Flash Flood  N/A
Central Portion  08/08/2003 09:45 AM Flash Flood  N/A
 Fuquay Springs  06/04/2004 01:40 PM Flash Flood  N/A
Morrisville  07/29/2004 04:30 PM Flash Flood  N/A
 Countywide  08/12/2004 03:35 PM Flash Flood  N/A
Raleigh  08/13/2004 06:10 PM Flash Flood  N/A
Raleigh  08/30/2004 06:30 AM Flash Flood  N/A
Raleigh  06/07/2005 04:07 PM Flash Flood  N/A
Raleigh  06/07/2005 04:28 PM Flash Flood  N/A
Garner  06/11/2006 08:20 PM Flash Flood  N/A
Countywide  06/14/2006 09:00 AM Flash Flood  N/A
Morrisville  06/23/2006 03:25 PM Flash Flood  N/A
Morrisville  06/23/2006 03:30 PM Flash Flood  N/A
Morrisville  06/23/2006 03:30 PM Flash Flood  N/A
Raleigh  06/23/2006 03:45 PM Flash Flood  N/A
Cary  06/23/2006 04:08 PM Flash Flood  N/A
Morrisville  08/30/2006 07:30 PM Flash Flood  N/A
Cary  07/17/2007 23:59 PM Flash Flood  N/A
Brentwood  04/27/2008 18:30 PM Flash Flood  N/A 
Millbrook  04/27/2008 19:00 PM Flash Flood  N/A 
Cary  08/28/2008 00:00 AM Flash Flood  N/A 
Morrisville  08/30/2008 19:10 PM Flash Flood  N/A 
Echo Hgts  08/30/2008 20:15 PM Flash Flood  N/A 
Millbrook  09/06/2008 00:30 AM Flash Flood  $100,000 
Millbrook  05/05/2009 18:15 PM Flash Flood  N/A 
Morrisville  05/05/2009 18:15 PM Flash Flood  N/A 
Brentwood  05/05/2009 18:18 PM Flash Flood  N/A 
Asbury  05/05/2009 18:35 PM Flood  N/A 
Raleigh  06/16/2009 05:34 AM Flash Flood  N/A 
Westover  06/16/2009 08:30 AM Flash Flood  N/A
Totals $7,104,694

Source:  National Climatic Data Center, http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms and SHELDUS 
(Spatial Hazard Events and Losses Database for the United States, http://go2.cla.sc.edu/hazard/db_registration. 
 
The NC Hazard Mitigation Plan Risk Assessment indicates that repetitive losses from 
flooding resulted in building payments of $250,448 and content payments of $49,138. 
18 losses, 5 properties.  
 
 

The hazard index for floods in Wake County is categorized as “moderate” based on a 
“likely” level of occurrence, “small” range of impact, and “limited” level of impact.  This 
hazard index indicates that floods should be a major focus of local hazard mitigation 
efforts. 

 Flood Hazard Scores 
 
Flood risk, whether articulated in a study or represented on maps, is based upon the following 
factors: probability, frequency, and extent. To accurately and responsibly transpose existing 
quantitative risk analysis to areas defined by political (rather than physiographic) boundaries is 
the primary challenge in determining and planning for the risk of flooding, based upon county-
level flood hazard scores.  
 
Flood hazard scores were determined for North Carolina counties, based on a combination of 
contributing factors: 
 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508679�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508747�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508742�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548098�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548341�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548382�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548390�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548425�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588224�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588230�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627826�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627863�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627933�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627935�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627936�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627941�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627945�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~628425�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676920�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~703884�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~703883�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~737107�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~738830�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~737072�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~739812�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759073�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759072�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759074�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759075�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~763925�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~763911�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�
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• The scope of the flooding hazard, shown by the shaded percentage of a county 
demonstrated to be most prone to flooding, as illustrated in Figure A-6. (Sources: 
FIRMs, Digital Q3 Flood Data (a FEMA product); hydric soils; National Wetlands 
Inventory). 

• The frequency of flooding in the county, evidenced by the number of Federally declared 
disasters so designated because of (or including) substantial flooding that has occurred 
during the period for which NCDEM has accumulated records. 

• Intensity of flooding is represented in part by the number of flood insurance (NFIP) 
policies in effect within a county (including municipalities as participating communities). 

• Destructive potential is demonstrated through the number of NFIP flood insurance 
claims filed since the beginning of the program in each county. 

 
Figure A-6. Total Flood Vulnerability Scores by North Carolina County 

 
The value ranges for each factor were broken into five classes using either round figures or a 
quantile scale in ESRI® ArcMap™ (as appropriate), and those ranges were assigned a score of 
one (1) to five (5). The sum of these scores is used as the total vulnerability score for each 
county, and these ratings are shown in Figure A-6. 

 
Likelihood of Occurrence 
 
Floods continue to impact North Carolina. All counties are vulnerable to flooding as each has 
identified and mapped Special Flood Hazard Areas (SFHAs)—floodplains with at least a 1-
percent annual chance of floods that will cause damage to development lying within those 
floodplains.   
 
Although the risk of and vulnerability to flooding have been addressed in this assessment in 
somewhat uniform fashion, history and research suggest that regional differences influence the 
flooding hazard across North Carolina. These differences are both a result of the typical nature 
(as addressed in the Description) and the seasonality of flooding. According to Dr. Scott A. 
Lecce, a professor of Geography at East Carolina University (Greenville, N.C.), three flood-
regime regions have been identified from clusters of stream-gauging stations with similar annual 
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flood-series characteristics (Lecce 2000)xiii. These are the Appalachian, Piedmont, and Coastal 
Plain Regions. In the Appalachian Region, most floods occur in the winter and spring seasons 
and more rarely between the months of May and November (ibid). Lecce attributes seasonal 
differences to topography: the mountains form an effective barrier to the warm air that circulates 
from the Atlantic Ocean, which causes most of the Piedmont and Coastal summer and fall rains 
and flooding. 
 
These tendencies do not suggest exclusivity. Summer and fall floods in the Appalachian region 
have historical precedence, such as Hurricane Opal in Oct. 1995 and Tropical Storm Frances 
and Hurricane Ivan, both of which occurred in 2004. The risk is present regardless of season, 
but knowledge of seasonal patterns and history can guide the planning for and mitigation 
against floods in association with other hazards, such as hurricanes and winter storms. 
 

Hazard Analysis – Floods 
 
Likelihood of Occurrence of Floods 
Localized flooding can occur several times a year in Wake County.  In recent years there 
have also been a number of more widespread flooding events caused by hurricanes and 
tropical storms.  The likelihood of localized flooding can be categorized as “highly likely”, 
whereas area flooding can be categorized as “likely”. 
 
Likely Range of Impact for Floods 
Flooding is normally confined to specific, known flood hazard areas where development 
can be controlled or limited.  The likely range of flood impact can be classified as “small”.   

 
Probable Level of Impact for Floods 
Localized flooding typically has a “limited” level of impact, whereas area wide flooding 
can have a “critical” level of impact in Wake County. 

 
Wake County Hazard Index for Floods 
The hazard index for floods in Wake County is categorized as “moderate” based 
on a likely level of occurrence, small range of impact and limited level of impact. 
This hazard index indicates that floods should be a major focus of local hazard 
mitigation efforts.  
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5. Hurricanes  
Hurricanes are cyclonic storms that originate in tropical ocean 
waters poleward of about 5 degrees latitudexiv. Hurricanes are 
heat engines, fueled by the release of latent heat that results 
from the condensation of warm water. Their formation requires 
several elements, including: a low-pressure disturbance; 
sufficiently warm sea surface temperature; rotational force 
caused by the spinning of the earth; and the absence of wind 
shear in the lowest 50,000 feet of the atmosphere.  
 
Hurricanes can produce an array of hazardous weather 
conditions, including storm surge, high winds, torrential rain, 

and tornadoes. 
 
Description 
 
Hurricanes have the greatest potential to inflict damage as they move from the ocean and cross 
the coastline. (The on-shore arrival of a hurricane is called landfall.) Because hurricanes derive 
their strength from warm ocean waters, hurricanes 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) 
makes the hurricane’s right-front quadrant the location of its most potentially damaging winds. 
 
Hurricane intensity is measured using the Saffir-Simpson Scale, ranging from 1 (minimal) to 5 
(catastrophic), as shown in Table A-13 and Table A-14. The scale categorizes hurricane 
intensity linearly, based upon maximum sustained winds, minimum barometric pressure, and 
the potential for storm surge. These factors combine to create an estimate of the potential 
flooding and damage to property, given a hurricane’s estimated intensity. 

 
Table A-13. Saffir-Simpson Hurricane Scale  

(Simpson and Reihl, 1981)xv 
 

SAFFIR-SIMPSON SCALE 
Saffir-Simpson 

Category 

Maximum sustained 
Wind Speed 

Minimum 
Surface Pressure Storm Surge 

MPH Meter/Sec Knots Millibars Feet Meters 
1 74–96 33–42 64–83 Greater than 980 3–5 1.0–1.7 
2 97–111 43–49 84–96 979–965 6–8 1.8–2.6 
3 112–131 50–58 97–113 964–945 9–12 2.7–3.8 
4 132–155 59–69 114–135 944–920 13–18 3.9–5.6 
5 156+ 70+ 136+ Less than 920 19+ 5.7+ 

 
Hurricanes can be categorized as major hurricanes (which are considered the most potentially 
dangerous) with a Saffir-Simpson classification of 3, 4, or 5 (Landsea, 1998)xvi. These intense 
hurricanes cause more than 70 percent of the hurricane-related damage in the United States, 
even though they account for only 20 percent of tropical cyclone landfalls.   
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Table A-14. Examples of Hurricane Damage by Saffir-Simpson Category 
 

HURRICANE CATEGORY DAMAGE EXAMPLES 
Category Level Description Example 

1 Minimal Damage primarily to shrubbery, trees, foliage, and 
unanchored homes. No real damage to other structures.  Some 
damage to poorly constructed signs. Low-lying coastal roads 
inundated, minor pier damage, some small craft in exposed 
anchorage torn from moorings. 

Hurricane 
Jerry  

(1989) 

2 Moderate 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 roofing materials of buildings; some window and door 
damage. No major damage to buildings. Coast roads and low-
lying escape routes inland cut by rising water two to four 
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 areas required. 

Hurricane 
Bob  

(1991) 

3 Extensive Foliage torn from trees; large trees blown down. Almost all 
poorly constructed signs blown down. Some damage to 
roofing materials of buildings; some wind and door damage. 
Some structural damage to small buildings. Mobile homes 
destroyed. 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 three to five hours 
before hurricane center arrives. Flat terrain five feet or less 
above sea level flooded inland eight miles or more.  
Evacuation of low-lying residences within several blocks of 
shoreline possibly required. 

Hurricane 
Gloria 
(1985) 

4 Extreme Shrubs and trees blown down; all signs down. Extensive 
damage to roofing materials, windows and doors. Complete 
failures of roofs on many small residences. Complete 
destruction of mobile homes. Flat terrain 10 feet or less above 
sea level flooded inland as far as six miles. 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 three to five hours before 
hurricane center arrives. Major erosion of beaches. Massive 
evacuation of all residences within 500 yards of shore 
possibly required, as well as the evacuation of single-story 
residences within two miles of shore. 

Hurricane 
Andrew 
(1992) 

5 Catastrophic 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. Major damage to 
lower floors of all structures less than 15 feet above sea level 
and within 500 yards of shore. Low-lying escape routes 
inland cut by rising water three to five hours before hurricane 
center arrives. Massive evacuation of residential areas on low 
ground within 5 to 10 miles of shore possibly required. 

Hurricane 
Camille 
(1969) 
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Historical Occurrences 
 
North Carolina has an extensive hurricane history dating back to colonial times, with notable 
19th Century storms occurring in 1837, 1846, 1856, 1879, 1883, and 1899. Within the 20th 
Century, the mid-1950s proved to be an exceptionally busy time for hurricanes in North 
Carolina, including Hazel (1954), Connie (1955), Diane (1955), and Ione (1955). Between 1960 
and 1990, a relative lull occurred in the number of major hurricanes that made landfall, with only 
one major storm (Hurricane Donna in 1960) coming ashore. Recent years, however, have 
proved busy, with Hugo (1989), Emily (1993), Opal (1995), Bertha (1996), Fran (1996), Bonnie 
(1998), Dennis (1999), Floyd (1999), and Irene (1999) all causing destruction within the state 
(Barnes, 1995)xvii. Twelve significant hurricanes that impacted North Carolina are listed in Table 
A-15. 
 

Table A-15. Significant Hurricanes in North Carolina, 1879-1995 (Barnes, 1995)xviii 
 

SIGNIFICANT HURRICANES IN NORTH CAROLINA 1879-1995 
Name/Date Category 

(in NC) 
Maximum 

Wind 
Pressure (in NC) 

inches Hg 
NC 

Deaths 
NC Damage 

(in millions $) 
Aug. 1879 4 168 N/A 40+ N/A 
Sept. 1883 3 100+ N/A 53 N/A 
Aug. 1899 4 140 N/A 25 N/A 
Sept. 1933 3 125 28.26 21 3 
Sept. 1944 3 110 27.97 1 1.5 
Hazel, 1954 4 150 27.70 19 136 
Ione, 1955 3 107 28.00 7 88 
Donna, 1960 3 120 28.45 8 25 
Diana, 1984 3 115 28.02 3 85 
Gloria, 1985 3 100+ 27.82 1 8 
Hugo, 1989 3 100 28.88 7 1,000 
Emily, 1993 3 111 29.00 0 13 

 
Table A-16 lists the hurricanes that impacted North Carolina between Sept. 31, 1993, and Sept. 14, 2006 (NCDC, 
2000)xix.  

Table A-16. Detailed Hurricane History affecting Wake County (1993-2006) 
 

Event Duration Location Severity Extent of Damages 
Hurricane 

Emily 
08/31/1993 Hyde, Carteret Injuries: 1 Property: $50 million 

Hurricane 
Gordon 

11/17/1994 Carteret, Currituck, Dare, 
Hyde 

 Property: $500,000 

Hurricane 
Felix 

08/15/1995 Carteret, Currituck, Dare, 
Hyde, Onslow, Pamlico 

Fatalities: 1 Property: $500,000 
Crops: $500,000 
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Event Duration Location Severity Extent of Damages 
Hurricane 

Bertha 
07/12/1996 Alamance, Anson, Bertie, 

Beaufort, Brunswick, 
Camden, Carteret, Chatham, 
Chowan, Craven, 
Cumberland, Currituck, Dare, 
Davidson, Duplin, Durham, 
Edgecombe, Forsyth, 
Franklin, Gates, Granville, 
Greene, Guilford, Halifax, 
Harnett, Hertford, Hoke, 
Hyde, Johnston, Jones, Lee, 
Lenoir, Martin, Montgomery, 
Moore, Nash, New Hanover, 
Northampton, Onslow, 
Orange, Pamlico, Pasquotank, 
Pender, Perquimans, Person, 
Pitt, Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

Fatalities: 1 
Injuries: 10 

Property: $167.5 million 
Crops: $144.5 million 

Hurricane 
Fran 

09/04/1996–
09/05/1996 

Alamance, Anson, Beaufort, 
Bertie, Brunswick, Camden, 
Carteret, Chatham, Chowan,  
Craven, Cumberland, 
Currituck, Dare, Davidson, 
Duplin, Durham, Edgecombe, 
Forsyth, Franklin, Gates, 
Granville, Greene, Guilford, 
Halifax, Harnett, Hertford, 
Hoke, Hyde, Johnston, Jones, 
Lee, Lenoir, Martin, 
Montgomery, Moore, Nash, 
New Hanover, Northampton, 
Onslow, Orange, Pamlico, 
Pasquotank, Pender, 
Perquimans, Person, Pitt, 
Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

Fatalities: 
13  
Injuries: 6 

Property: $1.2 billion 
Crops: $49 million 

Hurricane 
Bonnie 

08/26/1998–
08/28/1998 

Beaufort, Bertie, Brunswick, 
Camden, Carteret, Chowan, 
Craven, Cumberland, 
Currituck, Dare, Duplin, 
Edgecombe, Franklin, Greene, 
Harnett, Hoke, Hyde, 
Johnston, Jones, Lenoir, 
Martin, Nash, New Hanover, 
Onslow, Pamlico, Pasquotank, 
Pender,  Perquimans, Pitt, 
Sampson, Tyrrell, Wake, 
Washington, Wayne, Wilson 

Fatalities: 1 Property: $92 million 
Crops: $237.1 million 
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Event Duration Location Severity Extent of Damages 
Hurricane 

Dennis 
08/30/1999–
09/04/1999 

Alamance, Anson, Beaufort, 
Bertie, Brunswick, Camden, 
Carteret, Chatham, Chowan, 
Craven, Cumberland, 
Currituck, Dare, Davidson, 
Duplin, Durham, Edgecombe, 
Forsyth, Franklin, Granville, 
Greene, Guilford, Halifax, 
Harnett, Hoke, Hyde, 
Johnston, Jones, Lee, Lenoir, 
Martin, Montgomery, Moore, 
Nash, New Hanover, Onslow, 
Orange, Pamlico, Pasquotank, 
Pender, Perquimans, Person, 
Pitt, Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

 Property: $110,000 
Crops: $3 million 

Hurricane 
Floyd 

09/14/1999–
09/15/1999 

Alamance, Anson, Beaufort, 
Bertie, Brunswick, Camden, 
Carteret, Chatham, Chowan, 
Craven, Cumberland, 
Currituck, Dare, Davidson, 
Duplin, Durham, Edgecombe,  
Franklin, Granville, Greene, 
Guilford, Halifax, Harnett, 
Hoke, Hyde, Johnston, Jones, 
Lee, Lenoir, Martin, 
Montgomery, Moore, Nash, 
New Hanover, Onslow, 
Orange, Pamlico, Pasquotank, 
Pender, Perquimans, Person, 
Pitt, Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson  

Fatalities: 
13 

Property: $3.5 billion 
Crops: $981 million 

Hurricane 
Isabel 

09/17/2003–
09/18/2003 

Beaufort, Bertie, Camden, 
Carteret, Chowan, Craven, 
Cumberland, Currituck, Dare, 
Duplin, Durham, Edgecombe, 
Franklin, Gates, Granville, 
Greene, Halifax, Hertford, 
Hyde, Jones, Lenoir, Martin, 
Nash, Northampton, Onslow, 
Pamlico, Pasquotank, 
Perquimans, Person, Pitt, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

Fatalities: 2 Property: $463.7 million 
Crops: $14.3 million 
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Hurricane Hazard Scores 
 
Figure A-7 represents the relative location of Hurricane hazard vulnerability across North 
Carolina. The vulnerability score for each county represents the scope, frequency, intensity, and 
destructive potential of this hazard and is an indication of future probability, based on its relative 
score to other counties within the state. (The use of cooler colors—such as blues, purples, or 
greens—on the various hazard score maps presented in this section represents lower hazard 
vulnerability scores, while warmer colors—yellows, oranges, or reds—represent higher hazard 
vulnerability scores. This color scheme applies to this map and for comparisons to all other 
individual hazard maps.) 

 
Figure A-7. Hurricane Hazard Scores by County  

 

 
Hurricane–High Wind 
 
For related information concerning the definition, description and historical occurrences of 
hurricane–high wind hazards, refer to the High Wind hazard section contained in the Lesser 
Hazards portion of this risk assessment. 
 
Hurricane–High Wind Hazard Scores 
 
Figure A-8 represents the relative location of Hurricane–High Wind hazard vulnerability across 
North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties within the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all other individual hazard maps.) 
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Figure A-8. Hurricane–High Wind Hazard Scores by County 
 

 
 

Hurricane–Torrential Rain 
 
Definition 
 
Torrential rain is any rain that pours down fast, violently, or heavily. 
 
Description 
 
When accompanied by a hurricane, heavy rains and ocean waters brought ashore by strong 
winds can cause flooding in excess of 50 centimeters (20 inches) over a 24-hour period. The 
runoff systems in many cities are unable to handle such an increase in water because of the 
gentle topography in many of the coastal areas where hurricanes occur. Hurricanes are capable 
of producing copious amounts of flash-flooding rainfall. During landfall, a hurricane rainfall of 10 
to 15 inches or more is common. If the storm is large and moving slowly—i.e., less than 10 
mph—the rainfall amounts from a well-organized storm are likely to be even more excessive. To 
get a generic estimate of the rainfall amount (in inches) that can be expected, divide the speed 
of the storm’s forward motion by 100 (Forward Speed/100 = estimated inches of rain).  
 
During a hurricane, the heaviest rain usually occurs along the coastline, but sometimes there is 
a secondary maximum further inland. This heavy rain usually occurs slightly to the right of the 
cyclone track, typically somewhere between six hours before and six hours after landfall. The 
amount of rain depends on the size of the cyclone, the forward speed of the cyclone, and 
whether it interacts with a cold front. Interaction with a cold front will not only produce more 
tornadoes, but more rainfall as wellxx. 
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Hurricane–Torrential Rain 
 
For related information concerning the definition, description, and historical occurrences of 
hurricane-torrential rain hazards, refer to the Hurricane–Torrential Rain hazard section 
contained in the Lesser Hazards portion of this risk assessment. 

 
Hurricane–Torrential Rain Hazard Scores 
 
Figure A-9 represents the relative location of Hurricane–Torrential Rain hazard vulnerability 
across North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties within the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all other individual hazard maps.) 
 

Figure A-9. Hurricane–Torrential Rain Hazard Scores by County 
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Hurricane–Tornado 
 
For related information concerning the definition, description and historical occurrences of hurricane–tornado 
hazards, refer to the Tornado hazard section contained in the Lesser Hazards portion of this risk assessment. 
 
Hurricane–Tornado Hazard Scores 
 
Figure A-10 represents the relative location of Hurricane–Tornado hazard vulnerability across 
the state of North Carolina. The vulnerability score for each county represents the scope, 
frequency, intensity, and destructive potential of this hazard and is an indication of future 
probability based on its relative score to other counties in the state. (The use of cooler colors—
such as blues, purples, or greens—on the various hazard score maps presented in this section 
represents lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—
represent higher hazard vulnerability scores. This color scheme applies to this map and for 
comparisons to all other individual hazard maps.) 
 

Figure A-10. Hurricane–Tornado Hazard Scores by County 
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Historic Impact of Hurricanes and Coastal Storms in Wake County 
Information on the extent of damages from hurricanes and tropical storms (Table A-17) 
was available only as a statewide estimate.   
 

Table A-17: Hurricanes and Tropical Storms Affecting Wake County 
 

Date Storm 
Name 

Deaths and Injuries 
in NC 

Damages 
in NC 

Deaths Injuries Property Crop 
10/16/1954 Hazel 5.3 0.5 $1,360,000 N/A

9/4/1979 David 0.01 0 $50,000 $5,000
7/24/1985 Gloria 0 0 $7,692 $0
7/12/1996 Bertha 0 0 $0 $0
9/05/1996 Fran 7 2 4,000,000,000 N/A
8/27/1998 Bonnie 0 0 $0 $50,000,000
9/04/1999 Dennis 0 0 $0 $3,000,000
9/15/1999 Floyd 0 0 $3,000,000,000 $500,000,000
9/17/2003 Isabel 1 0 $7,300,000 N/A
9/01/2006 Ernesto 0 0 $0 $0

Totals 13.31 2.5 $7,008,717,692 $553,005,000
Source:  National Climatic Data Center, http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms and SHELDUS 
(Spatial Hazard Events and Losses Database for the United States, http://go2.cla.sc.edu/hazard/db_registration. 
 

Hazard Analysis – Hurricanes and Coastal Storms 
 
Likelihood of Occurrence of Hurricanes and Coastal Storms 
According to the Local Hazard Mitigation Planning Manual, “by virtue of its position along 
the Atlantic Ocean adjacent to and protruding to the edge of the Gulf Stream, North 
Carolina is frequently impacted by hurricanes (and tropical storms).  In fact, North 
Carolina has experienced the fourth greatest number of hurricane landfalls of any state 
in the twentieth century (after Florida, Texas and Louisiana).”  Many of these storms 
track inland and pass over Wake County, although they usually have weakened below 
hurricane force by the time that they reach the area.  There are other storms that do not 
even make landfall and instead just skirt the North Carolina coastline, but they can still 
cause high winds and torrential rains in the area, because of the tremendous size of 
these storms.  

  
There have been a number of hurricanes (and tropical storms) whose impacts have 
been felt in Wake County.  Hurricanes that have struck North Carolina in the last 50 
years include Hazel in 1954, Connie, Diane and Ione, all in 1955, Donna in 1960, Hugo 
in 1989, Emily in 1993, Opal in 1995, Bertha and Fran in 1996, Bonnie in 1998, and 
Dennis and Floyd in 1999.  Because of the size of these storms (up to 400 miles wide), 
the Wake County area felt some impact (including torrential rains and high winds) from 
these storms.  In addition to the above named hurricanes there have been smaller 
tropical storms that may have also impacted Wake County.  The probability of the Wake 
County area experiencing the affects of a hurricane, or tropical storm, can be classified 
as “likely”. 

  
Likely Range of Impact of Hurricanes and Coastal Storms 
Hurricanes and tropical storms are not localized events.  The diminishment of the 
destructive force of a hurricane or tropical storm from one side of Wake County to the 
other would probably be negligible.  The impact of the wind element of a hurricane or a 
tropical storm within the County would be fairly uniform among structures which were 
built using comparable construction methods and materials.  The impact of the 
associated rainfall from a hurricane or tropical storm would primarily affect structures 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�
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and infrastructure in proximity to regulatory floodplains and secondary tributaries and 
creeks.  The accumulation of wind blown debris in public or private storm drainage inlets 
and drainage swales has the potential to cause minor flooding problems throughout the 
area.  If a hurricane or tropical storm were to occur, the entire Wake County area would 
be subject to the effects of the storm, therefore the range of impact can be classified as 
“large”. 

  
Probable Level of Impact of Hurricanes and Coastal Storms 
Property damage can result when the high winds of a hurricane or a tropical storm 
combine with saturated soils from extended heavy rains which may cause trees to be 
uprooted and fall onto nearby structures, or when wind blown debris damages 
structures.  Additionally, hurricanes and tropical storms generally include bands of 
severe thunderstorms, which may produce hail and spawn tornadoes.  The probable 
level of impact of a hurricane or tropical storm can be classified as “limited”.   

  
Wake County Hazard Index for Hurricanes and Coastal Storms 
The hazard index for hurricane impacts in Wake County is “moderate” based on the 
probability of occurrence being “likely”, the “large” area that would be impacted, and the 
probable “limited” damage impact.  This hazard index indicates that hurricanes and 
coastal storms pose a relatively large, but infrequent threat. Since hurricanes and 
coastal storms are also significant contributors to flooding, there are opportunities for 
local hazard mitigation efforts to have a significant impact on exposure to future events.  
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7. Landslides and Sinkholes 
 

7.1 Landslides Photo: Road failure caused by 
landslide. (Source: NOAA) 
According to the United States 
Geological Survey (USGS), landslides 
are a major geologic hazard that occur 
in all 50 states and cause on average 
$1-2 billion in damages and more than 
25 fatalities each year. (USGS, 1997)   
Landslides often occur in conjunction 
with other natural hazards such as 
earthquakes and floods.1-6 

 
Clay-rich soil landslides are common throughout the mountainous Appalachian region of 
the United States. The USGS classifies landslide incidence/susceptibility for the eastern 
United States as low, medium, or high based on geographic features and geologic 
formations. 
 
USGS further defines susceptibility to landslides as the probable degree of response of 
geologic formations to natural or artificial cutting, loading of slopes, or unusually high 
precipitation.  Generally, unusually high precipitation or changes in existing conditions 
can initiate landslide movement in areas where rocks and soils have experienced 
landslides in the past. 
 
Historic records suggest that destructive landslides and debris flows in the Appalachian 
Mountains occur when unusually heavy rain from hurricanes and intense rain storms 
soaks the ground, reducing the ability of steep slopes to resist the downward pull of 
gravity.  Scientists have documented fifty-one debris-flow events in North Carolina 
between 1844 and 1985.  All of these occurred in the Appalachian Mountains and most 
were in the Blue Ridge area.  (Gori and Burton, 1996) 
 

Table A-18: USGS Landslide Susceptibility/Incidence 
 

Category Incidence Susceptibility 
1 Low Low 
2 Low Moderate 
3 Low High 
4 Moderate Moderate 
5 Moderate High 
6 High High 

Source: Local Hazard Mitigation Planning Manual, North Carolina Division of Emergency Management, 1998.  
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An area with a “low” incidence ranking means that less than 1.5% of the area has 
experienced a landslide in the past.  An area with a “medium” incidence ranking means 
that between 1.5% and 15% of the area has experienced a landslide in the past.  An 
area with a “high” incidence ranking means that greater than 15% of the area has 
experienced a landslide in the past.  The susceptibility rankings of “low”, “medium” and 
“high” follow the same percentage classifications for landslide susceptibility for a specific 
area.  The overall likelihood of occurrence of a landslide in Wake County can be 
classified as “unlikely”. 

  
7.2 Sinkholes  (Source: Virginia Department of 
Conservation and Recreation publication “Living with 
Sinkholes”) (Photo: Sinkhole in Georgia.  Source: 
USGS) 

 
Sinkholes are basin-like, funnel-
shaped, or vertical sided depressions in 
the land surface. In general, sinkholes 
form by the subsidence of 
unconsolidated materials or soils into 
voids created by the dissolution of the 
underlying soluble bedrock.  

 
There are three general types of 

sinkholes – collapse, subsidence, and solution.  These different types of sinkholes 
generally correspond to the thickness of the sediments overlying limestone.  The 
sediments and water contained in the unsaturated zone, surficial aquifer system, and the 
confining layer are collectively referred to as overburden.   Collapse sinkholes are most 
common in areas where the overburden is thick, but the confining layer is breached or 
absent.  Subsidence sinkholes form where the overburden is thin and only a veneer of 
sediments is present overlying the limestone.  Solution sinkholes form where the 
overburden is absent and the limestone is exposed at land surface.  
 
The rock exposed in a collapsed sinkhole is usually weathered and rounded, but some 
sinkholes contain freshly broken rock along steep sides of the hole.  Freshly broken rock 
may indicate that the sinkhole has formed by the collapse of a cave (naturally occurring) 
or a mine (manmade).  Where sinkholes and caves have formed by the dissolution of 
soluble rock, such as limestone, dolomite, and gypsum, surface water is uncommon and 
streams may sink into the ground.  This type of topography formed by dissolution is 
referred to as karst terrain.  In karst terrain, sinkholes are input points where surface 
water enters the groundwater system.  The most important current and future 
environmental issue with respect to karst is the sensitivity of karst aquifers to 
groundwater contamination. 
 
Karstic groundwater problems are accelerated with the advent of (1) expanding 
urbanization, (2) misuse and improper disposal of environmentally hazardous chemicals, 
(3) shortage of suitable repositories for toxic waste (both household and industrial), and 
(4) ineffective public education on waste disposal and the sensitivity of the karstic 
groundwater system. 
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Because sinkholes are natural holes in the ground surface, they have been inviting sites 
for dumping of trash.  The number of active and inactive sinkhole dumps in karst regions 
is staggering.  It is conceivable that each county with karst has hundreds of sinkhole 
dumps.  The profusion of these dumps is the result of (1) the absence of a refuse-
removal service in rural areas and the expense and inconvenience of trash haulage, (2) 
the convenient proximity of sinkholes, and (3) a lack of appreciation of the role of 
sinkholes in the karstic groundwater system.  
 
Sinkholes are natural funnels that conveyed toxic substances directly into the karstic 
plumbing system.  In many cases, chemicals may be transmitted directly to domestic 
wells in a matter of a few hours.  Thoughtless disposal of game or farm animal 
carcasses into sinkholes (a common practice) can contaminate the well water of the 
landowner and even his neighbors. 
 
Sinkhole dumping is only one way of contaminating a karstic groundwater supply. 
Fertilizers, herbicides, and pesticides applied to fields overlying carbonate rock can enter 
the aquifer through diffuse infiltration and contaminate springs and wells. Improper siting 
of municipal landfills on or near karst allows leakage or runoff from these landfills to 
easily contaminate karst waters.  Chemicals introduced in this fashion may include many 
of the most hazardous, including hydrocarbons, heavy metals, PCBs, and others. 
Additionally, leaky septic systems or sewage lines and effluent from feed lots or faulty 
sewage treatment facilities can introduce coliform bacteria and other disease causing 
organisms into the karst system. 
 
A good conservation practice would be to establish natural buffer zones around 
sinkholes in order to maintain the quantity and quality of recharge entering the aquifer. 
Conditions, such as fractures in the bedrock, size of drainage area, and proximity to 
sources of contamination, should be considered when establishing the level protection 
that is needed. 
 

Hazard Analysis – Landslides and Sinkholes 
The Local Hazard Mitigation Planning Manual indicates that landslides are common 
throughout the mountainous Appalachian region of the eastern United States and New 
England and that these events primarily involve the sliding of clay-rich soils.  This source 
also states that “the USGS identifies landslide incidence/susceptibility for the eastern United 
States by (1) classifying geographic areas by high, medium, or low landslide incidence and 
(2) evaluating geologic formations in these areas by high, medium, or low susceptibility to 
sliding.  Susceptibility to landslides is defined by the USGS as the probable degree of 
response of geologic formations to natural or artificial cutting, loading of slopes, or to 
unusually high precipitation.” 
  
Wake County is categorized as having a landslide vulnerability of “1” on a scale of “1” to “6” 
where “1” is the lowest level of risk.  This categorization generally corresponds to the 
likelihood of earthquake activity and is based upon a combination of landslide susceptibility 
and incidence.  This information is derived from the USGS National Landslide Overview 
Map.  The potential of sinkholes in Wake County has not been analyzed by the State.  
Based on the USGS rating of “1” (low) for Wake County, Landslides and Sinkholes are not 
included in the composite hazard index. 

 
Landslides occur when masses of rock, earth, or debris move down a slope.  Landslides may be 
very small or very large, and can move at slow to very high speeds.  Many landslides have been 
occurring over the same terrain since prehistoric times.  They are activated by storms and fires 
and by human modification of the land.  Landslides pose serious threats to highways and 
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structures that support fisheries, tourism, timber harvesting, mining, and energy production as 
well as general transportation. 
 
Deadly manifestations of landslides are debris flows.  Gori and Burtonxxi explain that while some 
landslides move slowly and cause damage gradually, others move so rapidly that they can 
destroy property and take lives suddenly and unexpectedly.  The latter constitute debris flows 
(also referred to as mudslides, mudflows, or debris avalanches), which are a common type of 
fast-moving landslide that generally occurs during intense rainfall on water-saturated soil.  They 
usually start on steep hillsides as soil slumps or slides that liquefy and accelerate to speeds as 
great as 35 miles per hour or more.  They continue flowing down hills and into channels and 
deposit sand, mud, boulders, and organic material onto more gently sloping ground.  Their 
consistency ranges from watery mud to thick, rocky mud (like wet cement), which is dense 
enough to carry boulders, trees, and cars.  Debris flows from many different sources can 
combine in channels, where their destructive power may be greatly increased.   
 
Description 

 
According to the United States Geological Survey (USGS), landslides are a major geologic 
hazard that occur in all 50 states, cause $1-2 billion in damages and result in an average of 
more than 25 fatalities each year (USGS, 1997).  Landslides are especially troubling because 
they often occur with other natural hazards, such as earthquakes, floods, and tropical cyclones.  
Areas that are generally prone to landslide hazards include existing old landslides; the bases of 
steep slopes; the bases of drainage channels; and developed hillsides where leach-field septic 
systems are used.  Areas that are typically considered safe from landslides include areas that 
have not moved in the past; relatively flat-lying areas away from sudden changes in slope; and 
areas at the top or along ridges, set back from the tops of slopes. 

Landslides are common throughout the Appalachian Mountain region.  The greatest eastern 
hazard is from sliding of clay-rich soils; related damages in urban areas such as Pittsburgh, PA, 
and Cincinnati, OH, are among the greatest in the U.S.  Historical records suggest that 
destructive landslides and debris flows in the Appalachian Mountains occur when unusually 
heavy rain from hurricanes and intense storms soaks the ground, reducing the ability of steep 
slopes to resist the down slope pull of gravity.  As shown by Figure A-11 (below), North 
Carolina and surrounding states do have areas at moderate to high risk of landslide.xxii   
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Figure A-11. Landslide Areas in the Contiguous United States 
 

 
 
 

Historical Occurrences 
  
Fifty-one historical debris-flow events were recorded between 1844 and 1985 in parts of the 
Appalachians—most of them in the Blue Ridge area.  Recent studies of deposits exposed in 
stream channels during the 1995 storms in Madison County, Virginia found evidence of 
prehistoric debris flows.  Radiocarbon dating of plant remains from debris-flow deposits near 
Graves Mill, Virginia indicates that these processes have occurred there repeatedly over the last 
34,000 years.   
 
Between 1916 and August 8, 2006, North Carolina Geological Survey (NCGS) recorded 2,762 
landslide events, of which 1,361 were process landslides and 1,401 were deposit apexes.  The 
initiation point of a landslide is called a process and the uppermost portion of a deposit is called 
the apex.  Deposits are usually older prehistoric fan-shaped features and cannot be associated 
with a specific slope movement event.  
 
Table A-19 provides a summary of process landslides and deposit apexes that have occurred 
between 1916 and 2006 by county; selected detailed information about several significant 
process landslide events follows this table.  Landslides are most prevalent in the mountain 
region due to steep slopes.  Most of the reported landslides have occurred in Watauga (43%) 
and Macon (30%) Counties.   
 
According to NCGS, it is estimated that $132.7 million in property damage can be attributed to 
major landslide events that occurred between 1901 and 2003.xxiii 
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Table A-19. Landslide Event Summary By County 
 

NORTH CAROLINA LANDSLIDE EVENTS SUMMARY 1901 - 2003 

County 

Number of Events 
Process (Actual 

Landslide Initiation 
Recorded) 

Deposit Apex 
(Prehistoric Landslide 

Deposit Area) Total 
Wake 11 0 11 
North Carolina 1,361 1,401                     2,762  

Source: North Carolina Geological Survey, Department of Environment and Natural Resources 
(2006) 
Debris Flow/Landslide Hazard Scores 
 
Figure A-12 represents the relative location of Debris Flow/Landslide hazard vulnerability 
across the state of North Carolina.  The vulnerability score for each county represents the 
scope, frequency, intensity, and destructive potential of this hazard and is an indication of future 
probability based on its relative score to other counties in the state.   

 
Figure A-12. Debris Flow/Landslide Hazard Scores by County 

 
Additional Information 
 
US Geological Survey landslide resource page: http://landslides.usgs.gov/ 
 
USGS Landslide Hotline: 1-800-654-4966 
 

http://landslides.usgs.gov/�
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North Carolina Geological Survey:  http://www.geology.enr.state.nc.us/ 
Additional Information 
 
US Geological Survey landslide resource page: http://landslides.usgs.gov/ 
 

USGS Landslide Hotline  
 
8. Severe Storms and Tornadoes 

 
8.1. Severe Storms (Thunderstorms, Hail and Lightning)  

Severe Thunderstorm 
 
Definition 
 
According to the National Weather Service, a severe thunderstorm is a thunderstorm which 
produces tornadoes, hail 0.75 inches or more in diameter, or winds of 50 knots (58 mph) or 
more.  Structural wind damage may imply the occurrence of a severe thunderstorm.   
 
Thunderstorms are the result of convection in the atmosphere.  They are typically the by-
products of atmospheric instability, which promotes the vigorous rising of air parcels that form 
cumulus and, eventually, the cumulonimbus (thunderstorm) cloud.  Instability can be caused by 
either surface heating or upper-tropospheric (~50,000 feet) divergence of air (rising air parcels 
can also result from airflows over mountainous areas).  Generally, the former “air mass” 
thunderstorms form on warm-season afternoons and are not severe.  The latter “dynamically-
driven” thunderstorms generally form in association with a cold front or other regional-scaled 
atmospheric disturbance.  These storms can become severe, producing strong winds, frequent 
lightning, hail, downbursts and even tornadoes.  
A typical thunderstorm may be three miles wide at its base, rise to between 40,000 to 60,000 
feet in the troposphere, and contain half a million tons of condensed water.xxiv  Conglomerations 
of thunderstorms along cold fronts (with squall lines) can extend for hundreds of miles.   
  
Description 
 
Thunderstorms are common throughout North Carolina, and have occurred in all months of the 
year.  Thunderstorm-related deaths and injuries in North Carolina (1959-1992) have peaked 
during July and August.   
 
Historical Occurrences 
 
Because severe thunderstorms by definition produce tornadoes, large hail 0.75 inches or more 
in diameter, or winds of 50 knots (58 mph) or higher, severe thunderstorm events are often 
reported by the impacting weather it produces.  Therefore, historical severe thunderstorm 
events are described in the following sections:  torrential rain, hail, thunderstorm wind, and 
tornadoes. 
 
Severe Thunderstorm Hazard Scores 
 
Figure A-13 represents the relative location of overall Severe Thunderstorm hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state.   
 

 
 

http://www.geology.enr.state.nc.us/�
http://landslides.usgs.gov/�
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Figure A-13. Severe Thunderstorm Hazard Scores by County 

 
 

 
Severe Thunderstorm—Hail Storm 
 
Definition 
 
Hail is precipitation in the form of odd-shaped icy lumps called hailstones.  Hail falls from 
thunderstorms that contain strong updrafts and a large supply of super cooled water droplets.xxv  
 
Description 
 
A hailstone forms when a small piece of ice is carried through portions of a cumulonimbus cloud 
that contain different concentrations of supercooled water droplets.  As the ice pellets travel in 
and out of patches of water droplets, the water instantly freezes to it, forming layers of ice and 
increasing the hailstone's size.  When it becomes too large and heavy to be supported by the 
updraft, the hailstone falls out of the cloud.xxvi  
 
The following map (Figure A-14) shows the average number of days per year in which hail fell 
in areas through the Continental United States from 1980 to 1994.xxvii  
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Figure A-14. Hail Distribution from 1980 to 1994 
 

 
 
Historical Occurrences 
 
According to the National Climatic Data Center, twenty-four hail events with hail sizes of at least 
three inches in diameter, were reported in North Carolina between January 1, 1950 and March 
28,2005, which resulted in $605,000 in property and $5,000 in crop damage. Table A-20 lists 
the historical occurrences for hailstorms;.xxviii   
 

Table A-20. Detailed Severe Thunderstorm—Hail Storm History affecting Wake County  
 
NORTH CAROLINA HAILSTORM EVENTS 

# Location/ 
County Date Time Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 
9 Wake 06/24/1986 12:00 AM 3.00 in. 0 0 $0 $0 
24 Raleigh 03/28/2005 07:20 AM 4.00 in. 0 0 $0  $0 
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Figure A-15 below shows the probability of hail falling on days of the year from 1980 to 1999. 
 

Figure A-15 Annual Probability of Hail in North Carolina 

 
Severe Thunderstorm—Hail Storm Hazard Scores 
 
Figure A-16 represents the relative location of Severe Thunderstorm—Hail Storm hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state.   
 

Figure A-16. Severe Thunderstorm—Hail Storm Hazard Scores by County 
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Severe Thunderstorm—Torrential Rain 
 
Definition 
 
Torrential rain is any rain that pours down fast, violently, or heavily.  
 
Description 
 
Torrential rain is most common in the summer months when low-latitude, low pressure systems 
form in the Atlantic Ocean and the Gulf of Mexico. xxix 
 
Historical Occurrences 
 
Between September 7, 1995 and July 23, 2006, North Carolina reported 104 heavy rain events 
resulting in 6 injuries and $7,583,000 in reported property damage.  
 
Another heavy rain event of note occurred on March 20-21, 2003 (see Figure A-17). 

 
Figure A-17. Precipitation Map of the March 20-21, 2003 Heavy Rain Eventxxx 

 

Severe Thunderstorm—Torrential Rain Hazard Scores 
  

Figure A-18 represents the relative location of Severe Thunderstorm—Torrential Rain hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 
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Figure A-18.. Severe Thunderstorm—Torrential Rain Hazard Scores by County 

 
 

Severe Thunderstorm—Thunderstorm Wind 
 
Definition 
 
Thunderstorm winds are winds arising from convection (with or without lighting), with speeds of 
at least 58 mph, or winds of any speed producing a fatality, injury or damage.  Downbursts 
(including dry or wet micro bursts) are also considered thunderstorm wind events.xxxi   
 
Description 
 
Damaging wind from thunderstorms is much more common than damage from tornadoes.  In 
fact, many confuse damage produced by “straight-line” winds and often erroneously attribute it 
to tornadoes.  Wind speeds can reach up to 100 mph (161 km/h) with a damage path extending 
from hundreds of miles. 
 
Several factors contribute to damaging winds at the surface.  As precipitation begins to fall, it 
drags some of the air with it.  This “precipitation drag” initiates a downdraft.  The downdraft is 
intensified by evaporative cooling as drier air from the edges of the storm mix with the cloudy air 
within the storm.  
 
Also, some of the strong winds aloft are carried down with the downdraft by a process called 
“momentum transfer”.  These processes lead to a rapid downward rush of air.  As the air 
impacts the ground it is forced to spread out laterally, causing the gusty and sometimes 
damaging winds associated with thunderstorms.xxxii 
 
 
 
Historical Occurrences 
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According to the National Climatic Data Center (NCDC), approximately 7,280 severe 
thunderstorm wind events were reported between 1950 and 2006. Table A-21 shows the 
number of recorded events by county. 
 

Table A-21. Detailed Severe Thunderstorm—Wind Events by County 
 

NORTH CAROLINA SEVERE THUNDERSTORM—WIND 
EVENTS 
County Number of recorded events (1950-2006) 
Wake 193 
Total 7,280 

 
Severe Thunderstorm—Thunderstorm Wind Hazard Scores 
 
Figure A-19 represents the relative location of Severe Thunderstorm—Thunderstorm Wind 
hazard vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 

 
Figure A-19. Severe Thunderstorm—Thunderstorm Wind Hazard Scores by County 

 
 
 
 
Severe Thunderstorm—Lightning 
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Definition 
 
Lightning is an electrical discharge that results from the buildup of positive and negative charges 
within a thunderstorm.  When the buildup becomes strong enough, lightning appears as a bolt.  
This flash of light usually occurs within the clouds or between the clouds and the ground.  A bolt 
of lightning reaches a temperature approaching 50,000 degrees Fahrenheit in a split second.  
The rapid heating and cooling of air near the lightning causes thunder.xxxiii  
 
Figure A-20 shows four different types of lightning—a)sprites, b) cloud-to-ground, c) intracloud, 
and d) intercloud.  
 
 



2010 Wake County Hazard Mitigation Plan  
Appendix A – Hazard Identification and Analysis  

A-53 

Figure A-20. Types of Lightning 
 

 
              Photo Courtesy Lawrence Livermore National Laboratory xxxiv 
 
Lightning always accompanies thunderstorms.  Lightning is the most dangerous and frequently 
encountered weather hazard that most people experience each year.  It is the second most 
frequent killer in the United States, with nearly 100 deaths and 500 injuries each year.  (Floods 
and flash floods are the number one cause of weather related deaths in the United States.)xxxv  
 
Description 
 
North Carolina ranks third in the nation in number of lightning-related deaths, and fourth in 
lightning-related injuries. From 1959 through 1997, lightning caused 169 deaths in North 
Carolina: 36 in open places or ballparks; 25 under trees; 22 while boating, fishing or other 
water-related activity; eight on golf courses; one while using the telephone; and 71 at various 
other and unknown locations. From 1959 through 1997, there were 550 reported lightning-
related injuries.xxxvi  
 
Historical Occurrences 
 
Between January 24, 1993 and July 27, 2006, North Carolina reported 461 lightning events to 
the National Climatic Data Center.  Twenty-one fatalities, 156 injuries, and over $27 million in 
property and crop damages were attributed to these lightning events.xxxvii.  Table A-22 
summarizes lightning events in Wake County. 
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Table A-22. Summary of Severe Thunderstorm—Lightning Events in Wake County 
 

County 
# of 

Occurrences Severity Extent of damages 

WAKE 14 
Fatalities: 2         
Injuries:  0 

Property: $885,000               
Crop: $0 

 
 Severe Thunderstorm—Lightning Hazard Scores 
 
Figure A-21 represents the relative location of Severe Thunderstorm—Lightning hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state.  (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 
 

Figure A-21. Severe Thunderstorm—Lightning Hazard Scores by County 
 

 
 

Severe thunderstorms can occur alone or in clusters, but affect relatively small areas 
compared to those affected by hurricanes or nor’easters. In eastern North Carolina, 
thunderstorms most frequently occur in the late afternoon or during the evening or night 
hours during the summer months.  Summer thunderstorms involve lightning, strong 
winds; heavy rains and hail that can result in wildfires, localized wind damage and flash 
flooding.   
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According to the North Carolina State Climate Office, thunderstorms typically are 15 
miles or less in diameter and last an average of 20 to 30 minutes. Downbursts and 
straight-line winds associated with thunderstorms can produce winds of 100-150 miles 
per hour - enough to flip large trucks and endanger airplane landings and takeoffs.  The 
potential impact of thunderstorms, however, can be rated low due to the localized nature 
of the storms. 
 
The National Weather Service considers a thunderstorm severe if it produces hail at 
least three-quarters of an inch in diameter, has winds of 58 miles per hour or greater or 
produces a tornado.  Of the estimated 100,000 thunderstorms in the United States each 
year, only about 10% are classified as severe.  
 
Lightning, a major threat during a thunderstorm, is responsible for more deaths each 
year in the United States than are tornadoes.  Since lightning strikes are very 
unpredictable, the risk to individuals and property can be significant. 
 
Historic Impact of Thunderstorms in Wake County 
A number of thunderstorm/high windstorm events and thunderstorm related events (hail 
and lightning) have been reported in Wake County (Tables A-20 – A-22).   
 

Severe Weather Data for Wake County July 2003-February 2008 
Between July 11, 2003 and February 28, 2008, the NOAA Satellite and Information Service 
records 199 events, including thunderstorms with high wind, hail, flash floods, lightning, 
hurricane/typhoon, winter storm, high winds, tornadoes funnel clouds and heavy rain as listed in 
Table A-23, below. (Tstm= thunderstorm 
 

Table A-23 Severe Weather Event Data for Wake County July 2003– February 2008 
 

Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

1. Raleigh 7/10/2003 4:35 
PM 

Tstm Wind 50 0 0 0 0 

2. Fuquay 
Spgs  

07/10/2003 04:40 
PM 

Hail 1.75 in. 0 0 0  0 

3.  Fuquay 
Spgs  

07/17/2003 09:00 
PM 

Flash Flood N/A 0 0 0  0 

4.  Raleigh  07/29/2003 02:35 
PM 

Flash Flood N/A 0 0 0  0 

5.  East 
Portion  

08/01/2003 07:35 
PM 

Flash Flood N/A 0 0 0  0 

6.  Central 
Portion  

08/08/2003 08:10 
PM 

Flash Flood N/A 0 0 0  0 

7.  Central 
Portion  

08/08/2003 09:45 
AM 

Flash Flood N/A 0 0 0  0 

8.  Wendell  08/22/2003 02:05 
PM 

Lightning N/A 0 0 450K 0 

NCZ007>01
1 - 025>028 
- 041 - 043 - 

078 - 088  

09/18/2003 09:00 
AM 

Hurricane/ty
phoon 

N/A 1 0 7.3M 0 

NCZ007>01
1 - 021>028 
- 038>043 - 
073>078 - 

01/26/2004 04:30 
AM 

Winter 
Storm 

N/A 0 0 0  0 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508427�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508427�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508551�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508551�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508646�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508679�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508679�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508747�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508747�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508742�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508742�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508823�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

083>086 - 
088>089  

NCZ007>01
1 - 021>027 
- 038>039 - 

041  

02/15/2004 11:00 
PM 

Winter 
Storm 

N/A 0 0 0  0 

NCZ007 - 
021>028 - 
038>039 - 
041>043 - 
073>078 - 
083>086 - 
088>089  

02/26/2004 09:00 
AM 

Winter 
Storm 

N/A 0 0 0  0 

NCZ007>01
1 - 021>028 
- 038>043 - 
073>078 - 
083>086 - 
088>089  

03/07/2004 07:20 
PM 

High Wind 65 kts. 0 0 136K 0 

14.  Raleigh  03/07/2004 08:25 
PM 

Tstm Wind 60 kts. 0 0 0  0 

15.  
Morrisville  

03/31/2004 08:28 
PM 

Hail 0.88 in. 0 0 0  0 

16. Raleigh  03/31/2004 08:50 
PM 

Hail 0.88 in. 0 0 0  0 

17.  
Knightdale  

05/19/2004 05:55 
PM 

Hail 0.75 in. 0 0 0  0 

18. Fuquay 
Spgs  

06/04/2004 01:40 
PM 

Flash Flood N/A 0 0 0  0 

Wake Forest  06/11/2004 08:15 
PM 

Tstm Wind 50 kts. 0 0 0  0 

19. Raleigh  06/11/2004 08:30 
PM 

Tstm Wind 50 kts. 0 0 0  0 

20. Garner  07/12/2004 06:04 
PM 

Tstm Wind 50 kts. 0 0 0  0 

Apex  07/14/2004 08:00 
PM 

Tstm Wind 50 kts. 0 0 0  0 

Raleigh  07/14/2004 08:20 
PM 

Hail 0.88 in. 0 0 0  0 

Garner  07/14/2004 09:20 
PM 

Hail 1.00 in. 0 0 0  0 

Morrisville  07/29/2004 04:30 
PM 

Flash Flood N/A 0 0 0  0 

26. Raleigh  07/29/2004 04:45 
PM 

Tstm Wind 60 kts. 0 0 0  0 

Fuquay 
Spgs  

08/05/2004 09:15 
PM 

Hail 0.75 in. 0 0 0  0 

Countywide  08/12/2004 03:35 
PM 

Flash Flood N/A 0 0 0  0 

Raleigh  08/13/2004 06:10 
PM 

Flash Flood N/A 0 0 0  0 

Raleigh  08/13/2004 06:30 
PM 

Tstm Wind 50 kts. 0 0 0  0 

Raleigh  08/30/2004 06:30 
AM 

Flash Flood N/A 0 0 0  0 

32. RDU  09/17/2004 02:56 Tstm Wind 69 kts. 0 0 0  0 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547864�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547881�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547882�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547958�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548098�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548098�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548120�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548124�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548289�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548302�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548303�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548304�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548341�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548343�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548366�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548366�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548382�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548390�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548391�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548425�
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

PM 
Raleigh  09/17/2004 03:05 

PM 
Tstm Wind 50 kts. 0 0 0  0 

Apex  09/27/2004 06:30 
PM 

Tornado F0 0 0 0  0 

NCZ011 - 
026>028 - 
041>043 - 
075>078 - 
084>086 - 
088>089  

12/26/2004 01:00 
AM 

Winter 
Storm 

N/A 0 0 0  0 

36 Cary  01/14/2005 05:32 
AM 

Tstm Wind 50 kts. 0 0 0  0 

37 Cary  03/07/2005 12:40 
PM 

Lightning N/A 0 0 20K 0 

38 Cary  03/08/2005 09:40 
AM 

Tstm Wind 60 kts. 0 0 0  0 

39 Zebulon  03/08/2005 09:54 
AM 

Tstm Wind 50 kts. 0 0 0  0 

40 Raleigh  03/28/2005 07:10 
AM 

Hail 2.00 in. 0 0 0  0 

41 Raleigh  03/28/2005 07:20 
AM 

Hail 4.00 in. 0 0 0  0 

42 Raleigh  05/12/2005 05:12 
PM 

Hail 0.75 in. 0 0 0  0 

43 Raleigh  06/07/2005 04:07 
PM 

Flash Flood N/A 0 0 0  0 

44 Raleigh  06/07/2005 04:10 
PM 

Hail 1.00 in. 0 0 0  0 

45 
Morrisville  

06/07/2005 04:14 
PM 

Tstm Wind 50 kts. 0 0 0  0 

46 Raleigh  06/07/2005 04:20 
PM 

Tstm Wind 50 kts. 0 0 0  0 

47 Raleigh  06/07/2005 04:28 
PM 

Flash Flood N/A 0 0 0  0 

48 Fuquay 
Spgs  

07/07/2005 08:10 
PM 

Tstm Wind 50 kts. 0 0 0  0 

49 Garner  07/13/2005 03:55 
PM 

Hail 1.00 in. 0 0 0  0 

50 
Knightdale  

07/13/2005 11:42 
PM 

Lightning N/A 1 0 0  0 

51 Raleigh  07/28/2005 09:20 
PM 

Tstm Wind 50 kts. 0 0 0  0 

52 Garner  07/28/2005 09:35 
PM 

Tstm Wind 52 kts. 0 0 0  0 

Knightdale  10/21/2005 07:22 
PM 

Hail 0.75 in. 0 0 0  0 

54 Zebulon  10/21/2005 07:28 
PM 

Hail 0.75 in. 0 0 0  0 

Rolesville  04/03/2006 06:55 
PM 

Tstm Wind 50 kts. 0 0 0  0 

56 Raleigh  04/03/2006 06:57 
PM 

Tstm Wind 50 kts. 0 0 0  0 

57 Raleigh  04/03/2006 08:58 
AM 

Hail 0.75 in. 0 0 0  0 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548528�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548542�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~587922�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~587981�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588014�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588020�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588087�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588088�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588157�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588224�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588225�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588226�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588228�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588230�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588379�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588379�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588398�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588404�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588492�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588496�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588606�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588607�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627038�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627039�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~626954�


2010 Wake County Hazard Mitigation Plan  
Appendix A – Hazard Identification and Analysis  

A-58 

Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

58 Raleigh  04/03/2006 09:00 
AM 

Lightning N/A 0 0 0  0 

59 Zebulon  04/03/2006 09:19 
AM 

Hail 0.88 in. 0 0 0  0 

60 Wendell  04/03/2006 09:20 
AM 

Hail 0.75 in. 0 0 0  0 

61 Cary  04/17/2006 02:25 
PM 

Tstm Wind 50 kts. 0 0 0  0 

62 Garner  04/17/2006 02:35 
PM 

Tstm Wind 50 kts. 0 0 0  0 

63 Fuquay 
Spgs  

04/17/2006 02:36 
PM 

Tstm Wind 50 kts. 0 0 0  0 

64 Fuquay 
Spgs  

04/22/2006 11:40 
AM 

Tstm Wind 50 kts. 0 0 0  0 

65 Garner  04/22/2006 11:40 
AM 

Hail 1.75 in. 0 0 0  0 

66 Raleigh  04/22/2006 11:40 
AM 

Hail 0.88 in. 0 0 0  0 

67 Raleigh  04/22/2006 11:49 
AM 

Hail 1.75 in. 0 0 0  0 

68 Fuquay 
Spgs  

04/22/2006 11:54 
AM 

Tstm Wind 50 kts. 0 0 0  0 

69 Cary  04/22/2006 11:55 
AM 

Tstm Wind 50 kts. 0 0 0  0 

70 Fuquay 
Spgs  

04/22/2006 11:55 
AM 

Tstm Wind 50 kts. 0 0 0  0 

71 Raleigh  04/22/2006 11:55 
AM 

Tstm Wind 50 kts. 0 0 0  0 

72 Raleigh  04/22/2006 12:00 
PM 

Lightning N/A 0 0 0  0 

73 Raleigh  04/22/2006 12:05 
PM 

Tstm Wind 50 kts. 0 0 0  0 

74 
Rolesville  

04/22/2006 12:05 
PM 

Hail 0.88 in. 0 0 0  0 

75 Holly 
Spgs  

04/25/2006 09:10 
PM 

Tstm Wind 51 kts. 0 0 0  0 

76 Holly 
Spgs  

04/25/2006 09:15 
PM 

Tstm Wind 50 kts. 0 0 0  0 

77 Holly 
Spgs  

04/25/2006 09:17 
PM 

Tstm Wind 50 kts. 0 0 0  0 

78 Holly 
Spgs  

04/25/2006 09:17 
PM 

Tstm Wind 50 kts. 0 0 0  0 

79 Garner  04/25/2006 09:27 
PM 

Tstm Wind 54 kts. 0 0 0  0 

80 Fuquay 
Spgs  

05/14/2006 01:45 
PM 

Hail 1.00 in. 0 0 0  0 

81 Fuquay 
Spgs  

05/14/2006 01:48 
PM 

Hail 1.00 in. 0 0 0  0 

82 Fuquay 
Spgs  

05/14/2006 01:48 
PM 

Hail 1.25 in. 0 0 0  0 

83 Fuquay 
Spgs  

05/14/2006 01:48 
PM 

Tstm Wind 50 kts. 0 0 0  0 

84 Fuquay 
Spgs  

05/14/2006 01:49 
PM 

Hail 1.00 in. 0 0 0  0 

85 Fuquay 05/14/2006 01:49 Tstm Wind 50 kts. 0 0 0  0 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~626955�
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627102�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627103�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627104�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627104�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627182�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627182�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627180�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627181�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627183�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627184�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627184�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627186�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627187�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627187�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627185�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627188�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627190�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627189�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627223�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627223�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627224�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627224�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627225�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627225�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627226�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627226�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627227�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627303�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627303�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627304�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627304�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627305�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627305�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627306�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627306�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627307�
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Appendix A: Hazard Identification and Analysis 
 
 
 
 
 
 
 
 
 
 
 
 
 
This section includes a description and history of natural hazard events that are known to have 
affected Wake County; data regarding specific municipalities within the county were included 
when available. Primary data sources are the North Carolina Hazard Mitigation Plan’s Statewide 
Risk Assessment for Natural Hazards and two national databases - the National Climatic Data 
Center (NCDC - http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms) and the Spatial 
Hazard Events and Losses Database for the United States (SHELDUS* - 
http://go2.cla.sc.edu/hazard/db_registration). All historical data searches were conducted for the 
period 1950 to 2006.  Where no information on injuries and deaths or property and crop 
damages are included, information was not available from these resources. Data from the 
County is included as available. 
 
*Note: SHELDUS information concerning certain hazards causing fatalities and injuries are in 
decimal form. Casualties and damages are often listed without specific spatial reference, for 
instance severe thunderstorms affected Central NC.  In order to assign the damage amount to a 
specific county, SHELDUS divides the total number of fatalities or injuries by the number of 
counties affected. For example, if a severe thunderstorm affected Chatham, Durham, Wake, 
and Johnston counties and resulted in 1 fatality, each county would receive a 0.25 rating. 
 
As required by FEMA, all twelve potential hazards that could affect Wake County are profiled in 
this section of the Plan.  The Wake County Composite Hazard Index Table (Table A-31) 
includes those hazards that were categorized as either “moderate” or “high” risk based on a 
review of all twelve hazard histories. 
 

1. Coastal and Riverine Erosion 
2. Dam and Levee Failures 
3. Droughts and Heat Waves 
4. Earthquakes 
5. Floods 
6. Hurricanes and Coastal Storms 
7. Landslides and Sink Holes 
8. Severe Storms and Tornadoes 
9. Tsunamis 
10. Volcanoes 
11. Wildfires 
12. Winter Storms and Freezes 

 

A. Introduction 
The development of a hazard mitigation plan consists of five 
steps – 1) identification and analysis of natural hazards that 
could impact the community, 2) assessment of the 
community’s vulnerability to natural hazards, 3) assessment 
of the community’s capability to respond to a natural 
disaster, 4) assessment of the community’s current policies 
and ordinances that affect hazard mitigation, and 5) 
development of hazard mitigation strategies that can be 
implemented to reduce future vulnerability. (Source: Natural 
Hazard Center, PSU)

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�
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B. Hazard Analysis - Evaluation Method 
The purpose of the hazard analysis is to evaluate the likelihood of experiencing each specific 
natural hazard in the future, and an estimation of likely intensity and probable level of impact.  
Each natural hazard was evaluated for three characteristics: 
 

1. Likelihood of Occurrence, i.e., expected frequency; 
2. Likely Range of Impact, i.e., predictable size and location of impact; and 
3. Probable Level of Impact, i.e., estimated strength and damage potential. 
 
Likelihood of Occurrence 
The likelihood, or frequency, of occurrence of a particular hazard within a specific jurisdiction 
will be classified in one of four categories.  These four categories are explained in Table A - 
1. 

  

Table A-1: Explanation of Hazard Likelihood of Occurrence 
 

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 
within the next ten 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.       

Source: “Keeping Natural Hazards from Becoming Disasters”, NC Division of Emergency Management, November 2001, p. 11. 
 

Likely Range of Impact 
The likely range of impact, or predictable size and location, of a particular hazard within a 
specific jurisdiction will be classified in one of three categories.  These three categories are 
described in Table A-2. 

  

Table A-2: Description of Likely Range of Impact 
 

Size of Area Description 
Small 10% or less of the total jurisdictional area 
Medium 10% to 40% of the total jurisdictional area 
Large 40% to 100% of the total jurisdictional area 

Source: “Keeping Natural Hazards from Becoming Disasters”, NC Division of Emergency Management, November 2001, p. 11. 
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Probable Level of Impact 
The probable level of impact, or estimated strength and damage potential, of a particular 
hazard within a specific jurisdiction will be classified in one of four categories as described in 
Table A-3. 

 

Table A-3: Description of Hazard Probable Level of Impact 
 

Level Area Affected Impact1 
Catastrophic More than 50% • Multiple deaths. 

• Complete shutdown of facilities for 30 days or 
more. 

• More than 50% of property is severely 
damaged. 

Critical 25 to 50% • Multiple severe injuries. 
• Complete shutdown of critical facilities for at 

least 2 weeks. 
• More than 25% of property is severely 

damaged. 
Limited 10 to 25% • Some injuries. 

• Complete shutdown of critical facilities for more 
than 1 week. 

• More than 10% of property is severely 
damaged. 

Negligible Less than 10% • Minor injuries. 
• Minimal quality of life impact. 
• Shutdown of critical facilities and services for 24 

hours or less. 
• Less than 10% of property is severely damaged.

Source: “Keeping Natural Hazards from Becoming Disasters”, NC Division of Emergency Management, November 2001, p. 12. 
1 The impact of a natural hazard is a combination of the severity of the occurrence, the magnitude of the event, and the density 

of human activity in the affected area. 
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Composite Hazard Index Rating  
These three sets of classification categories - likelihood of occurrence, likely range of impact, and probable level of impact – have been combined to 
create a composite hazard index for each natural hazard.  The combined hazard index describes vulnerability in general terms of “low”, “moderate” 
or “high” hazard susceptibility.  An individual hazard index is developed at the end of each of the twelve hazard sections.  Table A-31 at the end of 
Appendix A is a composite of the twelve hazard index scores.   

 

Table A-4: Composite Hazard Index Rating1 
 

 

1 Each variable was assigned a number from 1 (lowest) to 3 or 4 (highest) rating.  A score from 9 to 11 is a “high hazard risk”; from 6 to 8 “moderate hazard risk”; and from 3 to 5 “low hazard risk”. 
 
 
 

Size of area Small 
(1) 

Medium 
(2) 

Large 
(3) 

Small 
(1) 

Medium 
(2) 

Large 
(3) 

Small 
(1) 

Medium 
(2) 

Large 
(3) 

Small 
(1) 

Medium 
(2) 

Large 
(3) 

Likelihood of  
Occurrence  
 Impact 

Catastrophic 
(4) 

Critical 
(3) 

Limited 
(2) 

Negligible 
(1) 

Highly Likely 
(4) 

 
9 

High 

 
10 

High 

 
11 

High 

 
8 

Moderate 

 
9 

High 

 
10 

High 

 
7 

Moderate 

 
8 

Moderate 

 
9 

High 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate 

Likely 
(3) 

 
8 

Moderate 

 
9 

High 

 
10 

High 

 
7 

Moderate 

 
8 

Moderate 

 
9 

High 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate

 
5 

Low 

 
6 

Moderate 

 
7 

Moderate 

Possible 
(2) 

 
7 

Moderate 

 
8 

Moderate 

 
9 

High 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate 

 
5 

Low 

 
6 

Moderate 

 
7 

Moderate

 
4 

Low 

 
5 

Low 

 
6 

Moderate 

Unlikely 
(1) 

 
6 

Moderate 

 
7 

Moderate 

 
8 

Moderate

 
5 

Low 

 
6 

Moderate 

 
7 

Moderate 

 
4 

Low 

 
5 

Low 

 
6 

Moderate

 
3 

Low 

 
4 

Low 

 
5 

Low 
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C. Natural Hazards Identification and Analysis 
 
1. Coastal and Riverine Erosion Hazard (Source: FEMA) 
The U.S. Congress through the National Flood Insurance Reform Act of 1994 required 
that FEMA conduct a study to evaluate erosion hazards along rivers and coast lines.  
The study was to assess the economic impact of erosion and erosion mapping on 
communities and on the National Flood Insurance Program (NFIP). The legislation 
defined "Erosion Hazard Area" as "an area where erosion or avulsion is likely to result in 
damage to or loss of buildings and infrastructure within a 60-year period."     
 
1.1 Coastal Erosion Hazard  
(Information source: FEMA) 

Hazard Analysis - Coastal Erosion 
Since Wake County is not a coastal county, coastal erosion is not included in the natural 
hazard index analysis. 

 
 

1.2 Riverine Erosion Hazard (Information source: 
Farm*A*System North Carolina/Photo: FEMA) 
North Carolina's 37,000 miles of streams and 
rivers and the floodplains and upland areas 
adjacent to these waters have great economic, 
social, cultural, and environmental value. These 
corridors contain complex ecosystems that 
encompass the land, plants, animals, and stream 
networks.  

 
Rivers and streams perform a number of important 
functions, including carrying water and sediment, 
storing water in wetlands and floodplains, and 
providing habitat for aquatic and terrestrial plants 
and animals. For these and other reasons, 
protecting streams is important. 

 
Stable stream channels maintain their shape by slowly eroding the outside of a meander 
bend while depositing sediment on the inside bend.  Unaltered streams located in large, 
flat floodplains have more meanders than steep streams without floodplains.  Whatever 
the channel form, most unaltered streams have alternating, regularly spaced, deep and 
shallow areas called pools and riffles. 

 
Naturally stable floodplain stream channels are typically sinuous with varying channel 
depths and stream banks low enough to periodically allow large storm surge to overflow 
onto the floodplain in response to significant storm events. The natural meandering and 
varying channel depths dissipate the energy of the water and reduce stream bank 
erosion. Floodplains also dissipate water energy during high flows, spreading shallow 
water over a wide area.  
 
Bank height and steepness are the most important indicators of stream bank stability. 
When stream banks are too high and steep, soil erodes from the bank. Bank height is 
related to factors such as bank slope, soil types, vegetation cover, and location along the 
channel.  However, once a critical bank height is reached, erosion likely will occur 
regardless of the other factors.    

 
Management practices that reduce stream bank erosion and sedimentation and protect 
riparian (on the bank of a river, stream, or other body of water) vegetation can help 
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maintain critical stream channel features.  Vegetation slows the flow of water and 
reduces erosion of the banks. Overall, streams with a mature, diverse riparian buffer are 
the most stable over time. 
 
Many streams in North Carolina have been straightened and dredged for agriculture, 
development, and flood control. Straight streams have a steeper gradient than 
meandering streams which often results in channel incision.  Incision is an erosion 
process that lowers the streambed elevation until it reaches bedrock or other resistant 
materials.  Incision increases stream bank heights and disconnects the stream from the 
original floodplain. In channels with steeper slopes and higher banks, large volumes of 
water cause significant stream bank erosion.  

 
Hazard Analysis – Riverine Erosion 

 
Likelihood of Occurrence of Riverine Erosion 
There is no recorded history of significant riverine erosion occurring in Wake County, 
thus likelihood of occurrence is rated as “unlikely”. 
 
Likely Range of Impact for Riverine Erosion 
The potential for riverine erosion is confined to limited areas of the County, thus the 
range of impact can be classified as “small”.   

 
Probable Level of Impact for Riverine Erosion 
There are few structures located within areas subject to riverine erosion, however there 
is a potential for damage to the infrastructure (i.e. – bridges and road crossings) 
throughout the County, therefore riverine failure in Wake County can be classified as 
“negligible”. 

 
Wake County Hazard Index for Riverine Erosion 
The hazard index for riverine erosion in Wake County is categorized as “low” based on 
an “unlikely” occurrence, “small” range of impact, and “negligible” level of impact.  This 
hazard index of “low” indicates that riverine erosion poses a relatively low threat and that 
local hazard mitigation efforts are more wisely directed to other hazards to which the 
County and its municipalities are more vulnerable. Riverine Erosion is not included in the 
Wake County Composite Hazard Index. 
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2. Dam Failures 
 
2.1 Dams 
 
Dams store water in reservoirs during times 
of excess flow, so that water can be released 
from the reservoir during other times, when 
natural flows are inadequate to meet the 
needs of water users.i Dams can pose risks 
to communities if not designed, operated, and 
maintained properly. In the event of a dam 
failure, the energy of the water stored behind 
even a small dam is capable of causing the 
loss of life and considerable property damage 
if there are people located downstream from 
the dam.ii Many dam failures have resulted 
because of an inability to safely pass flood 
flows. Failures caused by hydrologic 
conditions can range from sudden (with 
complete breaching or collapse), to gradual 
(with progressive erosion and partial 
breaching). The most common modes of 
failure associated with hydrologic conditions 

include overtopping, the erosion of earth spillways, and overstressing the dam or its 
structural components.iii  
 
Description  
 
Like all built structures, dams deteriorate. Lack of maintenance causes dams to be more 
susceptible to failure. In the United States since 2000, more than 600 dam incidents, (including 
70 dam failures) were reported to the National Performance of Dams Program, which collects 
and archives information on dam performance as reported by state and federal regulatory 
agencies and dam owners. Dam incidents are events (such as large floods, earthquakes or 
inspections) that alert dam safety engineers to deficiencies that threaten the safety of a dam. 
Due to limited state staff, many incidents are not reported, and therefore the actual number of 
incidents is likely to be much higher. The hazard potential is the possible adverse incremental 
consequences that result from the release of water or stored contents, due to the failure of the 
dam or disoperation of the dam or appurtenances. Dam failures can be grouped into three 
categories: low-, significant-, and high-hazard potential situations. Hazard potential does not 
indicate the structural integrity of the dam itself, but rather the effects if a failure should occur. 
The hazard potential assigned to a dam is based on consideration of the effects of a failure 
during both normal and flood-flow conditions.iv Table A-5 (below) provides a description and 
guidelines of the three classes of dam hazards. 
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Table A-5. Dam Hazard Classifications 
 

DAM HAZARD CLASSIFICATIONv 

Hazard Classification Description Quantitative Guidelines 
Low Interruption of road service, low 

volume roads; economic damage 
Less than 25 vehicles per day; 
less than $30,000 

Intermediate (Significant) Damage to highways, interruption 
of service; economic damage 

25 to less than 250 vehicles 
per day; $30,000 to less than 
$200,000 

High Loss of human life; economic 
damage 
 
*Probable loss of human life due to 
breached roadway or bridge on or 
below the dam 

Probable loss of one or more 
human lives; more than $200,000  
* 250 Vehicles per day at 1000-ft. 
visibility;100 Vehicles per day at 
500-ft. visibility; 25 Vehicles per 
day at 200-ft. visibility 

 
In North Carolina, dams exist throughout the state and have played an important role in its 
economic development. Dams are relied upon to generate power, provide communities with 
drinking water, and protect individuals from floods. There are more than 4,600 dams in North 
Carolina. According to the Division of Land Resources, approximately 1,700 dams would pose a 
risk to public safety and property if a dam failure were to occur.  Additionally, the number of 
high-hazard potential dams whose failure would cause a loss of human life is increasing. In 
1998, states reported 9,281 high-hazard potential dams, with North Carolina having the highest 
number (874). The number of high-hazard potential dams increased to 9,921 by 2001, and the 
number in North Carolina increased to 988. The number of North Carolina dams that have been 
identified as structurally unsafe increased from 40 in 1998 to 139 in 2001.vi 
 
Communities continue to develop along the state’s rivers, many in potential dam-failure 
inundation zones. Further exacerbating the potential risk to citizens is the disrepair of many 
dams and the lack of sound plans to help guide necessary repairs and warning systems to alert 
the public in the event of a dam failure.   
 
Historical Occurrences 
Table A-6 lists the historical occurrences of dam failure. 

Table A-6. Detailed Dam Failure History 
 

NORTH CAROLINA DAM BREAK EVENTS 
# Event Year Location Severity Extent of Damages 
1 Bearwallow Lake 

Dam Break 
1976 Bearwallow Lake, N.C. Sliding Unknown 

2 Potato Hill Lake 
Dam Break 

1977 Potato Hill Lake, N.C. Overtopping Unknown 

3 Winston Dam 
Break 

1912 Winston, N.C. Overtopping Unknown 

5 Hurricane Fran 1996 Eastern N.C. 3 major and 
12 minor breaks 

Private facilities 

6 Hurricane Floyd 1999 44 Counties of N.C. 36 failures 100 dams damaged; 
hog lagoon overflow 

7 Hope Mills 2003 Hoke and Cumberland 
Counties, N.C.  

5 failures and 
11 damaged dams 

No injuries 
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Location and Extent 
 

Table A-7.  High Hazard Dams with Maximum Impoundments Exceeding 10,000 Acre Feet 
 

Dam Name Owner Name County City 
Maximum 

Impoundment 
(Acre Feet) 

Catawba Dam Duke Power Company McDowell Charlotte 265,182 

W. Kerr Scott Dam US Army Corps Engineers Wilkes North Wilkesboro 153,000 

Moss Lake Dam City of Kings Mountain Cleveland Kings Mountain 53,280 

Lake Lure Dam Town of Lake Lure Rutherford Lake Lure 44,914 

Lake Cammack Dam City of Burl Alamance Burlington 36,000 

Townsend Lake Dam City of Greensboro Guilford Greensboro 32,663 

Lake Auman Dam West Side Landowners Moore West End 28,014 

Oak Hollow Lake Dam City of High Point Guilford High Point 24,500 

North Fork Reservoir Dam Asheville-Buncombe Water Authority Buncombe Asheville 21,700 

Toxaway Dam Lower Lake Toxaway Corporation Transylvania Lake Toxaway 21,500 

Troublesome Creek Dam City of Rockingham Rockingham Reidsville 21,161 

Lake Brandt Dam City of Greensboro Guilford Greensboro 18,391 

Lake Summit Dam Duke Power Company Henderson Charlotte 15,840 

Country Line W/S #1 (Farmer Lake) Caswell County Caswell Yanceyville 15,268 

High Point Municipal Dam City of High Point Guilford High Point 11,694 

Rink Lake Dam Duke Power Company Alexander Charlotte 11,400 

Lake Tom-A-Lex Dam Thomasville & Lexington Davidson Thomasville 11,180 

Back Creek Reservoir City Manager  City Of Graham Alamance Graham 10,645 

Lake Royale Dam Lake Royale Inc. Franklin Dallas 10,260 

Woodlake Dam Woodlake Partners Limited Partnership Moore Vass 10,000 
 
Dam Failure Hazard Scores 
 
Figure A-1 represents the relative location of Dam Failure hazard vulnerability across the state 
of North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all of the other individual hazard maps.) 
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Figure A-1. Dam Failure Hazard Scores by County 
 

 
 

 
Dams in Wake County (Wake County Multi-Hazards Map - back pocket) 
There are 370 regulated dams in Wake County.  One hundred and eight (108) of those 
dams are rated “high hazard” meaning that if a failure were to occur there is a probable 
loss of one or more human lives and property damage would probably exceed $200,000 
(see Table A-5).  A recent history of dam failures in Wake County is shown in Table A-8. 

 
 

Table A-8:  History of Dam Failures in Wake County 
 

Name Class at Time 
of Failure Current Class Hurricane 

Cause of Failure 
Cedar Hills1 Intermediate High Heavy rains mid 1970s 
Coachman's Trail Lower High High Heavy rains late 1970s 
Beaman's Lake2 Intermediate Intermediate Heavy rains late 1980s 
Penny Hill Lake Low Low Fran (1996) 
Lake Raleigh High High Fran (1996) 
Yates Mill Pond Intermediate Intermediate Fran (1996) 

Bass Lake1 Low High Fran (1996) 

Silver Lake3 Intermediate High Fran (1996) 
1 High due to downstream development    
2 Exempt due to dam height.    
3 High due to increased traffic on downstream road.    
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Hazard Analysis – Dam Failure 
 
Likelihood of Occurrence for Dam Failure 
There is no recorded history of significant dam failures occurring in Wake County; 
however, failure of one or more of the 108 high hazard dams in the County due to high 
rain precipitation or other hazardous events could result in significant damage to 
downstream properties and the possible loss of human life.  The likelihood of a 
significant high hazard dam failure can be classified as “possible”. 
 
Likely Range of Impact for Dam Failure 
The potential for dam failure is confined to limited areas of the County, thus the range of 
impact can be classified as “small”.   

 
Probable Level of Impact for Dam Failure 
With limited possibility of occurrence and small exposure, the probable level of impact of 
dam failure in Wake County can be categorized as “negligible”. 

 
Wake County Hazard Index for Dam Failure 
The hazard index for dam failure in Wake County is categorized as “low” based on a 
rating of “possible” occurrence, “small” range of impact, and “negligible” level of impact.  
This hazard index of “low” indicates that dam failure, especially given the regulation and 
inspection programs of the NC Dam Safety Program, poses a relatively low threat.  
Hazard mitigation efforts should continue to rely primarily on the State Dam Safety 
Program to discover and correct any potential failure problems. Based on the hazard 
analysis of “low” for Wake County, dams are not included in the composite hazard index. 
 
2.2 Levees  

Hazard Analysis - Levee Failure 
There are no known levees in Wake County, thus levee failure is not included in the natural 
hazard index analysis. 
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3. Droughts and Heat Waves 
 
3.1  Droughts (Source: National Drought Mitigation Center, 
University of Nebraska) 
 
Drought (meteorological, agricultural, and 
hydrological) 
 
Definition 
 
Drought refers to an extended period of deficient 
rainfall relative to the statistical mean established for a 
region. Drought can be defined according to 
meteorological, hydrological, and agricultural criteria.vii 

Meteorological drought uses long-term precipitation data to measure present precipitation levels 
against departures from normal precipitation levels. Hydrological drought is defined by surface 
and subsurface water supply deficiencies based on stream flow, lake, reservoir, and ground 
water levels.  Agricultural drought occurs when there is insufficient soil moisture to satisfy the 
water budget of a specific crop, leading to destroyed or underdeveloped crops with greatly 
depleted yields. 
 
Description  
  
Drought is a normal, recurrent feature of climate, although many erroneously consider it a rare 
and random event. Because drought is progressive in nature and develops slowly, it is often not 
recognized until it reaches a severe level.  
 
The underlying cause of most droughts can be related to variations in large-scale atmospheric 
circulation patterns and the locations of anticyclones, or high-pressure systems. Sometimes, 
whirling masses of air separate from the main westerly airflow (analogous to whirlpools that 
form in rapidly flowing rivers) and effectively prevent the usual west-to-east progression of 
weather systems. When these “blocking systems” persist for extended periods of time, weather 
extremes (such as drought, floods, heat waves, and cold snaps) can occur.   
 
The Palmer Drought Severity Index (PDSI) is a measure of drought that is widely used in the 
United States for tracking moisture conditions. The PDSI is defined as “an interval of time, 
generally in months or years in duration, during which the actual moisture supply at a given 
place rather consistently falls short of the climatically expected or climatically appropriate 
moisture supply.” The range of PDSI is from –4.0 (extremely dry) to +4.0 (excessively wet), with 
the central half (–2.0 to +2.0) representing the normal or near normal conditions. The PDSI is 
best used for long-term measurements of drought. For short-term (week-to-week) 
measurements, it is more useful to use the Crop Moisture Index (CMI), also developed by 
Wayne Palmer.viii   
 
Sequence of Drought Impacts 
When drought begins, the agricultural sector is usually the first to be affected because of heavy 
dependence on stored soil water. Soil water can be rapidly depleted during extended dry 
periods. If precipitation deficiencies continue, then people dependent on other sources of water 
will begin to feel the effects of the shortage. Those who rely on surface water (reservoirs and 
lakes) and subsurface water (ground water), for example, are usually the last to be affected.  A 
short-term drought that persists for 3 to 6 months may have little impact on these sectors, 
depending on the characteristics of the hydrologic system and water use requirements. 
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Historical Occurrences 
          

In the recent past, many areas of North Carolina have been affected by drought, to 
varying degrees. The years since 1998 have seen the driest conditions.  
 
 

Table A-9:  History of Drought in North Carolina and the U.S. 
 
Year Description 
1980 The drought/heat wave summer of 1980 caused over $20 billion in damages to 

agriculture and related industries and an estimated 10,000 heat stress-related deaths in 
the United States. 

1986 $1 - $1.5 billion in damages and an estimated 100 deaths nationwide. 
1988 Over $40 billion in damages and 5,000 to 10,000 deaths across central and eastern 

United States. 
1993 During June-July 1993 most of the Southeast received less than 50% of normal rainfall 

along with temperatures 3 – 6 degrees above normal.  Eighty-nine of the one hundred 
counties in NC were declared disaster areas.  Crop losses for NC were estimated at 
$165 million.  During this period, North Carolina also recorded the second driest 
summer (June-August) on record (since 1895) with a statewide average precipitation of 
only 9.43 inches. The Raleigh-Durham area recorded the driest June on record with 
0.33 inches of rain.  Estimated damages for the United States exceeded $1 billion in 
damages to agriculture and at least 16 deaths. 

1998 Severe drought/heat wave from Texas/Oklahoma eastward to the Carolinas resulted in 
$6 - $9 billion in damages to agriculture and at least 200 deaths. 

1999 Summer drought/heat wave of 1999 resulted in extensive agricultural losses estimated 
at over $1.0 billion in damages and an estimated 502 deaths in the United States.  The 
east coast was hardest hit by the drought, with record and near-record short-term 
precipitation deficits occurring on a local and regional scale resulting in agricultural 
losses and drought emergencies being declared in several states.  Drought was 
especially severe in the mid-Atlantic states, where local water restrictions were in effect 
and drought emergencies were declared by several governors.  February-August 1999 
ranked as the fifth driest such period in the 105-year record.  

2000 Severe drought and persistent heat over south-central and southeastern states caused 
significant losses to agriculture and related industries estimated at over $4.0 billion in 
damages and 140 deaths. 

2002 According to the National Climatic Data Center, moderate to extreme drought affected 
more than 45% of the United States June through August of 2002.  Nationwide, the 
summer of 2002 was the third hottest on record after the summers of 1934 and 1936.  
The 12 months that ended with August 2002 were the driest on record for North 
Carolina.  Local water restrictions were in effect throughout central and western North 
Carolina. 

2007 According to the National Climatic Data Center, an exceptional drought affected Wake 
County in the summer of 2007. Local water restrictions were in effect throughout central 
and western North Carolina 

Source: National Climatic Data Center. 
 

Drought Hazard Scores 
 
Figure A-2 represents the relative location of Drought hazard vulnerability across the state of 
North Carolina. Figure A-3 represents the relative location of Agricultural Drought hazard 
vulnerability, and Figure A-4 represents the relative location of Hydrologic Drought hazard 
vulnerability across the state of North Carolina. The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
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yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 

 
Figure A-2. Drought Hazard Scores by County 
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Figure A-3. Agricultural Drought Hazard Scores by County 

 
 

Figure A-4. Hydrological Drought Hazard Scores by County 
 

 
 

 
Additional Information 
 
Drought Facts   
http://earthobservatory.nasa.gov/Library/DroughtFacts/ 

http://earthobservatory.nasa.gov/Library/DroughtFacts/�
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2002 Precipitation Summary 
http://www.ncwater.org/Water_Supply_Planning/Drought_Monitoring_Council/Documents/droug
ht_stations.pdf 
 
Neal Lott, Physical Scientist. National Climatic Data Center Research Customer Service Group. 
Technical Report 93-04. The Summer of 1993: Flooding in the Midwest and  
Drought in the Southeast. 
http://216.239.57.100/search?q=cache:Ggc8df5bXRAJ:www1.ncdc.noaa.gov/pub/data/techrpts/
tr9304/tr9304.epstprevious+heat+wave+events+north+carolina&hl=en&ie=UTF-8  
 
Drought Monitor Archive 
http://drought.unl.edu/dm/archive.html 
 

3.2 Heat Waves 
Heat kills by taxing the human body beyond 
its abilities.  In a normal year, about 175 
Americans succumb to the demands of 
summer heat.  Among large natural hazards, 
only the cold of winter -- not lightning, 
hurricanes, tornadoes, floods, or earthquakes 
– takes a greater toll.  In the 40-year period 
from 1936 through 1975, nearly 20,000 
people in the United States were killed by the 
effects of heat and solar radiation.  In the 

disastrous heat wave of 1980, more than 1,250 people died as a direct result of the heat 
wave.  People at higher risk, e.g., with aging or diseased hearts, are especially 
susceptible to excessive heat.  In recent years, the National Weather Service (NWS) 
has stepped up efforts to more effectively alert the general public and appropriate 
authorities to the hazards of heat waves and prolonged excessive heat/humidity 
episodes. (Source: National Oceanic and Atmospheric Administration (NOAA)) 
 

Heat waves occur when temperatures hover 10 degrees or more above the average high 
temperature for the region, and those extremely high temperatures last for several weeks.ix 
Excessively dry and hot conditions can provoke dust storms and low visibility and exacerbate 
the impacts of drought. Humid or muggy conditions, which add to the discomfort of high 
temperatures, occur when a “dome” of high atmospheric pressure traps hazy, damp air near the 
ground.   
 
Description 
 
Differences in temperatures over the various parts of the State are no less pronounced in 
summer than in winter. The warmest summer temperatures occur within the interior regions of 
the state, rather than near the coast. In some interior locations, summer heat and humidity can 
combine to cause temperatures to feel more like 105 degrees—a health risk even to those 
acclimated to warm weather.x The average daily maximum midsummer temperature exceeds 92 
degrees F at Goldsboro and Fayetteville, for example, while on the southernmost part of the 
coast during the same season, the average daily maximum is only 89 degrees F. The mid-July 
average afternoon high temperature atop Mount Mitchell is only 68 degrees F, while over widely 
populated areas in the state’s mountainous areas, the afternoon high temperature figure is 
around 80 degrees F.  Morning temperatures average about 20 degrees lower than those 
experienced during the afternoon except along the immediate coast, where the daily range is 
only 10 to 15 degrees.xi   
 

http://www.ncwater.org/Water_Supply_Planning/Drought_Monitoring_Council/Documents/drought_stations.pdf�
http://www.ncwater.org/Water_Supply_Planning/Drought_Monitoring_Council/Documents/drought_stations.pdf�
http://216.239.57.100/search?q=cache:Ggc8df5bXRAJ:www1.ncdc.noaa.gov/pub/data/techrpts/tr9304/tr9304.epstprevious+heat+wave+events+north+carolina&hl=en&ie=UTF-8�
http://216.239.57.100/search?q=cache:Ggc8df5bXRAJ:www1.ncdc.noaa.gov/pub/data/techrpts/tr9304/tr9304.epstprevious+heat+wave+events+north+carolina&hl=en&ie=UTF-8�
http://drought.unl.edu/dm/archive.html�
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Historical Occurrences 
 
During the spring and summer, North Carolina experiences occasional invasions of cool dry air; 
however, an increase in sunshine, which typically follows these events, usually raises 
temperatures back up quickly. When the dryness of the air is sufficient to keep cloudiness at a 
minimum for several days, temperatures may occasionally reach 100 degrees F or higher at 
interior elevations below 1,500 feet. Ordinarily, however, summer cloudiness develops to limit 
the sun’s heating, while temperatures remain in the 90-degree F range. An entire summer 
occasionally passes without a high temperature of 100 degrees F being recorded in the State. 
The average daily maximum reading in midsummer is below 90 degrees F for most localities. 
 
Higher temperatures and the increased frequency of heat waves may raise the number of heat-
related deaths, as well as the incidence of heat-related illnesses. The average temperature in 
Chapel Hill, for example, has increased 1.2 degrees F during the past 100 years, and 
precipitation has increased by up to 5 percent in many parts of the state. These past trends may 
or may not continue into the future. Although North Carolina is exposed to regular, intense heat 
during a typical summer, the population could still be sensitive to heat waves. In Greensboro, a 
warming of 3 degrees F during a typical summer is estimated to increase heat-related deaths by 
nearly 70 percent, from approximately 20 fatalities to about 35 fatalities (although the increased 
use of air conditioning may not have been fully accounted for).xii  
 
Between May 18, 1996 and August 20, 2005, North Carolina reported 12 heat temperature 
extremes, which caused 10 fatalities and 16 injuries. Table A-10 lists the one event that 
affected Wake County.   

 
Table A-10.  Detailed Heat Wave History 

 

Event Duration Location (County) Severity Extent of Damages 
Excessive 
Heat 

07/22/1998–  
07/23/1998 

Alamance, Anson, Chatham, 
Cumberland, Davidson, 
Durham, Edgecombe, Forsyth, 
Franklin, Granville, Guilford, 
Halifax, Harnett, Hoke, 
Johnston, Lee, Moore, Nash, 
Montgomery, Orange, Person, 
Randolph, Sampson, Stanly, 
Richmond, Scotland, Vance, 
Wake, Warren, Wayne, 
Wilson  

Fatalities: 0 
Injuries: 0 

Property: $0,                 
Crop: $0 

 
Heat Wave Hazard Scores 
 
Figure A-5 represents the relative location of Heat Wave hazard vulnerability across the state of 
North Carolina.  The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all of the other individual hazard maps.) 
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Figure A-5: Heat Wave Hazard Scores by County 

 
 
Additional Information 
 
National Climatic Data Center (NCDC) 1999 and 2000 Climate Summaries: 
http://www.ncdc.noaa.gov/oa/climate/research/1999/sum/us_drought.html#heat  
http://www.ncdc.noaa.gov/oa/climate/research/2000/sum/us_drought.html#Heat  
Heat Waves and Hot Nights:  A report by Ozone Action and Physicians for Social 
Responsibility.  July 26, 2000.   
http://www.mit.edu/~donnan/cv/2000%20ozone%20Action%20Heatwave%20Report.pdf  
 
Donaldson, G.C., W.R. Keatinge, and S. Nayha.  2003.  Changes in summer temperature and 
heat-related mortality since 1971 in North Carolina, South Finland, and Southeast England.  
Environmental Research.  91:1, pp. 1-7.   

http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-
B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view
=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=62
7fc405632769aa4cea184ee8585a68&ie=f.pdf   

Hazard Analysis – Droughts and Heat Waves 
*Note: Droughts and heat waves have regional impact thus historical data on the impact of 
droughts and heat waves in North Carolina (Table A-9) was assumed to have affected Wake 
County. 
 

Likelihood of Occurrence of Droughts and Heat Waves  
Since 1980 there have been several periods of significant drought affecting the southeastern 
portion of the United States. The National Climatic Data Center reported one event of 

http://www.ncdc.noaa.gov/oa/climate/research/1999/sum/us_drought.html#heat�
http://www.ncdc.noaa.gov/oa/climate/research/2000/sum/us_drought.html#Heat�
http://www.mit.edu/~donnan/cv/2000 ozone Action Heatwave Report.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WDS-47RJ2X4-2-B&_cdi=6774&_orig=browse&_coverDate=01%2F31%2F2003&_sk=999089998&view=c&wchp=dGLbVzzlSzBA&_acct=C000004198&_version=1&_userid=36942&md5=627fc405632769aa4cea184ee8585a68&ie=f.pdf�
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extreme heat for Wake County during 7/22/98, where temperatures reached in excess of 
110 degrees. These hazardous events can be considered “likely” in Wake County. 
 
Likely Range of Impact for Droughts and Heat Waves  
When droughts and heat waves do occur, they impact several states or an entire region of 
the United States, therefore, the range of impact can be classified as “large”.   

 
Probable Level of Impact for Droughts and Heat Waves  
In rural agrarian societies, extended droughts can have a significant impact on local 
resources and the economy.  However, in more urban areas such as Wake County, the 
probable level of impact can be classified as “negligible”. 

 
Wake County Hazard Index for Droughts and Heat Waves 
The hazard index for droughts and heat waves in Wake County is categorized as 
“moderate” based on a “likely” occurrence, “large” range of impact, and “negligible” level of 
impact.  However, mitigating the impact of a drought or heat wave is generally considered a 
State or regional issue and planned for at those levels.  Locally viable strategies include 
public education and water usage policies.    
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4. Earthquakes 
The Federal Emergency 
Management Agency 
(FEMA) defines an 
earthquake as “a sudden, 
rapid shaking of the earth 
caused by the breaking and 
shifting of rock beneath the 
earth's surface”.   
Earthquakes result when 
stress forces build up along 
fractures or fault lines in the 
earth’s crust over extended 
periods of time.  At the point 
where these stresses exceed 

the strength of the rocks on either side of the fault there is a sudden rupture or snapping 
that releases energy in the form of seismic waves.  (Photo - Source: National Geophysical Data 
Center) 
 
The 1931 Modified Mercalli Scale (Table A-11) is used in the United States to measure 
the intensity of an earthquake. The scale assigns a Roman numeral from Category I to 
Category XII to describe the qualitative effects of an earthquake. The methodology used 
involves:  
 
1. Assigning an intensity numeral at each location to describe the earthquake effect. 
2. Creating a contour map of the zones of similar effect. 
3. The earthquake is assumed to occur near the region of maximum intensity. 
4. The earthquake may be characterized by the largest Roman numeral assigned. 
 
The scale is a qualitative assessment that measures different phenomena. The lower 
intensity values measure human response to ground motions, the intermediate values 
characterize the response of simple structures, and the upper values describe ground 
failure processes.  A problem with the scale is that incomplete spatial coverage may lead 
to missing the location of the earthquake or an underassessment of its size. This can be 
a problem when measuring offshore earthquakes or where sparsely populated, less 
developed areas result in inadequate measurements.  
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Table A-11: Modified Mercalli Scale of Earthquake Intensity  
 

Scale Intensity Description of Effects 
Maximum 

Acceleration 
(mm/sec) 

Richter 
Scale 

I Instrumental Detected only on seismographs. <10  
II Feeble Some people feel it. <25 <4.2 
III Slight Felt by people resting. <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/bridges collapse; 
roads/railways/pipes/cables 
destroyed; other hazards triggered. 

<9800 <8.1 

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

>9800 >8.1 

Source:  Local Hazard Mitigation Planning Manual, NC Division of Emergency Management, 1998. 
 
History of Earthquakes Impacting North Carolina 
North Carolina’s vulnerability to earthquakes decreases from west to east.  Epicenters 
that affect North Carolina are generally concentrated in the Eastern Tennessee Seismic 
Zone (ETSZ), which is second in activity in the eastern United States only to the New 
Madrid Fault.  The eastern portion of the State faces minimal effects from seismic 
activity (North Carolina Natural Hazards Mitigation (Section 409) Plan, North Carolina 
Department of Environment and Natural Resources, 1998, p. 14.). 
 
The ETSZ 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.  There have not been any earthquakes in the ETSZ 
with intensity greater than IV since 1928, but the potential to produce an earthquake of 
significant intensity still exists. 
 
Earthquakes are relatively infrequent but not uncommon in North Carolina.  From 1568 
to 1992, 157 earthquakes occurred in North Carolina (Local Hazard Mitigation Planning 
Manual, NC Division of Emergency Management, 1998, p. 77.).  The strongest 
earthquake on record in the State occurred March 8, 1735 near Bath.  During the great 
earthquake of 1811 (MMI VI), centered in the Mississippi Valley, near New Madrid 
Missouri, tremors associated with this earthquake were felt throughout North Carolina. 
 
The most earthquake property damages recorded in North Carolina are attributed to an 
earthquake that occurred August 31, 1886 in Charleston, SC.  This quake left 65 people 
dead in Charleston and caused chimney collapses, fallen plaster and cracked walls as 
far away as Charlotte, Elizabethtown, Henderson, Hillsborough, Raleigh, Waynesville, 
and Whiteville, North Carolina.  On February 21, 1916, the Asheville area was the center 



2010 Wake County Hazard Mitigation Plan  
Appendix A – Hazard Identification and Analysis  

A-22 

for a large MMI VI earthquake that was felt in several states. Subsequent minor 
earthquakes have caused damages in North Carolina in 1926, 1928, 1957, 1959, 1971, 
1973, and 1976. 
 
Fault Line in Wake County  
There is a fault line that runs roughly north to south in the western portion of Wake 
County.  This fault line, known as the Jonesboro Fault, runs just west of the divergence 
of highways US 64 and US 1 in the Apex/Cary area.  Dr. Kenneth Taylor, while Assistant 
State Geologist and Chief of the North Carolina State Geological Survey, indicated that 
the Jonesboro Fault has been dormant for millions of years and that it posed no threat 
because the orientation of the fault line results in no accumulation of stress.  The lack of 
stress factors means that the rocks along the fault line are highly unlikely to rupture and 
generate an earthquake.     
 

Hazard Analysis – Earthquakes 
 

Likelihood of Occurrence of an Earthquake 
The probability of a notable earthquake occurring in Wake County can be classified as 
“unlikely”. 
 
Likely Range of Impact of an Earthquake  
Earthquakes are not localized events within a small land area and therefore are not 
easily mapped.  Any diminishment of the destructive force of an earthquake from one 
side of Wake County to the other would probably be negligible.  The impact of an 
earthquake within the area would be fairly uniform among structures which were built 
using comparable construction methods and materials.  If an earthquake were to occur, 
the range of impact would be classified as “large”. 
  
Probable Level of Impact of an Earthquake 
Earthquakes can cause buildings and bridges to collapse, damage utility service lines, 
trigger landslides and avalanches, and cause flash floods and fires.  Regarding 
earthquakes, FEMA reports that “buildings with foundations resting on unconsolidated 
landfill, old waterways, or other unstable soil are most at risk. Buildings or trailers and 
manufactured homes not tied to a reinforced foundation anchored to the ground are also 
at risk since they can be shaken off their mountings during an earthquake”. 

 
There are no records of the Wake County area experiencing an earthquake with an 
epicenter in the greater Triangle region.  Past history indicates that only minor property 
damage is likely from an earthquake that affects this area.  The probable level of impact 
of an earthquake in the greater Wake County area can be classified as “negligible”. 
 
Wake County Hazard Index for Earthquakes 
Earthquakes have been assigned a hazard index of “low” for the Wake County area 
based on the likelihood of occurrence “unlikely”, a “large” likely range of impact, and a 
“negligible” probability of damage. The combined hazard index of “low” for earthquakes 
indicates that this particular hazard poses a relatively low threat and that hazard 
mitigation efforts would be more wisely directed to other hazards to which the area is 
more vulnerable. Based on the hazard analysis of “low” for Wake County, earthquakes 
are not included in the composite hazard index. 
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5. Floods (Wake County Multi-Hazards Map – back pocket) 
Areas susceptible to flood damage caused by heavy rainfall have been determined 
through the Federal Emergency Management Agency (FEMA) floodplain mapping 
program. The economic and human impact a hurricane or other heavy rainfall event has 
on a community depends greatly on how development has occurred within that 
community.  Development in areas of high risk or vulnerability greatly increases the 
potential for property damage and loss of life. 

 
 
 
 
 
 
 
 
 
 
 
Photos: Flooding caused by Hurricane Fran (Source: City of Raleigh).  Pollution and erosion caused by Hurricane Fran 
(Source: City of Raleigh) 
 
 
Flooding is normally the result of a larger event such as a hurricane, nor’easter or 
thunderstorm, but flooding can be as frequent as the occurrence of a spring rain or a 
summer thunderstorm.  Flooding is caused by excessive precipitation and can be 
generally considered in two categories: flash floods and general floods.     

 
Flash floods are the product of localized, high-intensity precipitation over a small 
drainage basin in a short time period. Flash floods, which typically occur more frequently 
than general floods, occur along small streams and creeks. The undermining or washing 
out of roads is typically associated with flash floods.  General floods are caused by 
precipitation over a longer time period and over a given river basin.  These larger storm 
events occur along the East Coast of the United States most often in the late summer 
and fall.   
 
A combination of river basin physiography, local thunderstorm movements, past soil 
moisture conditions, the degree of vegetative clearing and the amount of impervious 
surface coverage (buildings, pavement, etc) determine the severity of a flooding event.  
Flooding is typically most severe in areas of the floodplain immediately adjacent to major 
streams and rivers. 
  
Historic Impact of Floods in Wake County 
Since 1995,  sixty three floods have been reported in Wake County (Table A-12). 
(Please note that N/A in the “Damages” column of Table A-12 indicates that the data 
sources (NDCD and SHELDUS) did not report damages for the flood event.)  The North 
Carolina Division of Emergency Management has rated Wake County as a “moderate” 
risk for floods (Local Hazard Mitigation Planning Manual, p.86).  NCDC descriptions of 
flood events, as available are included in Table A-12.  
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Table A-12: Flood Event Data for Wake County – 1966 - 2009 
 

Location Date Time Type Damages 
Countywide 2/13/1966 N/A Flooding $5,000
Countywide 2/28/1966 N/A Flooding $500
Countywide 3/4/1966 N/A Flooding $5,000
Countywide 9/21/1979 N/A Flooding $122,000
Countywide 3/17/1983 N/A Flooding $694
Countywide 8/18/1986 N/A Flooding $50,000
Countywide 8/20/1986 N/A Flooding $500,000
Countywide 10/10/1990 N/A Flooding $5,000
Countywide 3/4/1993 N/A Flooding $6,000
Countywide 10/22/1990 N/A Flooding $500
Northern 6/24/1995 4:05 PM Flash Flood $50,000
Northeast Raleigh 8/27/1995 6:40 PM Flash Flooding $6,000,000
Raleigh 10/4/1995 3:46 PM Flash Flood N/A
Southeast Portion 10/5/1995 9:00 AM Flash Flood N/A
Raleigh 9/6/1996 12:30 AM Flash Flood N/A
Raleigh/Wendell 9/10/1996 3:40 PM Flash Flood N/A
Raleigh 9/10/1996 5:50 PM Flash Flood N/A
Raleigh 9/11/1996 6:40 PM Flash Flood N/A
Raleigh 10/8/1996 7:00 AM Flash Flood N/A
Raleigh 4/28/1997 11:10 PM Flash Flood N/A
Countywide 7/24/1997 6:30 AM Flash Flood N/A
Raleigh 1/16/1998 5:00 PM Flash Flood $50,000
Raleigh 1/23/1998 12:00 PM Urban Flood N/A
Raleigh  3/9/1998 1:50 AM Flash Flood N/A
Raleigh  3/19/1998 4:00 AM Flash Flood N/A
Raleigh  8/8/1998 2:30 AM Urban Flood $20,000
Raleigh  8/16/1998 8:15 PM Urban Flood $40,000
Wake Forest 8/26/1999 7:15 AM Flash Flood N/A
Countywide 9/05/1999 1:00 PM Flash Flood N/A
Countywide 9/15/1999 10:00 PM Flash Flood N/A
Countywide 9/27/1999 8:08 AM Flash Flood N/A
Countywide 9/28/1999 4:30 PM Flash Flood N/A
Raleigh 7/29/2000 1:10 AM Flash Flood N/A
Raleigh 8/1/2000 8:50 PM Flash Flood N/A
Raleigh 8/4/2000 5:15 PM Flash Flood N/A
Fuquay-Varina 8/4/2000 7:36 PM Flash Flood N/A
Raleigh 9/3/2000 6:10 PM Flash Flood N/A
Raleigh 9/4/2000 2:50 PM Flash Flood N/A 
Raleigh 9/25/2000 6:30 PM Flash Flood N/A 
Countywide 6/16/2001 7:10 PM Flash Flood N/A 
Southern Portion 7/4/2001 8:00 PM Flash Flood N/A 
Southern Portion 7/9/2001 10:30 PM Flash Flood N/A 
Holly Springs 8/11/2001 1:00 AM Flash Flood N/A 
Wake Forest 9/10/2001 6:15 PM Flash Flood N/A 
Raleigh 3/31/2002 6:45 PM Flash Flood N/A 
Raleigh 6/28/2002 10:15 PM Flash Flood N/A 
Raleigh 8/26/2002 3:30 AM Flash Flood N/A 
Raleigh 10/11/2002 10:30 AM Flash Flood N/A 
Countywide 3/20/2003 6:30 AM Flood $150,000
Countywide 4/10/2003 12:15 PM Flood N/A 
Raleigh 6/07/2003 8:35 PM Flash Flood N/A 
Fuquay-Varina 7/17/2003 9:00 PM Flash Flood N/A 
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Location Date Time Type Damages 
Raleigh 7/29/2003 2:35 PM Flash Flood N/A 
East Portion  08/01/2003 07:35 PM Flash Flood  N/A
Central Portion  08/08/2003 08:10 PM Flash Flood  N/A
Central Portion  08/08/2003 09:45 AM Flash Flood  N/A
 Fuquay Springs  06/04/2004 01:40 PM Flash Flood  N/A
Morrisville  07/29/2004 04:30 PM Flash Flood  N/A
 Countywide  08/12/2004 03:35 PM Flash Flood  N/A
Raleigh  08/13/2004 06:10 PM Flash Flood  N/A
Raleigh  08/30/2004 06:30 AM Flash Flood  N/A
Raleigh  06/07/2005 04:07 PM Flash Flood  N/A
Raleigh  06/07/2005 04:28 PM Flash Flood  N/A
Garner  06/11/2006 08:20 PM Flash Flood  N/A
Countywide  06/14/2006 09:00 AM Flash Flood  N/A
Morrisville  06/23/2006 03:25 PM Flash Flood  N/A
Morrisville  06/23/2006 03:30 PM Flash Flood  N/A
Morrisville  06/23/2006 03:30 PM Flash Flood  N/A
Raleigh  06/23/2006 03:45 PM Flash Flood  N/A
Cary  06/23/2006 04:08 PM Flash Flood  N/A
Morrisville  08/30/2006 07:30 PM Flash Flood  N/A
Cary  07/17/2007 23:59 PM Flash Flood  N/A
Brentwood  04/27/2008 18:30 PM Flash Flood  N/A 
Millbrook  04/27/2008 19:00 PM Flash Flood  N/A 
Cary  08/28/2008 00:00 AM Flash Flood  N/A 
Morrisville  08/30/2008 19:10 PM Flash Flood  N/A 
Echo Hgts  08/30/2008 20:15 PM Flash Flood  N/A 
Millbrook  09/06/2008 00:30 AM Flash Flood  $100,000 
Millbrook  05/05/2009 18:15 PM Flash Flood  N/A 
Morrisville  05/05/2009 18:15 PM Flash Flood  N/A 
Brentwood  05/05/2009 18:18 PM Flash Flood  N/A 
Asbury  05/05/2009 18:35 PM Flood  N/A 
Raleigh  06/16/2009 05:34 AM Flash Flood  N/A 
Westover  06/16/2009 08:30 AM Flash Flood  N/A
Totals $7,104,694

Source:  National Climatic Data Center, http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms and SHELDUS 
(Spatial Hazard Events and Losses Database for the United States, http://go2.cla.sc.edu/hazard/db_registration. 
 
The NC Hazard Mitigation Plan Risk Assessment indicates that repetitive losses from 
flooding resulted in building payments of $250,448 and content payments of $49,138. 
18 losses, 5 properties.  
 
 

The hazard index for floods in Wake County is categorized as “moderate” based on a 
“likely” level of occurrence, “small” range of impact, and “limited” level of impact.  This 
hazard index indicates that floods should be a major focus of local hazard mitigation 
efforts. 

 Flood Hazard Scores 
 
Flood risk, whether articulated in a study or represented on maps, is based upon the following 
factors: probability, frequency, and extent. To accurately and responsibly transpose existing 
quantitative risk analysis to areas defined by political (rather than physiographic) boundaries is 
the primary challenge in determining and planning for the risk of flooding, based upon county-
level flood hazard scores.  
 
Flood hazard scores were determined for North Carolina counties, based on a combination of 
contributing factors: 
 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508679�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508747�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508742�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548098�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548341�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548382�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548390�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548425�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588224�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588230�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627826�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627863�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627933�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627935�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627936�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627941�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627945�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~628425�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676920�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~703884�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~703883�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~737107�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~738830�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~737072�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~739812�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759073�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759072�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759074�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~759075�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~763925�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~763911�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�


2010 Wake County Hazard Mitigation Plan  
Appendix A – Hazard Identification and Analysis  

A-26 

• The scope of the flooding hazard, shown by the shaded percentage of a county 
demonstrated to be most prone to flooding, as illustrated in Figure A-6. (Sources: 
FIRMs, Digital Q3 Flood Data (a FEMA product); hydric soils; National Wetlands 
Inventory). 

• The frequency of flooding in the county, evidenced by the number of Federally declared 
disasters so designated because of (or including) substantial flooding that has occurred 
during the period for which NCDEM has accumulated records. 

• Intensity of flooding is represented in part by the number of flood insurance (NFIP) 
policies in effect within a county (including municipalities as participating communities). 

• Destructive potential is demonstrated through the number of NFIP flood insurance 
claims filed since the beginning of the program in each county. 

 
Figure A-6. Total Flood Vulnerability Scores by North Carolina County 

 
The value ranges for each factor were broken into five classes using either round figures or a 
quantile scale in ESRI® ArcMap™ (as appropriate), and those ranges were assigned a score of 
one (1) to five (5). The sum of these scores is used as the total vulnerability score for each 
county, and these ratings are shown in Figure A-6. 

 
Likelihood of Occurrence 
 
Floods continue to impact North Carolina. All counties are vulnerable to flooding as each has 
identified and mapped Special Flood Hazard Areas (SFHAs)—floodplains with at least a 1-
percent annual chance of floods that will cause damage to development lying within those 
floodplains.   
 
Although the risk of and vulnerability to flooding have been addressed in this assessment in 
somewhat uniform fashion, history and research suggest that regional differences influence the 
flooding hazard across North Carolina. These differences are both a result of the typical nature 
(as addressed in the Description) and the seasonality of flooding. According to Dr. Scott A. 
Lecce, a professor of Geography at East Carolina University (Greenville, N.C.), three flood-
regime regions have been identified from clusters of stream-gauging stations with similar annual 
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flood-series characteristics (Lecce 2000)xiii. These are the Appalachian, Piedmont, and Coastal 
Plain Regions. In the Appalachian Region, most floods occur in the winter and spring seasons 
and more rarely between the months of May and November (ibid). Lecce attributes seasonal 
differences to topography: the mountains form an effective barrier to the warm air that circulates 
from the Atlantic Ocean, which causes most of the Piedmont and Coastal summer and fall rains 
and flooding. 
 
These tendencies do not suggest exclusivity. Summer and fall floods in the Appalachian region 
have historical precedence, such as Hurricane Opal in Oct. 1995 and Tropical Storm Frances 
and Hurricane Ivan, both of which occurred in 2004. The risk is present regardless of season, 
but knowledge of seasonal patterns and history can guide the planning for and mitigation 
against floods in association with other hazards, such as hurricanes and winter storms. 
 

Hazard Analysis – Floods 
 
Likelihood of Occurrence of Floods 
Localized flooding can occur several times a year in Wake County.  In recent years there 
have also been a number of more widespread flooding events caused by hurricanes and 
tropical storms.  The likelihood of localized flooding can be categorized as “highly likely”, 
whereas area flooding can be categorized as “likely”. 
 
Likely Range of Impact for Floods 
Flooding is normally confined to specific, known flood hazard areas where development 
can be controlled or limited.  The likely range of flood impact can be classified as “small”.   

 
Probable Level of Impact for Floods 
Localized flooding typically has a “limited” level of impact, whereas area wide flooding 
can have a “critical” level of impact in Wake County. 

 
Wake County Hazard Index for Floods 
The hazard index for floods in Wake County is categorized as “moderate” based 
on a likely level of occurrence, small range of impact and limited level of impact. 
This hazard index indicates that floods should be a major focus of local hazard 
mitigation efforts.  
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5. Hurricanes  
Hurricanes are cyclonic storms that originate in tropical ocean 
waters poleward of about 5 degrees latitudexiv. Hurricanes are 
heat engines, fueled by the release of latent heat that results 
from the condensation of warm water. Their formation requires 
several elements, including: a low-pressure disturbance; 
sufficiently warm sea surface temperature; rotational force 
caused by the spinning of the earth; and the absence of wind 
shear in the lowest 50,000 feet of the atmosphere.  
 
Hurricanes can produce an array of hazardous weather 
conditions, including storm surge, high winds, torrential rain, 

and tornadoes. 
 
Description 
 
Hurricanes have the greatest potential to inflict damage as they move from the ocean and cross 
the coastline. (The on-shore arrival of a hurricane is called landfall.) Because hurricanes derive 
their strength from warm ocean waters, hurricanes 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) 
makes the hurricane’s right-front quadrant the location of its most potentially damaging winds. 
 
Hurricane intensity is measured using the Saffir-Simpson Scale, ranging from 1 (minimal) to 5 
(catastrophic), as shown in Table A-13 and Table A-14. The scale categorizes hurricane 
intensity linearly, based upon maximum sustained winds, minimum barometric pressure, and 
the potential for storm surge. These factors combine to create an estimate of the potential 
flooding and damage to property, given a hurricane’s estimated intensity. 

 
Table A-13. Saffir-Simpson Hurricane Scale  

(Simpson and Reihl, 1981)xv 
 

SAFFIR-SIMPSON SCALE 
Saffir-Simpson 

Category 

Maximum sustained 
Wind Speed 

Minimum 
Surface Pressure Storm Surge 

MPH Meter/Sec Knots Millibars Feet Meters 
1 74–96 33–42 64–83 Greater than 980 3–5 1.0–1.7 
2 97–111 43–49 84–96 979–965 6–8 1.8–2.6 
3 112–131 50–58 97–113 964–945 9–12 2.7–3.8 
4 132–155 59–69 114–135 944–920 13–18 3.9–5.6 
5 156+ 70+ 136+ Less than 920 19+ 5.7+ 

 
Hurricanes can be categorized as major hurricanes (which are considered the most potentially 
dangerous) with a Saffir-Simpson classification of 3, 4, or 5 (Landsea, 1998)xvi. These intense 
hurricanes cause more than 70 percent of the hurricane-related damage in the United States, 
even though they account for only 20 percent of tropical cyclone landfalls.   
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Table A-14. Examples of Hurricane Damage by Saffir-Simpson Category 
 

HURRICANE CATEGORY DAMAGE EXAMPLES 
Category Level Description Example 

1 Minimal Damage primarily to shrubbery, trees, foliage, and 
unanchored homes. No real damage to other structures.  Some 
damage to poorly constructed signs. Low-lying coastal roads 
inundated, minor pier damage, some small craft in exposed 
anchorage torn from moorings. 

Hurricane 
Jerry  

(1989) 

2 Moderate 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 roofing materials of buildings; some window and door 
damage. No major damage to buildings. Coast roads and low-
lying escape routes inland cut by rising water two to four 
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 areas required. 

Hurricane 
Bob  

(1991) 

3 Extensive Foliage torn from trees; large trees blown down. Almost all 
poorly constructed signs blown down. Some damage to 
roofing materials of buildings; some wind and door damage. 
Some structural damage to small buildings. Mobile homes 
destroyed. 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 three to five hours 
before hurricane center arrives. Flat terrain five feet or less 
above sea level flooded inland eight miles or more.  
Evacuation of low-lying residences within several blocks of 
shoreline possibly required. 

Hurricane 
Gloria 
(1985) 

4 Extreme Shrubs and trees blown down; all signs down. Extensive 
damage to roofing materials, windows and doors. Complete 
failures of roofs on many small residences. Complete 
destruction of mobile homes. Flat terrain 10 feet or less above 
sea level flooded inland as far as six miles. 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 three to five hours before 
hurricane center arrives. Major erosion of beaches. Massive 
evacuation of all residences within 500 yards of shore 
possibly required, as well as the evacuation of single-story 
residences within two miles of shore. 

Hurricane 
Andrew 
(1992) 

5 Catastrophic 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. Major damage to 
lower floors of all structures less than 15 feet above sea level 
and within 500 yards of shore. Low-lying escape routes 
inland cut by rising water three to five hours before hurricane 
center arrives. Massive evacuation of residential areas on low 
ground within 5 to 10 miles of shore possibly required. 

Hurricane 
Camille 
(1969) 
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Historical Occurrences 
 
North Carolina has an extensive hurricane history dating back to colonial times, with notable 
19th Century storms occurring in 1837, 1846, 1856, 1879, 1883, and 1899. Within the 20th 
Century, the mid-1950s proved to be an exceptionally busy time for hurricanes in North 
Carolina, including Hazel (1954), Connie (1955), Diane (1955), and Ione (1955). Between 1960 
and 1990, a relative lull occurred in the number of major hurricanes that made landfall, with only 
one major storm (Hurricane Donna in 1960) coming ashore. Recent years, however, have 
proved busy, with Hugo (1989), Emily (1993), Opal (1995), Bertha (1996), Fran (1996), Bonnie 
(1998), Dennis (1999), Floyd (1999), and Irene (1999) all causing destruction within the state 
(Barnes, 1995)xvii. Twelve significant hurricanes that impacted North Carolina are listed in Table 
A-15. 
 

Table A-15. Significant Hurricanes in North Carolina, 1879-1995 (Barnes, 1995)xviii 
 

SIGNIFICANT HURRICANES IN NORTH CAROLINA 1879-1995 
Name/Date Category 

(in NC) 
Maximum 

Wind 
Pressure (in NC) 

inches Hg 
NC 

Deaths 
NC Damage 

(in millions $) 
Aug. 1879 4 168 N/A 40+ N/A 
Sept. 1883 3 100+ N/A 53 N/A 
Aug. 1899 4 140 N/A 25 N/A 
Sept. 1933 3 125 28.26 21 3 
Sept. 1944 3 110 27.97 1 1.5 
Hazel, 1954 4 150 27.70 19 136 
Ione, 1955 3 107 28.00 7 88 
Donna, 1960 3 120 28.45 8 25 
Diana, 1984 3 115 28.02 3 85 
Gloria, 1985 3 100+ 27.82 1 8 
Hugo, 1989 3 100 28.88 7 1,000 
Emily, 1993 3 111 29.00 0 13 

 
Table A-16 lists the hurricanes that impacted North Carolina between Sept. 31, 1993, and Sept. 14, 2006 (NCDC, 
2000)xix.  

Table A-16. Detailed Hurricane History affecting Wake County (1993-2006) 
 

Event Duration Location Severity Extent of Damages 
Hurricane 

Emily 
08/31/1993 Hyde, Carteret Injuries: 1 Property: $50 million 

Hurricane 
Gordon 

11/17/1994 Carteret, Currituck, Dare, 
Hyde 

 Property: $500,000 

Hurricane 
Felix 

08/15/1995 Carteret, Currituck, Dare, 
Hyde, Onslow, Pamlico 

Fatalities: 1 Property: $500,000 
Crops: $500,000 
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Event Duration Location Severity Extent of Damages 
Hurricane 

Bertha 
07/12/1996 Alamance, Anson, Bertie, 

Beaufort, Brunswick, 
Camden, Carteret, Chatham, 
Chowan, Craven, 
Cumberland, Currituck, Dare, 
Davidson, Duplin, Durham, 
Edgecombe, Forsyth, 
Franklin, Gates, Granville, 
Greene, Guilford, Halifax, 
Harnett, Hertford, Hoke, 
Hyde, Johnston, Jones, Lee, 
Lenoir, Martin, Montgomery, 
Moore, Nash, New Hanover, 
Northampton, Onslow, 
Orange, Pamlico, Pasquotank, 
Pender, Perquimans, Person, 
Pitt, Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

Fatalities: 1 
Injuries: 10 

Property: $167.5 million 
Crops: $144.5 million 

Hurricane 
Fran 

09/04/1996–
09/05/1996 

Alamance, Anson, Beaufort, 
Bertie, Brunswick, Camden, 
Carteret, Chatham, Chowan,  
Craven, Cumberland, 
Currituck, Dare, Davidson, 
Duplin, Durham, Edgecombe, 
Forsyth, Franklin, Gates, 
Granville, Greene, Guilford, 
Halifax, Harnett, Hertford, 
Hoke, Hyde, Johnston, Jones, 
Lee, Lenoir, Martin, 
Montgomery, Moore, Nash, 
New Hanover, Northampton, 
Onslow, Orange, Pamlico, 
Pasquotank, Pender, 
Perquimans, Person, Pitt, 
Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

Fatalities: 
13  
Injuries: 6 

Property: $1.2 billion 
Crops: $49 million 

Hurricane 
Bonnie 

08/26/1998–
08/28/1998 

Beaufort, Bertie, Brunswick, 
Camden, Carteret, Chowan, 
Craven, Cumberland, 
Currituck, Dare, Duplin, 
Edgecombe, Franklin, Greene, 
Harnett, Hoke, Hyde, 
Johnston, Jones, Lenoir, 
Martin, Nash, New Hanover, 
Onslow, Pamlico, Pasquotank, 
Pender,  Perquimans, Pitt, 
Sampson, Tyrrell, Wake, 
Washington, Wayne, Wilson 

Fatalities: 1 Property: $92 million 
Crops: $237.1 million 
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Event Duration Location Severity Extent of Damages 
Hurricane 

Dennis 
08/30/1999–
09/04/1999 

Alamance, Anson, Beaufort, 
Bertie, Brunswick, Camden, 
Carteret, Chatham, Chowan, 
Craven, Cumberland, 
Currituck, Dare, Davidson, 
Duplin, Durham, Edgecombe, 
Forsyth, Franklin, Granville, 
Greene, Guilford, Halifax, 
Harnett, Hoke, Hyde, 
Johnston, Jones, Lee, Lenoir, 
Martin, Montgomery, Moore, 
Nash, New Hanover, Onslow, 
Orange, Pamlico, Pasquotank, 
Pender, Perquimans, Person, 
Pitt, Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

 Property: $110,000 
Crops: $3 million 

Hurricane 
Floyd 

09/14/1999–
09/15/1999 

Alamance, Anson, Beaufort, 
Bertie, Brunswick, Camden, 
Carteret, Chatham, Chowan, 
Craven, Cumberland, 
Currituck, Dare, Davidson, 
Duplin, Durham, Edgecombe,  
Franklin, Granville, Greene, 
Guilford, Halifax, Harnett, 
Hoke, Hyde, Johnston, Jones, 
Lee, Lenoir, Martin, 
Montgomery, Moore, Nash, 
New Hanover, Onslow, 
Orange, Pamlico, Pasquotank, 
Pender, Perquimans, Person, 
Pitt, Randolph, Richmond, 
Sampson, Scotland, Stanly, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson  

Fatalities: 
13 

Property: $3.5 billion 
Crops: $981 million 

Hurricane 
Isabel 

09/17/2003–
09/18/2003 

Beaufort, Bertie, Camden, 
Carteret, Chowan, Craven, 
Cumberland, Currituck, Dare, 
Duplin, Durham, Edgecombe, 
Franklin, Gates, Granville, 
Greene, Halifax, Hertford, 
Hyde, Jones, Lenoir, Martin, 
Nash, Northampton, Onslow, 
Pamlico, Pasquotank, 
Perquimans, Person, Pitt, 
Tyrrell, Vance, Wake, 
Warren, Washington, Wayne, 
Wilson 

Fatalities: 2 Property: $463.7 million 
Crops: $14.3 million 
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Hurricane Hazard Scores 
 
Figure A-7 represents the relative location of Hurricane hazard vulnerability across North 
Carolina. The vulnerability score for each county represents the scope, frequency, intensity, and 
destructive potential of this hazard and is an indication of future probability, based on its relative 
score to other counties within the state. (The use of cooler colors—such as blues, purples, or 
greens—on the various hazard score maps presented in this section represents lower hazard 
vulnerability scores, while warmer colors—yellows, oranges, or reds—represent higher hazard 
vulnerability scores. This color scheme applies to this map and for comparisons to all other 
individual hazard maps.) 

 
Figure A-7. Hurricane Hazard Scores by County  

 

 
Hurricane–High Wind 
 
For related information concerning the definition, description and historical occurrences of 
hurricane–high wind hazards, refer to the High Wind hazard section contained in the Lesser 
Hazards portion of this risk assessment. 
 
Hurricane–High Wind Hazard Scores 
 
Figure A-8 represents the relative location of Hurricane–High Wind hazard vulnerability across 
North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties within the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all other individual hazard maps.) 
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Figure A-8. Hurricane–High Wind Hazard Scores by County 
 

 
 

Hurricane–Torrential Rain 
 
Definition 
 
Torrential rain is any rain that pours down fast, violently, or heavily. 
 
Description 
 
When accompanied by a hurricane, heavy rains and ocean waters brought ashore by strong 
winds can cause flooding in excess of 50 centimeters (20 inches) over a 24-hour period. The 
runoff systems in many cities are unable to handle such an increase in water because of the 
gentle topography in many of the coastal areas where hurricanes occur. Hurricanes are capable 
of producing copious amounts of flash-flooding rainfall. During landfall, a hurricane rainfall of 10 
to 15 inches or more is common. If the storm is large and moving slowly—i.e., less than 10 
mph—the rainfall amounts from a well-organized storm are likely to be even more excessive. To 
get a generic estimate of the rainfall amount (in inches) that can be expected, divide the speed 
of the storm’s forward motion by 100 (Forward Speed/100 = estimated inches of rain).  
 
During a hurricane, the heaviest rain usually occurs along the coastline, but sometimes there is 
a secondary maximum further inland. This heavy rain usually occurs slightly to the right of the 
cyclone track, typically somewhere between six hours before and six hours after landfall. The 
amount of rain depends on the size of the cyclone, the forward speed of the cyclone, and 
whether it interacts with a cold front. Interaction with a cold front will not only produce more 
tornadoes, but more rainfall as wellxx. 
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Hurricane–Torrential Rain 
 
For related information concerning the definition, description, and historical occurrences of 
hurricane-torrential rain hazards, refer to the Hurricane–Torrential Rain hazard section 
contained in the Lesser Hazards portion of this risk assessment. 

 
Hurricane–Torrential Rain Hazard Scores 
 
Figure A-9 represents the relative location of Hurricane–Torrential Rain hazard vulnerability 
across North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties within the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all other individual hazard maps.) 
 

Figure A-9. Hurricane–Torrential Rain Hazard Scores by County 
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Hurricane–Tornado 
 
For related information concerning the definition, description and historical occurrences of hurricane–tornado 
hazards, refer to the Tornado hazard section contained in the Lesser Hazards portion of this risk assessment. 
 
Hurricane–Tornado Hazard Scores 
 
Figure A-10 represents the relative location of Hurricane–Tornado hazard vulnerability across 
the state of North Carolina. The vulnerability score for each county represents the scope, 
frequency, intensity, and destructive potential of this hazard and is an indication of future 
probability based on its relative score to other counties in the state. (The use of cooler colors—
such as blues, purples, or greens—on the various hazard score maps presented in this section 
represents lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—
represent higher hazard vulnerability scores. This color scheme applies to this map and for 
comparisons to all other individual hazard maps.) 
 

Figure A-10. Hurricane–Tornado Hazard Scores by County 
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Historic Impact of Hurricanes and Coastal Storms in Wake County 
Information on the extent of damages from hurricanes and tropical storms (Table A-17) 
was available only as a statewide estimate.   
 

Table A-17: Hurricanes and Tropical Storms Affecting Wake County 
 

Date Storm 
Name 

Deaths and Injuries 
in NC 

Damages 
in NC 

Deaths Injuries Property Crop 
10/16/1954 Hazel 5.3 0.5 $1,360,000 N/A

9/4/1979 David 0.01 0 $50,000 $5,000
7/24/1985 Gloria 0 0 $7,692 $0
7/12/1996 Bertha 0 0 $0 $0
9/05/1996 Fran 7 2 4,000,000,000 N/A
8/27/1998 Bonnie 0 0 $0 $50,000,000
9/04/1999 Dennis 0 0 $0 $3,000,000
9/15/1999 Floyd 0 0 $3,000,000,000 $500,000,000
9/17/2003 Isabel 1 0 $7,300,000 N/A
9/01/2006 Ernesto 0 0 $0 $0

Totals 13.31 2.5 $7,008,717,692 $553,005,000
Source:  National Climatic Data Center, http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms and SHELDUS 
(Spatial Hazard Events and Losses Database for the United States, http://go2.cla.sc.edu/hazard/db_registration. 
 

Hazard Analysis – Hurricanes and Coastal Storms 
 
Likelihood of Occurrence of Hurricanes and Coastal Storms 
According to the Local Hazard Mitigation Planning Manual, “by virtue of its position along 
the Atlantic Ocean adjacent to and protruding to the edge of the Gulf Stream, North 
Carolina is frequently impacted by hurricanes (and tropical storms).  In fact, North 
Carolina has experienced the fourth greatest number of hurricane landfalls of any state 
in the twentieth century (after Florida, Texas and Louisiana).”  Many of these storms 
track inland and pass over Wake County, although they usually have weakened below 
hurricane force by the time that they reach the area.  There are other storms that do not 
even make landfall and instead just skirt the North Carolina coastline, but they can still 
cause high winds and torrential rains in the area, because of the tremendous size of 
these storms.  

  
There have been a number of hurricanes (and tropical storms) whose impacts have 
been felt in Wake County.  Hurricanes that have struck North Carolina in the last 50 
years include Hazel in 1954, Connie, Diane and Ione, all in 1955, Donna in 1960, Hugo 
in 1989, Emily in 1993, Opal in 1995, Bertha and Fran in 1996, Bonnie in 1998, and 
Dennis and Floyd in 1999.  Because of the size of these storms (up to 400 miles wide), 
the Wake County area felt some impact (including torrential rains and high winds) from 
these storms.  In addition to the above named hurricanes there have been smaller 
tropical storms that may have also impacted Wake County.  The probability of the Wake 
County area experiencing the affects of a hurricane, or tropical storm, can be classified 
as “likely”. 

  
Likely Range of Impact of Hurricanes and Coastal Storms 
Hurricanes and tropical storms are not localized events.  The diminishment of the 
destructive force of a hurricane or tropical storm from one side of Wake County to the 
other would probably be negligible.  The impact of the wind element of a hurricane or a 
tropical storm within the County would be fairly uniform among structures which were 
built using comparable construction methods and materials.  The impact of the 
associated rainfall from a hurricane or tropical storm would primarily affect structures 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�
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and infrastructure in proximity to regulatory floodplains and secondary tributaries and 
creeks.  The accumulation of wind blown debris in public or private storm drainage inlets 
and drainage swales has the potential to cause minor flooding problems throughout the 
area.  If a hurricane or tropical storm were to occur, the entire Wake County area would 
be subject to the effects of the storm, therefore the range of impact can be classified as 
“large”. 

  
Probable Level of Impact of Hurricanes and Coastal Storms 
Property damage can result when the high winds of a hurricane or a tropical storm 
combine with saturated soils from extended heavy rains which may cause trees to be 
uprooted and fall onto nearby structures, or when wind blown debris damages 
structures.  Additionally, hurricanes and tropical storms generally include bands of 
severe thunderstorms, which may produce hail and spawn tornadoes.  The probable 
level of impact of a hurricane or tropical storm can be classified as “limited”.   

  
Wake County Hazard Index for Hurricanes and Coastal Storms 
The hazard index for hurricane impacts in Wake County is “moderate” based on the 
probability of occurrence being “likely”, the “large” area that would be impacted, and the 
probable “limited” damage impact.  This hazard index indicates that hurricanes and 
coastal storms pose a relatively large, but infrequent threat. Since hurricanes and 
coastal storms are also significant contributors to flooding, there are opportunities for 
local hazard mitigation efforts to have a significant impact on exposure to future events.  
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7. Landslides and Sinkholes 
 

7.1 Landslides Photo: Road failure caused by 
landslide. (Source: NOAA) 
According to the United States 
Geological Survey (USGS), landslides 
are a major geologic hazard that occur 
in all 50 states and cause on average 
$1-2 billion in damages and more than 
25 fatalities each year. (USGS, 1997)   
Landslides often occur in conjunction 
with other natural hazards such as 
earthquakes and floods.1-6 

 
Clay-rich soil landslides are common throughout the mountainous Appalachian region of 
the United States. The USGS classifies landslide incidence/susceptibility for the eastern 
United States as low, medium, or high based on geographic features and geologic 
formations. 
 
USGS further defines susceptibility to landslides as the probable degree of response of 
geologic formations to natural or artificial cutting, loading of slopes, or unusually high 
precipitation.  Generally, unusually high precipitation or changes in existing conditions 
can initiate landslide movement in areas where rocks and soils have experienced 
landslides in the past. 
 
Historic records suggest that destructive landslides and debris flows in the Appalachian 
Mountains occur when unusually heavy rain from hurricanes and intense rain storms 
soaks the ground, reducing the ability of steep slopes to resist the downward pull of 
gravity.  Scientists have documented fifty-one debris-flow events in North Carolina 
between 1844 and 1985.  All of these occurred in the Appalachian Mountains and most 
were in the Blue Ridge area.  (Gori and Burton, 1996) 
 

Table A-18: USGS Landslide Susceptibility/Incidence 
 

Category Incidence Susceptibility 
1 Low Low 
2 Low Moderate 
3 Low High 
4 Moderate Moderate 
5 Moderate High 
6 High High 

Source: Local Hazard Mitigation Planning Manual, North Carolina Division of Emergency Management, 1998.  
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An area with a “low” incidence ranking means that less than 1.5% of the area has 
experienced a landslide in the past.  An area with a “medium” incidence ranking means 
that between 1.5% and 15% of the area has experienced a landslide in the past.  An 
area with a “high” incidence ranking means that greater than 15% of the area has 
experienced a landslide in the past.  The susceptibility rankings of “low”, “medium” and 
“high” follow the same percentage classifications for landslide susceptibility for a specific 
area.  The overall likelihood of occurrence of a landslide in Wake County can be 
classified as “unlikely”. 

  
7.2 Sinkholes  (Source: Virginia Department of 
Conservation and Recreation publication “Living with 
Sinkholes”) (Photo: Sinkhole in Georgia.  Source: 
USGS) 

 
Sinkholes are basin-like, funnel-
shaped, or vertical sided depressions in 
the land surface. In general, sinkholes 
form by the subsidence of 
unconsolidated materials or soils into 
voids created by the dissolution of the 
underlying soluble bedrock.  

 
There are three general types of 

sinkholes – collapse, subsidence, and solution.  These different types of sinkholes 
generally correspond to the thickness of the sediments overlying limestone.  The 
sediments and water contained in the unsaturated zone, surficial aquifer system, and the 
confining layer are collectively referred to as overburden.   Collapse sinkholes are most 
common in areas where the overburden is thick, but the confining layer is breached or 
absent.  Subsidence sinkholes form where the overburden is thin and only a veneer of 
sediments is present overlying the limestone.  Solution sinkholes form where the 
overburden is absent and the limestone is exposed at land surface.  
 
The rock exposed in a collapsed sinkhole is usually weathered and rounded, but some 
sinkholes contain freshly broken rock along steep sides of the hole.  Freshly broken rock 
may indicate that the sinkhole has formed by the collapse of a cave (naturally occurring) 
or a mine (manmade).  Where sinkholes and caves have formed by the dissolution of 
soluble rock, such as limestone, dolomite, and gypsum, surface water is uncommon and 
streams may sink into the ground.  This type of topography formed by dissolution is 
referred to as karst terrain.  In karst terrain, sinkholes are input points where surface 
water enters the groundwater system.  The most important current and future 
environmental issue with respect to karst is the sensitivity of karst aquifers to 
groundwater contamination. 
 
Karstic groundwater problems are accelerated with the advent of (1) expanding 
urbanization, (2) misuse and improper disposal of environmentally hazardous chemicals, 
(3) shortage of suitable repositories for toxic waste (both household and industrial), and 
(4) ineffective public education on waste disposal and the sensitivity of the karstic 
groundwater system. 
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Because sinkholes are natural holes in the ground surface, they have been inviting sites 
for dumping of trash.  The number of active and inactive sinkhole dumps in karst regions 
is staggering.  It is conceivable that each county with karst has hundreds of sinkhole 
dumps.  The profusion of these dumps is the result of (1) the absence of a refuse-
removal service in rural areas and the expense and inconvenience of trash haulage, (2) 
the convenient proximity of sinkholes, and (3) a lack of appreciation of the role of 
sinkholes in the karstic groundwater system.  
 
Sinkholes are natural funnels that conveyed toxic substances directly into the karstic 
plumbing system.  In many cases, chemicals may be transmitted directly to domestic 
wells in a matter of a few hours.  Thoughtless disposal of game or farm animal 
carcasses into sinkholes (a common practice) can contaminate the well water of the 
landowner and even his neighbors. 
 
Sinkhole dumping is only one way of contaminating a karstic groundwater supply. 
Fertilizers, herbicides, and pesticides applied to fields overlying carbonate rock can enter 
the aquifer through diffuse infiltration and contaminate springs and wells. Improper siting 
of municipal landfills on or near karst allows leakage or runoff from these landfills to 
easily contaminate karst waters.  Chemicals introduced in this fashion may include many 
of the most hazardous, including hydrocarbons, heavy metals, PCBs, and others. 
Additionally, leaky septic systems or sewage lines and effluent from feed lots or faulty 
sewage treatment facilities can introduce coliform bacteria and other disease causing 
organisms into the karst system. 
 
A good conservation practice would be to establish natural buffer zones around 
sinkholes in order to maintain the quantity and quality of recharge entering the aquifer. 
Conditions, such as fractures in the bedrock, size of drainage area, and proximity to 
sources of contamination, should be considered when establishing the level protection 
that is needed. 
 

Hazard Analysis – Landslides and Sinkholes 
The Local Hazard Mitigation Planning Manual indicates that landslides are common 
throughout the mountainous Appalachian region of the eastern United States and New 
England and that these events primarily involve the sliding of clay-rich soils.  This source 
also states that “the USGS identifies landslide incidence/susceptibility for the eastern United 
States by (1) classifying geographic areas by high, medium, or low landslide incidence and 
(2) evaluating geologic formations in these areas by high, medium, or low susceptibility to 
sliding.  Susceptibility to landslides is defined by the USGS as the probable degree of 
response of geologic formations to natural or artificial cutting, loading of slopes, or to 
unusually high precipitation.” 
  
Wake County is categorized as having a landslide vulnerability of “1” on a scale of “1” to “6” 
where “1” is the lowest level of risk.  This categorization generally corresponds to the 
likelihood of earthquake activity and is based upon a combination of landslide susceptibility 
and incidence.  This information is derived from the USGS National Landslide Overview 
Map.  The potential of sinkholes in Wake County has not been analyzed by the State.  
Based on the USGS rating of “1” (low) for Wake County, Landslides and Sinkholes are not 
included in the composite hazard index. 

 
Landslides occur when masses of rock, earth, or debris move down a slope.  Landslides may be 
very small or very large, and can move at slow to very high speeds.  Many landslides have been 
occurring over the same terrain since prehistoric times.  They are activated by storms and fires 
and by human modification of the land.  Landslides pose serious threats to highways and 
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structures that support fisheries, tourism, timber harvesting, mining, and energy production as 
well as general transportation. 
 
Deadly manifestations of landslides are debris flows.  Gori and Burtonxxi explain that while some 
landslides move slowly and cause damage gradually, others move so rapidly that they can 
destroy property and take lives suddenly and unexpectedly.  The latter constitute debris flows 
(also referred to as mudslides, mudflows, or debris avalanches), which are a common type of 
fast-moving landslide that generally occurs during intense rainfall on water-saturated soil.  They 
usually start on steep hillsides as soil slumps or slides that liquefy and accelerate to speeds as 
great as 35 miles per hour or more.  They continue flowing down hills and into channels and 
deposit sand, mud, boulders, and organic material onto more gently sloping ground.  Their 
consistency ranges from watery mud to thick, rocky mud (like wet cement), which is dense 
enough to carry boulders, trees, and cars.  Debris flows from many different sources can 
combine in channels, where their destructive power may be greatly increased.   
 
Description 

 
According to the United States Geological Survey (USGS), landslides are a major geologic 
hazard that occur in all 50 states, cause $1-2 billion in damages and result in an average of 
more than 25 fatalities each year (USGS, 1997).  Landslides are especially troubling because 
they often occur with other natural hazards, such as earthquakes, floods, and tropical cyclones.  
Areas that are generally prone to landslide hazards include existing old landslides; the bases of 
steep slopes; the bases of drainage channels; and developed hillsides where leach-field septic 
systems are used.  Areas that are typically considered safe from landslides include areas that 
have not moved in the past; relatively flat-lying areas away from sudden changes in slope; and 
areas at the top or along ridges, set back from the tops of slopes. 

Landslides are common throughout the Appalachian Mountain region.  The greatest eastern 
hazard is from sliding of clay-rich soils; related damages in urban areas such as Pittsburgh, PA, 
and Cincinnati, OH, are among the greatest in the U.S.  Historical records suggest that 
destructive landslides and debris flows in the Appalachian Mountains occur when unusually 
heavy rain from hurricanes and intense storms soaks the ground, reducing the ability of steep 
slopes to resist the down slope pull of gravity.  As shown by Figure A-11 (below), North 
Carolina and surrounding states do have areas at moderate to high risk of landslide.xxii   
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Figure A-11. Landslide Areas in the Contiguous United States 
 

 
 
 

Historical Occurrences 
  
Fifty-one historical debris-flow events were recorded between 1844 and 1985 in parts of the 
Appalachians—most of them in the Blue Ridge area.  Recent studies of deposits exposed in 
stream channels during the 1995 storms in Madison County, Virginia found evidence of 
prehistoric debris flows.  Radiocarbon dating of plant remains from debris-flow deposits near 
Graves Mill, Virginia indicates that these processes have occurred there repeatedly over the last 
34,000 years.   
 
Between 1916 and August 8, 2006, North Carolina Geological Survey (NCGS) recorded 2,762 
landslide events, of which 1,361 were process landslides and 1,401 were deposit apexes.  The 
initiation point of a landslide is called a process and the uppermost portion of a deposit is called 
the apex.  Deposits are usually older prehistoric fan-shaped features and cannot be associated 
with a specific slope movement event.  
 
Table A-19 provides a summary of process landslides and deposit apexes that have occurred 
between 1916 and 2006 by county; selected detailed information about several significant 
process landslide events follows this table.  Landslides are most prevalent in the mountain 
region due to steep slopes.  Most of the reported landslides have occurred in Watauga (43%) 
and Macon (30%) Counties.   
 
According to NCGS, it is estimated that $132.7 million in property damage can be attributed to 
major landslide events that occurred between 1901 and 2003.xxiii 
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Table A-19. Landslide Event Summary By County 
 

NORTH CAROLINA LANDSLIDE EVENTS SUMMARY 1901 - 2003 

County 

Number of Events 
Process (Actual 

Landslide Initiation 
Recorded) 

Deposit Apex 
(Prehistoric Landslide 

Deposit Area) Total 
Wake 11 0 11 
North Carolina 1,361 1,401                     2,762  

Source: North Carolina Geological Survey, Department of Environment and Natural Resources 
(2006) 
Debris Flow/Landslide Hazard Scores 
 
Figure A-12 represents the relative location of Debris Flow/Landslide hazard vulnerability 
across the state of North Carolina.  The vulnerability score for each county represents the 
scope, frequency, intensity, and destructive potential of this hazard and is an indication of future 
probability based on its relative score to other counties in the state.   

 
Figure A-12. Debris Flow/Landslide Hazard Scores by County 

 
Additional Information 
 
US Geological Survey landslide resource page: http://landslides.usgs.gov/ 
 
USGS Landslide Hotline: 1-800-654-4966 
 

http://landslides.usgs.gov/�
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North Carolina Geological Survey:  http://www.geology.enr.state.nc.us/ 
Additional Information 
 
US Geological Survey landslide resource page: http://landslides.usgs.gov/ 
 

USGS Landslide Hotline  
 
8. Severe Storms and Tornadoes 

 
8.1. Severe Storms (Thunderstorms, Hail and Lightning)  

Severe Thunderstorm 
 
Definition 
 
According to the National Weather Service, a severe thunderstorm is a thunderstorm which 
produces tornadoes, hail 0.75 inches or more in diameter, or winds of 50 knots (58 mph) or 
more.  Structural wind damage may imply the occurrence of a severe thunderstorm.   
 
Thunderstorms are the result of convection in the atmosphere.  They are typically the by-
products of atmospheric instability, which promotes the vigorous rising of air parcels that form 
cumulus and, eventually, the cumulonimbus (thunderstorm) cloud.  Instability can be caused by 
either surface heating or upper-tropospheric (~50,000 feet) divergence of air (rising air parcels 
can also result from airflows over mountainous areas).  Generally, the former “air mass” 
thunderstorms form on warm-season afternoons and are not severe.  The latter “dynamically-
driven” thunderstorms generally form in association with a cold front or other regional-scaled 
atmospheric disturbance.  These storms can become severe, producing strong winds, frequent 
lightning, hail, downbursts and even tornadoes.  
A typical thunderstorm may be three miles wide at its base, rise to between 40,000 to 60,000 
feet in the troposphere, and contain half a million tons of condensed water.xxiv  Conglomerations 
of thunderstorms along cold fronts (with squall lines) can extend for hundreds of miles.   
  
Description 
 
Thunderstorms are common throughout North Carolina, and have occurred in all months of the 
year.  Thunderstorm-related deaths and injuries in North Carolina (1959-1992) have peaked 
during July and August.   
 
Historical Occurrences 
 
Because severe thunderstorms by definition produce tornadoes, large hail 0.75 inches or more 
in diameter, or winds of 50 knots (58 mph) or higher, severe thunderstorm events are often 
reported by the impacting weather it produces.  Therefore, historical severe thunderstorm 
events are described in the following sections:  torrential rain, hail, thunderstorm wind, and 
tornadoes. 
 
Severe Thunderstorm Hazard Scores 
 
Figure A-13 represents the relative location of overall Severe Thunderstorm hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state.   
 

 
 

http://www.geology.enr.state.nc.us/�
http://landslides.usgs.gov/�
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Figure A-13. Severe Thunderstorm Hazard Scores by County 

 
 

 
Severe Thunderstorm—Hail Storm 
 
Definition 
 
Hail is precipitation in the form of odd-shaped icy lumps called hailstones.  Hail falls from 
thunderstorms that contain strong updrafts and a large supply of super cooled water droplets.xxv  
 
Description 
 
A hailstone forms when a small piece of ice is carried through portions of a cumulonimbus cloud 
that contain different concentrations of supercooled water droplets.  As the ice pellets travel in 
and out of patches of water droplets, the water instantly freezes to it, forming layers of ice and 
increasing the hailstone's size.  When it becomes too large and heavy to be supported by the 
updraft, the hailstone falls out of the cloud.xxvi  
 
The following map (Figure A-14) shows the average number of days per year in which hail fell 
in areas through the Continental United States from 1980 to 1994.xxvii  
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Figure A-14. Hail Distribution from 1980 to 1994 
 

 
 
Historical Occurrences 
 
According to the National Climatic Data Center, twenty-four hail events with hail sizes of at least 
three inches in diameter, were reported in North Carolina between January 1, 1950 and March 
28,2005, which resulted in $605,000 in property and $5,000 in crop damage. Table A-20 lists 
the historical occurrences for hailstorms;.xxviii   
 

Table A-20. Detailed Severe Thunderstorm—Hail Storm History affecting Wake County  
 
NORTH CAROLINA HAILSTORM EVENTS 

# Location/ 
County Date Time Magnitude Deaths Injuries Property 

Damage 
Crop 

Damage 
9 Wake 06/24/1986 12:00 AM 3.00 in. 0 0 $0 $0 
24 Raleigh 03/28/2005 07:20 AM 4.00 in. 0 0 $0  $0 
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Figure A-15 below shows the probability of hail falling on days of the year from 1980 to 1999. 
 

Figure A-15 Annual Probability of Hail in North Carolina 

 
Severe Thunderstorm—Hail Storm Hazard Scores 
 
Figure A-16 represents the relative location of Severe Thunderstorm—Hail Storm hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state.   
 

Figure A-16. Severe Thunderstorm—Hail Storm Hazard Scores by County 
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Severe Thunderstorm—Torrential Rain 
 
Definition 
 
Torrential rain is any rain that pours down fast, violently, or heavily.  
 
Description 
 
Torrential rain is most common in the summer months when low-latitude, low pressure systems 
form in the Atlantic Ocean and the Gulf of Mexico. xxix 
 
Historical Occurrences 
 
Between September 7, 1995 and July 23, 2006, North Carolina reported 104 heavy rain events 
resulting in 6 injuries and $7,583,000 in reported property damage.  
 
Another heavy rain event of note occurred on March 20-21, 2003 (see Figure A-17). 

 
Figure A-17. Precipitation Map of the March 20-21, 2003 Heavy Rain Eventxxx 

 

Severe Thunderstorm—Torrential Rain Hazard Scores 
  

Figure A-18 represents the relative location of Severe Thunderstorm—Torrential Rain hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 
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Figure A-18.. Severe Thunderstorm—Torrential Rain Hazard Scores by County 

 
 

Severe Thunderstorm—Thunderstorm Wind 
 
Definition 
 
Thunderstorm winds are winds arising from convection (with or without lighting), with speeds of 
at least 58 mph, or winds of any speed producing a fatality, injury or damage.  Downbursts 
(including dry or wet micro bursts) are also considered thunderstorm wind events.xxxi   
 
Description 
 
Damaging wind from thunderstorms is much more common than damage from tornadoes.  In 
fact, many confuse damage produced by “straight-line” winds and often erroneously attribute it 
to tornadoes.  Wind speeds can reach up to 100 mph (161 km/h) with a damage path extending 
from hundreds of miles. 
 
Several factors contribute to damaging winds at the surface.  As precipitation begins to fall, it 
drags some of the air with it.  This “precipitation drag” initiates a downdraft.  The downdraft is 
intensified by evaporative cooling as drier air from the edges of the storm mix with the cloudy air 
within the storm.  
 
Also, some of the strong winds aloft are carried down with the downdraft by a process called 
“momentum transfer”.  These processes lead to a rapid downward rush of air.  As the air 
impacts the ground it is forced to spread out laterally, causing the gusty and sometimes 
damaging winds associated with thunderstorms.xxxii 
 
 
 
Historical Occurrences 
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According to the National Climatic Data Center (NCDC), approximately 7,280 severe 
thunderstorm wind events were reported between 1950 and 2006. Table A-21 shows the 
number of recorded events by county. 
 

Table A-21. Detailed Severe Thunderstorm—Wind Events by County 
 

NORTH CAROLINA SEVERE THUNDERSTORM—WIND 
EVENTS 
County Number of recorded events (1950-2006) 
Wake 193 
Total 7,280 

 
Severe Thunderstorm—Thunderstorm Wind Hazard Scores 
 
Figure A-19 represents the relative location of Severe Thunderstorm—Thunderstorm Wind 
hazard vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 

 
Figure A-19. Severe Thunderstorm—Thunderstorm Wind Hazard Scores by County 

 
 
 
 
Severe Thunderstorm—Lightning 



2010 Wake County Hazard Mitigation Plan  
Appendix A – Hazard Identification and Analysis  

A-52 

 
Definition 
 
Lightning is an electrical discharge that results from the buildup of positive and negative charges 
within a thunderstorm.  When the buildup becomes strong enough, lightning appears as a bolt.  
This flash of light usually occurs within the clouds or between the clouds and the ground.  A bolt 
of lightning reaches a temperature approaching 50,000 degrees Fahrenheit in a split second.  
The rapid heating and cooling of air near the lightning causes thunder.xxxiii  
 
Figure A-20 shows four different types of lightning—a)sprites, b) cloud-to-ground, c) intracloud, 
and d) intercloud.  
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Figure A-20. Types of Lightning 
 

 
              Photo Courtesy Lawrence Livermore National Laboratory xxxiv 
 
Lightning always accompanies thunderstorms.  Lightning is the most dangerous and frequently 
encountered weather hazard that most people experience each year.  It is the second most 
frequent killer in the United States, with nearly 100 deaths and 500 injuries each year.  (Floods 
and flash floods are the number one cause of weather related deaths in the United States.)xxxv  
 
Description 
 
North Carolina ranks third in the nation in number of lightning-related deaths, and fourth in 
lightning-related injuries. From 1959 through 1997, lightning caused 169 deaths in North 
Carolina: 36 in open places or ballparks; 25 under trees; 22 while boating, fishing or other 
water-related activity; eight on golf courses; one while using the telephone; and 71 at various 
other and unknown locations. From 1959 through 1997, there were 550 reported lightning-
related injuries.xxxvi  
 
Historical Occurrences 
 
Between January 24, 1993 and July 27, 2006, North Carolina reported 461 lightning events to 
the National Climatic Data Center.  Twenty-one fatalities, 156 injuries, and over $27 million in 
property and crop damages were attributed to these lightning events.xxxvii.  Table A-22 
summarizes lightning events in Wake County. 
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Table A-22. Summary of Severe Thunderstorm—Lightning Events in Wake County 
 

County 
# of 

Occurrences Severity Extent of damages 

WAKE 14 
Fatalities: 2         
Injuries:  0 

Property: $885,000               
Crop: $0 

 
 Severe Thunderstorm—Lightning Hazard Scores 
 
Figure A-21 represents the relative location of Severe Thunderstorm—Lightning hazard 
vulnerability across the state of North Carolina.  The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state.  (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all of the other individual hazard maps.) 
 

Figure A-21. Severe Thunderstorm—Lightning Hazard Scores by County 
 

 
 

Severe thunderstorms can occur alone or in clusters, but affect relatively small areas 
compared to those affected by hurricanes or nor’easters. In eastern North Carolina, 
thunderstorms most frequently occur in the late afternoon or during the evening or night 
hours during the summer months.  Summer thunderstorms involve lightning, strong 
winds; heavy rains and hail that can result in wildfires, localized wind damage and flash 
flooding.   
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According to the North Carolina State Climate Office, thunderstorms typically are 15 
miles or less in diameter and last an average of 20 to 30 minutes. Downbursts and 
straight-line winds associated with thunderstorms can produce winds of 100-150 miles 
per hour - enough to flip large trucks and endanger airplane landings and takeoffs.  The 
potential impact of thunderstorms, however, can be rated low due to the localized nature 
of the storms. 
 
The National Weather Service considers a thunderstorm severe if it produces hail at 
least three-quarters of an inch in diameter, has winds of 58 miles per hour or greater or 
produces a tornado.  Of the estimated 100,000 thunderstorms in the United States each 
year, only about 10% are classified as severe.  
 
Lightning, a major threat during a thunderstorm, is responsible for more deaths each 
year in the United States than are tornadoes.  Since lightning strikes are very 
unpredictable, the risk to individuals and property can be significant. 
 
Historic Impact of Thunderstorms in Wake County 
A number of thunderstorm/high windstorm events and thunderstorm related events (hail 
and lightning) have been reported in Wake County (Tables A-20 – A-22).   
 

Severe Weather Data for Wake County July 2003-February 2008 
Between July 11, 2003 and February 28, 2008, the NOAA Satellite and Information Service 
records 199 events, including thunderstorms with high wind, hail, flash floods, lightning, 
hurricane/typhoon, winter storm, high winds, tornadoes funnel clouds and heavy rain as listed in 
Table A-23, below. (Tstm= thunderstorm 
 

Table A-23 Severe Weather Event Data for Wake County July 2003– February 2008 
 

Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

1. Raleigh 7/10/2003 4:35 
PM 

Tstm Wind 50 0 0 0 0 

2. Fuquay 
Spgs  

07/10/2003 04:40 
PM 

Hail 1.75 in. 0 0 0  0 

3.  Fuquay 
Spgs  

07/17/2003 09:00 
PM 

Flash Flood N/A 0 0 0  0 

4.  Raleigh  07/29/2003 02:35 
PM 

Flash Flood N/A 0 0 0  0 

5.  East 
Portion  

08/01/2003 07:35 
PM 

Flash Flood N/A 0 0 0  0 

6.  Central 
Portion  

08/08/2003 08:10 
PM 

Flash Flood N/A 0 0 0  0 

7.  Central 
Portion  

08/08/2003 09:45 
AM 

Flash Flood N/A 0 0 0  0 

8.  Wendell  08/22/2003 02:05 
PM 

Lightning N/A 0 0 450K 0 

NCZ007>01
1 - 025>028 
- 041 - 043 - 

078 - 088  

09/18/2003 09:00 
AM 

Hurricane/ty
phoon 

N/A 1 0 7.3M 0 

NCZ007>01
1 - 021>028 
- 038>043 - 
073>078 - 

01/26/2004 04:30 
AM 

Winter 
Storm 

N/A 0 0 0  0 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508427�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508427�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508551�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508551�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508646�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508679�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508679�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508747�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508747�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508742�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508742�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508823�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~508876�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547805�
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

083>086 - 
088>089  

NCZ007>01
1 - 021>027 
- 038>039 - 

041  

02/15/2004 11:00 
PM 

Winter 
Storm 

N/A 0 0 0  0 

NCZ007 - 
021>028 - 
038>039 - 
041>043 - 
073>078 - 
083>086 - 
088>089  

02/26/2004 09:00 
AM 

Winter 
Storm 

N/A 0 0 0  0 

NCZ007>01
1 - 021>028 
- 038>043 - 
073>078 - 
083>086 - 
088>089  

03/07/2004 07:20 
PM 

High Wind 65 kts. 0 0 136K 0 

14.  Raleigh  03/07/2004 08:25 
PM 

Tstm Wind 60 kts. 0 0 0  0 

15.  
Morrisville  

03/31/2004 08:28 
PM 

Hail 0.88 in. 0 0 0  0 

16. Raleigh  03/31/2004 08:50 
PM 

Hail 0.88 in. 0 0 0  0 

17.  
Knightdale  

05/19/2004 05:55 
PM 

Hail 0.75 in. 0 0 0  0 

18. Fuquay 
Spgs  

06/04/2004 01:40 
PM 

Flash Flood N/A 0 0 0  0 

Wake Forest  06/11/2004 08:15 
PM 

Tstm Wind 50 kts. 0 0 0  0 

19. Raleigh  06/11/2004 08:30 
PM 

Tstm Wind 50 kts. 0 0 0  0 

20. Garner  07/12/2004 06:04 
PM 

Tstm Wind 50 kts. 0 0 0  0 

Apex  07/14/2004 08:00 
PM 

Tstm Wind 50 kts. 0 0 0  0 

Raleigh  07/14/2004 08:20 
PM 

Hail 0.88 in. 0 0 0  0 

Garner  07/14/2004 09:20 
PM 

Hail 1.00 in. 0 0 0  0 

Morrisville  07/29/2004 04:30 
PM 

Flash Flood N/A 0 0 0  0 

26. Raleigh  07/29/2004 04:45 
PM 

Tstm Wind 60 kts. 0 0 0  0 

Fuquay 
Spgs  

08/05/2004 09:15 
PM 

Hail 0.75 in. 0 0 0  0 

Countywide  08/12/2004 03:35 
PM 

Flash Flood N/A 0 0 0  0 

Raleigh  08/13/2004 06:10 
PM 

Flash Flood N/A 0 0 0  0 

Raleigh  08/13/2004 06:30 
PM 

Tstm Wind 50 kts. 0 0 0  0 

Raleigh  08/30/2004 06:30 
AM 

Flash Flood N/A 0 0 0  0 

32. RDU  09/17/2004 02:56 Tstm Wind 69 kts. 0 0 0  0 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547839�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547847�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547862�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547864�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547881�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547882�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~547958�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548098�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548098�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548120�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548124�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548289�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548302�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548303�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548304�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548341�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548343�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548366�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548366�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548382�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548390�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548391�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548425�
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

PM 
Raleigh  09/17/2004 03:05 

PM 
Tstm Wind 50 kts. 0 0 0  0 

Apex  09/27/2004 06:30 
PM 

Tornado F0 0 0 0  0 

NCZ011 - 
026>028 - 
041>043 - 
075>078 - 
084>086 - 
088>089  

12/26/2004 01:00 
AM 

Winter 
Storm 

N/A 0 0 0  0 

36 Cary  01/14/2005 05:32 
AM 

Tstm Wind 50 kts. 0 0 0  0 

37 Cary  03/07/2005 12:40 
PM 

Lightning N/A 0 0 20K 0 

38 Cary  03/08/2005 09:40 
AM 

Tstm Wind 60 kts. 0 0 0  0 

39 Zebulon  03/08/2005 09:54 
AM 

Tstm Wind 50 kts. 0 0 0  0 

40 Raleigh  03/28/2005 07:10 
AM 

Hail 2.00 in. 0 0 0  0 

41 Raleigh  03/28/2005 07:20 
AM 

Hail 4.00 in. 0 0 0  0 

42 Raleigh  05/12/2005 05:12 
PM 

Hail 0.75 in. 0 0 0  0 

43 Raleigh  06/07/2005 04:07 
PM 

Flash Flood N/A 0 0 0  0 

44 Raleigh  06/07/2005 04:10 
PM 

Hail 1.00 in. 0 0 0  0 

45 
Morrisville  

06/07/2005 04:14 
PM 

Tstm Wind 50 kts. 0 0 0  0 

46 Raleigh  06/07/2005 04:20 
PM 

Tstm Wind 50 kts. 0 0 0  0 

47 Raleigh  06/07/2005 04:28 
PM 

Flash Flood N/A 0 0 0  0 

48 Fuquay 
Spgs  

07/07/2005 08:10 
PM 

Tstm Wind 50 kts. 0 0 0  0 

49 Garner  07/13/2005 03:55 
PM 

Hail 1.00 in. 0 0 0  0 

50 
Knightdale  

07/13/2005 11:42 
PM 

Lightning N/A 1 0 0  0 

51 Raleigh  07/28/2005 09:20 
PM 

Tstm Wind 50 kts. 0 0 0  0 

52 Garner  07/28/2005 09:35 
PM 

Tstm Wind 52 kts. 0 0 0  0 

Knightdale  10/21/2005 07:22 
PM 

Hail 0.75 in. 0 0 0  0 

54 Zebulon  10/21/2005 07:28 
PM 

Hail 0.75 in. 0 0 0  0 

Rolesville  04/03/2006 06:55 
PM 

Tstm Wind 50 kts. 0 0 0  0 

56 Raleigh  04/03/2006 06:57 
PM 

Tstm Wind 50 kts. 0 0 0  0 

57 Raleigh  04/03/2006 08:58 
AM 

Hail 0.75 in. 0 0 0  0 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548528�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548542�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~548611�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~587922�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~587981�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588014�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588020�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588087�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588088�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588157�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588224�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588225�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588226�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588228�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588230�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588379�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588379�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588398�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588404�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588492�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588496�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588606�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~588607�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627038�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~627039�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~626954�
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

58 Raleigh  04/03/2006 09:00 
AM 

Lightning N/A 0 0 0  0 

59 Zebulon  04/03/2006 09:19 
AM 

Hail 0.88 in. 0 0 0  0 

60 Wendell  04/03/2006 09:20 
AM 

Hail 0.75 in. 0 0 0  0 

61 Cary  04/17/2006 02:25 
PM 

Tstm Wind 50 kts. 0 0 0  0 

62 Garner  04/17/2006 02:35 
PM 

Tstm Wind 50 kts. 0 0 0  0 

63 Fuquay 
Spgs  

04/17/2006 02:36 
PM 

Tstm Wind 50 kts. 0 0 0  0 

64 Fuquay 
Spgs  

04/22/2006 11:40 
AM 

Tstm Wind 50 kts. 0 0 0  0 

65 Garner  04/22/2006 11:40 
AM 

Hail 1.75 in. 0 0 0  0 

66 Raleigh  04/22/2006 11:40 
AM 

Hail 0.88 in. 0 0 0  0 

67 Raleigh  04/22/2006 11:49 
AM 

Hail 1.75 in. 0 0 0  0 

68 Fuquay 
Spgs  

04/22/2006 11:54 
AM 

Tstm Wind 50 kts. 0 0 0  0 

69 Cary  04/22/2006 11:55 
AM 

Tstm Wind 50 kts. 0 0 0  0 

70 Fuquay 
Spgs  

04/22/2006 11:55 
AM 

Tstm Wind 50 kts. 0 0 0  0 

71 Raleigh  04/22/2006 11:55 
AM 

Tstm Wind 50 kts. 0 0 0  0 

72 Raleigh  04/22/2006 12:00 
PM 

Lightning N/A 0 0 0  0 

73 Raleigh  04/22/2006 12:05 
PM 

Tstm Wind 50 kts. 0 0 0  0 

74 
Rolesville  

04/22/2006 12:05 
PM 

Hail 0.88 in. 0 0 0  0 

75 Holly 
Spgs  

04/25/2006 09:10 
PM 

Tstm Wind 51 kts. 0 0 0  0 

76 Holly 
Spgs  

04/25/2006 09:15 
PM 

Tstm Wind 50 kts. 0 0 0  0 

77 Holly 
Spgs  

04/25/2006 09:17 
PM 

Tstm Wind 50 kts. 0 0 0  0 

78 Holly 
Spgs  

04/25/2006 09:17 
PM 

Tstm Wind 50 kts. 0 0 0  0 

79 Garner  04/25/2006 09:27 
PM 

Tstm Wind 54 kts. 0 0 0  0 

80 Fuquay 
Spgs  

05/14/2006 01:45 
PM 

Hail 1.00 in. 0 0 0  0 

81 Fuquay 
Spgs  

05/14/2006 01:48 
PM 

Hail 1.00 in. 0 0 0  0 

82 Fuquay 
Spgs  

05/14/2006 01:48 
PM 

Hail 1.25 in. 0 0 0  0 

83 Fuquay 
Spgs  

05/14/2006 01:48 
PM 

Tstm Wind 50 kts. 0 0 0  0 

84 Fuquay 
Spgs  

05/14/2006 01:49 
PM 

Hail 1.00 in. 0 0 0  0 

85 Fuquay 05/14/2006 01:49 Tstm Wind 50 kts. 0 0 0  0 
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A-59 

Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

Spgs  PM 
86 Raleigh  05/14/2006 01:55 

PM 
Hail 1.00 in. 0 0 0  0 

87 Raleigh  05/14/2006 01:59 
PM 

Hail 1.75 in. 0 0 0  0 

88 Garner  05/14/2006 02:00 
PM 

Hail 1.75 in. 0 0 0  0 

89 Raleigh  05/14/2006 02:00 
PM 

Hail 1.75 in. 0 0 0  0 

90 Raleigh  05/14/2006 02:02 
PM 

Hail 1.00 in. 0 0 0  0 

91 Fuquay 
Spgs  

05/14/2006 02:04 
PM 

Tstm Wind 50 kts. 0 0 0  0 

92 Raleigh  05/14/2006 02:07 
PM 

Hail 1.00 in. 0 0 0  0 

93 
Knightdale  

05/14/2006 02:12 
PM 

Hail 1.75 in. 0 0 0  0 

94 
Rolesville  

05/14/2006 02:40 
PM 

Hail 1.75 in. 0 0 0  0 

95 
Rolesville  

05/14/2006 02:40 
PM 

Tstm Wind 50 kts. 0 0 0  0 

96 
Rolesville  

05/14/2006 03:20 
PM 

Hail 1.00 in. 0 0 0  0 

97 Wake 
Forest  

05/14/2006 05:15 
PM 

Hail 1.75 in. 0 0 0  0 

98 Wake 
Forest  

05/14/2006 05:28 
PM 

Hail 1.75 in. 0 0 0  0 

99 Raleigh  05/14/2006 05:30 
PM 

Funnel 
Cloud 

N/A 0 0 0  0 

100 Apex  05/14/2006 06:02 
PM 

Hail 1.00 in. 0 0 0  0

Cary  05/14/2006 06:04 
PM 

Hail 0.75 in. 0 0 0  0 

102 Apex  05/14/2006 06:08 
PM 

Hail 1.75 in. 0 0 0  0 

103 Raleigh  05/14/2006 06:19 
PM 

Hail 1.00 in. 0 0 0  0 

104 Holly 
Spgs  

05/14/2006 06:20 
PM 

Funnel 
Cloud 

N/A 0 0 0  0 

105 Cary  05/18/2006 05:45 
PM 

Hail 0.75 in. 0 0 0  0 

Garner  05/20/2006 07:18 
PM 

Hail 1.00 in. 0 0 0  0 

107 Garner  05/20/2006 07:18 
PM 

Hail 1.75 in. 0 0 0  0 

108 Garner  05/20/2006 07:20 
PM 

Hail 0.88 in. 0 0 0  0 

109 Fuquay 
Spgs  

05/20/2006 07:25 
PM 

Hail 1.00 in. 0 0 0  0 

110 Garner  05/20/2006 07:28 
PM 

Hail 0.75 in. 0 0 0  0 

Garner  05/20/2006 07:18 
PM 

Hail 1.00 in. 0 0 0  0 

112 Falls  05/25/2006 05:20 
PM 

Hail 0.75 in. 0 0 0  0 
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

113 Raleigh  05/25/2006 05:30 
PM 

Tstm Wind 50 kts. 0 0 0  0 

114 Raleigh  05/25/2006 05:35 
PM 

Tstm Wind 50 kts. 0 0 0  0 

115 Raleigh  05/25/2006 05:38 
PM 

Hail 0.75 in. 0 0 0  0 

116 Raleigh  05/25/2006 05:41 
PM 

Hail 1.00 in. 0 0 0  0 

117 Raleigh  05/25/2006 05:41 
PM 

Tstm Wind 50 kts. 0 0 0  0 

118 Raleigh  05/25/2006 05:42 
PM 

Tstm Wind 50 kts. 0 0 0  0 

119 Raleigh  05/25/2006 05:43 
PM 

Tstm Wind 50 kts. 0 0 0  0 

120 Raleigh  05/25/2006 05:44 
PM 

Tstm Wind 50 kts. 0 0 0  0 

121 Raleigh  05/25/2006 05:45 
PM 

Tstm Wind 50 kts. 0 0 0  0 

122 
Wendell  

05/26/2006 06:45 
PM 

Hail 0.75 in. 0 0 0  0 

123 Raleigh  05/26/2006 07:59 
PM 

Tstm Wind 50 kts. 0 0 0  0 

124 Raleigh  05/26/2006 08:10 
PM 

Tstm Wind 50 kts. 0 0 0  0 

125 New 
Hill  

06/06/2006 03:30 
PM 

Hail 0.75 in. 0 0 0  0 

126 
Wendell  

06/06/2006 03:54 
PM 

Hail 0.75 in. 0 0 0  0 

127 Holly 
Spgs  

06/11/2006 08:01 
PM 

Tstm Wind 50 kts. 0 0 0  0 

128 Raleigh  06/11/2006 08:10 
PM 

Hail 0.75 in. 0 0 0  0 

129 Fuquay 
Spgs  

06/11/2006 08:15 
PM 

Tstm Wind 50 kts. 0 0 0  0 

130 Garner  06/11/2006 08:20 
PM 

Flash Flood N/A 0 0 0  0 

131 Garner  06/11/2006 08:29 
PM 

Tstm Wind 56 kts. 0 0 0  0 

132 
Countywide  

06/14/2006 09:00 
AM 

Flash Flood N/A 0 0 0  0 

133 
Rolesville  

06/23/2006 03:05 
PM 

Tstm Wind 50 kts. 0 0 0  0 

134 
Morrisville  

06/23/2006 03:25 
PM 

Flash Flood N/A 0 0 0  0 

135 Raleigh  06/23/2006 03:25 
PM 

Tstm Wind 50 kts. 0 0 0  0 

136 
Morrisville  

06/23/2006 03:30 
PM 

Flash Flood N/A 0 0 0  0 

137 
Morrisville  

06/23/2006 03:30 
PM 

Flash Flood N/A 0 0 0  0 

138 Raleigh  06/23/2006 03:45 
PM 

Flash Flood N/A 0 0 0  0 

139 Cary  06/23/2006 04:08 
PM 

Flash Flood N/A 0 0 0  0 

140 Apex  07/19/2006 02:00 Tstm Wind 50 kts. 0 0 0  0 
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

PM 
141 Raleigh  07/27/2006 03:00 

PM 
Tstm Wind 50 kts. 0 0 0  0 

142 Varina  07/27/2006 03:15 
PM 

Hail 1.00 in. 0 0 0  0 

143 Varina  07/27/2006 03:15 
PM 

Tstm Wind 50 kts. 0 0 0  0 

144 
Rolesville  

07/27/2006 12:55 
PM 

Tstm Wind 50 kts. 0 0 0  0 

145 Garner  07/29/2006 04:25 
PM 

Tstm Wind 50 kts. 0 0 0  0 

146 
Morrisville  

08/30/2006 07:30 
PM 

Flash Flood N/A 0 0 0  0 

147 
NCZ041  

09/01/2006 04:00 
AM 

Tropical 
Storm 

N/A 0 0 0  0 

148 Raleigh  11/16/2006 08:50 
AM 

Thunderstor
m Wind 

52 kts. 0 0 0K 0K

149 
NCZ041  

11/22/2006 06:00 
AM 

Strong Wind 38 kts. 0 0 10K 0K

150 
(rdu)raleigh-

durham  

11/22/2006 09:15 
AM 

Heavy Rain N/A 0 0 0K 0K

151 Raleigh  11/22/2006 10:44 
AM 

Heavy Rain N/A 0 0 0K 0K

152 
NCZ007>01
0 - 021>026 
- 038>042 - 

073  

01/18/2007 05:00 
AM 

Winter 
Weather 

N/A 0 0 0K 0K

153 
NCZ038 - 
041 - 073 - 
075 - 083 - 

088  

02/01/2007 08:00 
AM 

Winter 
Storm 

N/A 0 0 0K 0K

154 
NCZ038 - 
041 - 073 - 
075 - 083 - 

088  

02/01/2007 08:00 
AM 

Winter 
Weather 

N/A 0 0 0K 0K

155 Raleigh 
Durham 

Arpt  

03/02/2007 04:54 
AM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

156 Fuquay 
Spgs  

03/02/2007 05:30 
AM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

157 Holly 
Spgs  

04/11/2007 22:48 
PM 

Hail 1.00 in. 0 0 0K 0K

158 Raleigh  04/15/2007 13:20 
PM 

Hail 0.88 in. 0 0 0K 0K

159 Fuquay 
Spgs  

04/15/2007 13:30 
PM 

Hail 1.00 in. 0 0 0K 0K

160 Wake 
Forest  

04/15/2007 13:40 
PM 

Hail 0.88 in. 0 0 0K 0K

161 Garner  04/15/2007 13:47 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

162 Raleigh  04/15/2007 13:55 
PM 

Hail 0.75 in. 0 0 0K 0K
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

163 
NCZ025 - 

041  

04/16/2007 08:54 
AM 

Strong Wind 42 kts. 0 0 0K 5K

164 Purnell  05/29/2007 17:40 
PM 

Hail 0.75 in. 0 0 0K 0K

165 Raleigh  06/09/2007 20:10 
PM 

Hail 0.75 in. 0 0 0K 0K

166 Raleigh  06/09/2007 20:10 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

167 Apex  06/13/2007 11:55 
AM 

Hail 0.75 in. 0 0 0K 0K

168 Fuquay 
Spgs  

06/29/2007 12:25 
PM 

Hail 0.75 in. 0 0 0K 0K

169 Raleigh  06/29/2007 13:20 
PM 

Hail 0.75 in. 0 0 0K 0K

170 Fuquay 
Spgs  

06/29/2007 13:35 
PM 

Thunderstor
m Wind 

54 kts. 0 0 0K 0K

171 
Rolesville  

07/11/2007 16:10 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

172 Holly 
Spgs  

07/11/2007 17:00 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

173 Raleigh  07/17/2007 19:10 
PM 

Hail 0.75 in. 0 0 0K 0K

174 Raleigh  07/17/2007 19:10 
PM 

Hail 0.88 in. 0 0 0K 0K

175 Raleigh  07/17/2007 19:10 
PM 

Hail 1.00 in. 0 0 0K 0K

176 Raleigh  07/17/2007 19:10 
PM 

Hail 1.00 in. 0 0 0K 0K

177 Raleigh  07/17/2007 19:10 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

178 Raleigh  07/17/2007 19:14 
PM 

Hail 1.00 in. 0 0 0K 0K

179 Raleigh  07/17/2007 19:14 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

180 Raleigh  07/17/2007 19:14 
PM 

Thunderstor
m Wind 

51 kts. 0 0 0K 0K

181 Raleigh  07/17/2007 19:15 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

182 Cary  07/17/2007 23:59 
PM 

Flash Flood N/A 0 0 0K 0K

183 Wake 
Forest  

07/27/2007 15:28 
PM 

Hail 0.88 in. 0 0 0K 0K

184 Cary  08/09/2007 19:30 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

185 Raleigh  08/10/2007 17:10 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

186 Cary  08/21/2007 17:35 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

187 Raleigh  08/21/2007 17:40 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

188 Raleigh  08/21/2007 17:40 
PM 

Thunderstor
m Wind 

50 kts. 0 8 0K 0K

189 Garner  08/21/2007 17:55 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~657612�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~657612�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~658856�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~667243�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~671204�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~670982�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~666953�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~666953�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~671022�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~666952�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~666952�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676917�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676916�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676916�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676000�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~675999�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676001�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676002�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676005�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676003�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676006�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676080�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676018�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676920�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676083�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~676083�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~682246�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~683534�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~683459�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~682253�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~678607�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~682255�
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Location Date Time Type Magni
tude 

Deaths 
Inju
ries 

Property 
Damage

s 

Crop 
Damages 

190 Varina  08/21/2007 17:55 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

191 Garner  08/21/2007 18:06 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

192 
NCZ041  

08/22/2007 17:00 
PM 

Heat N/A 0 1 0K 0K

193 Varina  09/14/2007 18:13 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

194 Varina  09/14/2007 18:15 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

195 Varina  09/14/2007 18:15 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

196 Varina  09/14/2007 18:15 
PM 

Thunderstor
m Wind 

50 kts. 0 0 0K 0K

197 Garner  09/14/2007 18:25 
PM 

Tornado F0 0 0 0K 0K

198 
NCZ007 - 
021>025 - 
038>042 - 
073>077 - 
083>086 - 

088  

01/17/2008 02:00 
AM 

Winter 
Weather 

N/A 0 0 0K 0K

199 
NCZ007>01
1 - 021>028 
- 038>043 - 
073>078 - 
083>086 - 

088  

02/10/2008 12:00 
PM 

Strong Wind 43 kts. 0 0 5K 0K

TOTALS   2 9 $ 7.911M $5K
 
The NC Hazard mitigation plan indicates that Wake County experienced 199 severe Thunderstorms/High 
Wind events from July 2003 to February 2006. The plan’s risk assessment gives Wake County a rating of 
225, which 1s the same as the rest of the state. The risk assessment gives Wake County a Torrential rain 
hazard score of 240, the same as all of the piedmont, Coastal plains and Coastal areas. 
Hazard Events and Losses Database for the United States, http://go2.cla.sc.edu/hazard/db_registration. 
 

Hazard Analysis – Thunderstorms 
Likelihood of Occurrence of Thunderstorms 
There is an extensive history of thunderstorms, hail and lightning storms in Wake 
County.  Thus, the likelihood of occurrence can be rated as “highly likely”. 
 
Likely Range of Impact for Thunderstorms 
Thunderstorms may be somewhat localized in relatively small bands or squalls, which 
may result in varying amounts of rainfall and wind being felt at different locations within 
the County. The range of impact is classified as “small”. 
 
Probable Level of Impact for Thunderstorms 
Although occurring frequently, severe thunderstorms typically have only a minor impact 
on the areas affected.  The probable level of impact of severe thunderstorms, hail and 
lightning in Wake County can be categorized as “negligible”. 

 
 
 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~682256�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~682128�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~679069�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~685046�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~684540�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~685049�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~685117�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~684439�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~693193�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~693193�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~693193�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~693193�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~693193�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~693193�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~696770�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~696770�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~696770�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~696770�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~696770�
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~ShowEvent~696770�
http://go2.cla.sc.edu/hazard/db_registration�
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Wake County Hazard Index for Thunderstorms 
The hazard index for severe thunderstorms in Wake County is categorized as 
“moderate” based on a “highly likely” occurrence, “small” range of impact, but “negligible” 
level of impact.  This hazard index of “moderate” indicates that although thunderstorms 
definitely pose a regular threat in Wake County, the impacts are not at the level that 
requires a concentration of local hazard mitigation efforts. 
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8.2 Tornadoes (Wake County Multi-Hazards Map – back pocket) 
Source: NOAA.   

 
Definition 

 
A tornado is a violently rotating column of air in contact with the ground and extending from the 
base of a thunderstorm.xxxviii  A condensation funnel does not need to reach to the ground for a 
tornado to be present; a debris cloud beneath a thunderstorm is all that is needed to confirm the 
presence of a tornado, even in the total absence of a condensation funnel. 
 
It is spawned by a thunderstorm (or sometimes as a result of a hurricane) and produced when 
cool air overrides a layer of warm air, forcing the warm air to rise rapidly.  The damage from a 
tornado is a result of the high wind velocity and wind-blown debris.xxxix  
 
Description 
 
The intensity, path length and width of tornadoes are rated according to a scale developed by T. 
Theodore Fujita and Allen D. Pearson.  The Fujita-Pearson Tornado Scale is presented in Table 
A-24. Tornadoes classified as F0-F1 are considered weak tornadoes; those classified as F2-F3 
are considered strong, while those classified as F4-F5 are considered violent.   

Table A-24. Fujita-Pearson Tornado Scale 
FUJITA TORNADO SCALE 
F-Scale Intensity Wind Speed Type of Damage Done 

F0 Gale Tornado 40–72 mph 
Some damage to chimneys; breaks branches off 
trees; pushes over shallow-rooted trees; 
damages sign boards 

F1 Moderate 
Tornado 73–112 mph 

Peels surface off roofs; mobile homes pushed 
off foundations or overturned; moving autos 
pushed off roads 

F2 Significant 
Tornado 113–157 mph 

Considerable damage.  Roofs torn off frame 
houses; mobile homes demolished; boxcars 
pushed over; large trees snapped or uprooted; 
light object missiles generated 

F3 Severe Tornado 158–206 mph 
Roof and some walls torn off well constructed 
houses; trains overturned; most trees in forests 
uprooted 

F4 Devastating 
Tornado 207–260 mph 

Well-constructed houses leveled; structures with 
weak foundations blown off some distance; cars 
thrown and large missiles generated 

F5 Incredible 
Tornado 261–318 mph 

Strong frame houses lifted off foundations and 
carried considerable distances to disintegrate; 
automobile sized missiles fly through the air in 
excess of 100 meters; trees debarked; steel re-
enforced concrete structures badly damaged 

 
Tornadoes come from the energy released in a thunderstorm.  As powerful as they are, 
tornadoes account for only a tiny fraction of the energy in a thunderstorm.  What makes them 
dangerous is that their energy is concentrated in a small area, perhaps only a hundred yards 
across.  
 
It is generally believed that tornadic wind speeds can be as high as 300 mph in the most violent 
tornadoes.  Wind speeds that high can cause automobiles to become airborne, rip ordinary 
homes to shreds, and turn broken glass and other debris into lethal missiles.  The biggest threat 
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to living creatures (including humans) from tornadoes is from flying debris and from being 
tossed about in the wind.xl  
 
Tornadoes are usually preceded by very heavy rain and, possibly, hail.  If hail falls from a 
thunderstorm, it is an indication that the storm has large amounts of energy and may be severe.  
In general, the larger the hailstones, the more potential for damaging thunderstorm winds and/or 
tornadoes.xli  
 
A key point to remember is this: the size of a tornado is not necessarily an indication of its 
intensity.  Large tornadoes can be weak, and small tornadoes can be violent.  Another 
consideration is the stage in the life cycle of the tornado.  A “small” tornado may have been 
larger, and is at the “shrinking” stage of its life cycle.  Large tornadoes can also be strong and 
small tornadoes can be weak.xlii 
 
Historical Occurrences 
 

Between 1950 and 2006, 1,043 tornadoes were reported in North Carolina which resulted in 96 fatalities, 
2,036 injuries, and $1,089,708,000 million in damage.  Slightly over 40% were reported between 
01/01/1993 and 11/19/2006.  Of these 424, 126 (29.7%) were classified F1, 35 (8.3%) were classified as 
F2, 3 (0.7%), were classified as F3 and 1 (0.2%) was classified as F4.xliii  For the 56 year period, 40.3% 
were classified as F1, 16.5% were classified as F2, 4.4% were classified as F3, and 2.6% were classified as 
F4.  The counties with the most reported tornadoes are Carteret (54), Onslow (38), Robeson (33), Dare 
(32), Wake (29) and Duplin (27) Counties.  

Of all tornadoes reported in North Carolina between 1953 and 1990, 71 percent have been 
classified as weak, 28 percent as strong, and about one percent as violent.  Weak tornadoes 
have caused three percent of North Carolina tornado deaths, similar to the national figure.  
Strong tornadoes were responsible for 49 percent of North Carolina deaths (versus 30 percent 
nationwide), while violent tornadoes caused 48 percent of North Carolina deaths, compared to 
70 percent for the nation.  Based on state tornado statistics, North Carolina ranks 22nd in the 
United States for total number of tornadoes and 18th in tornado deaths for the period 1953-
1995.xliv  
 
Although tornadoes have been reported in North Carolina throughout the year, most of them 
have occurred in the spring, with 13 percent in March, 11 percent in April, 22 percent in May 
and 14 percent in June.  The most severe tornadoes have also taken place during the spring, 
with more than half of all F2 or strongest storms occurring in that time period.  Figure A-22 
shows the historical tornado locations for North Carolina according to their recorded maximum 
intensity. 
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Figure A-22.  Historical Tornado Locations in North Carolina, 1950 – 2006 

 
 

The frequency of occurrence per square mile by climate division is provided in Table A-25 
below.  
 

Table A-25. Tornado Density by Climate Division 
 

TORNADO DENSITY BY CLIMATE DIVISION 
Climate Division Value (*1,000) Climate Division Value (*1,000) 

1 5.70 5 14.51 
2 5.42 6 15.26 
3 7.87 7 14.66 
4 11.32 8 14.56 

 
Tornado Hazard Scores 
 
Figure A-23 represents the relative location of Tornado hazard vulnerability across the state of 
North Carolina.  The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all of the other individual hazard maps.) 
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Figure A-23. Tornado Hazard Scores by County 
 

 
 
Historic Impact of Tornadoes in Wake County 
North Carolina ranks 22nd out of the 50 states for frequency of tornadoes, 18th for number 
of tornado related deaths, 17th for injuries and 21st for cost of damages.  Although 
tornadoes in North Carolina are typically less severe than in other parts of the country, the 
North Carolina Division of Emergency Management has rated Wake County as a “high” risk 
for tornadoes (Local Hazard Mitigation Planning Manual, p. 86). 
 
Twenty-nine tornadoes hit Wake County between 1950 and 2006. (Table A-26)   Thirteen 
were magnitude F0, 9 were F1, 6 were F2 and 1 was F4. These tornadoes caused 3 
fatalities, 145 injuries and $254,684,000 in damages. The NCDC descriptions of tornado 
events, as available, are included in Table AA1-7 in the Codicil to Appendix A.  One of the 
largest single tornado events in Wake County history occurred around midnight on 
November 28, 1988.  This tornado caused $250 million in property damages. 

 

Table A-26: Tornado Data for Wake County – 1950 - 2006 
      

Location Date Time Magnitude Deaths Injuries Property 
Damages 

Wake County 5/12/1950 5:00 PM F0 0 0 0 
Wake County 5/12/1950 5:00 PM F1 0 0 0 
Wake County 4/5/1952 12:45 AM F2 0 0 25K 
Wake County 3/18/1956 2:30 PM F2 0 0 3K 
Wake County 3/18/1956 2:30 AM F1 0 1 25K 
Wake County 11/2/1966 9:35 AM F2 0 9 250K 
Wake County 5/14/1967 4:30 PM F0 0 0 0 
Wake County 7/11/1967 1:25 PM F1 0 0 25K 
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Wake County 5/28/1973 3:00 PM F1 0 0 25K 
Wake County 5/29/1973 2:00 PM F0 0 0 25K 
Wake County 12/31/1975 4:00 PM F1 0 0 3K 
Wake County 5/7/1977 2:50 AM F0 0 0 3K 
Wake County 2/11/1981 3:05 PM F2 0 2 250K 
Wake County 6/13/1982 2:10 AM F1 1 0 25K 
Wake County 6/16/1982 12:25 PM F2 0 0 250K 
Wake County 3/14/1986 3:55 PM F1 0 0 25K 
Wake County 3/26/1986 7:55 PM F0 0 0 0 
Wake County 11/28/1988 12:00 AM F4 2 105 250M 
Wake County 10/23/1990 2:18 AM F1 0 0 0 

Raleigh 3/27/1993 4:05 PM F0 0 0 0 
Wendell 4/15/1996 5:08 PM F0 0 0 10K 
Wendell 4/15/1996 5:25 PM F1 0 26 3.0M 

Cary 7/12/1996 1:25 PM F0 0 0 50K 
Holly Springs 3/20/1998 6:15 PM F0 0 0 0 

Garner 3/20/1998 6:40 PM F2 0 2 650K 
Raleigh 3/20/1998 6:45 PM F0 0 0 15K 

Cary 6/1/2001 1:00 PM F0 0 0 0 
Apex 9/27/2004 6:30 PM F0 0 0 0 

Garner 9/14/2007 6:25 PM F0 0 0 0 
Totals 3 145 $254.7M 

Source:  National Climatic Data Center, http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms and SHELDUS (Spatial 
Hazard Events and Losses Database for the United States, http://go2.cla.sc.edu/hazard/db_registration. 
Hazard Analysis – Tornadoes 

 
Likelihood of Occurrence of Tornadoes 
The National Climatic Data Center indicates that there have been 27 tornadoes in Wake County 
since 1950. Most of the Wake County tornadoes have been fairly weak events (F0 and F1 on 
the Fujita-Pearson Tornado Scale); however, there have been six F2 tornadoes since 1950. The 
most destructive tornado in Wake County history occurred when Raleigh experienced a severe 
F4 tornado in late November 1988. Thus, the likelihood of a tornado in the Wake County area is 
rated “likely”. 
 
Likely Range of Impact for Tornadoes 
Tornadoes in Wake County typically have a very localized effect over a “small” area.   
 
Probable Level of Impact for Tornadoes 
Although tornadoes occur on a fairly regular basis in Wake County, there has been only one 
level F4 tornado in the last fifty years. Forty-one percent of tornadoes have been F0 level, 
33.3% F1, 22.2% F2 and 3.7% F4.  The probable level of impact of tornadoes in Wake County 
can be categorized as “negligible”. 
 
Wake County Hazard Index for Tornadoes 
The hazard index for tornadoes in Wake County is categorized as “low” based on a “likely” 
occurrence; “small” range of impact, and “negligible” level of impact.  This hazard index of “low” 
indicates that although tornadoes pose a threat, tornado impacts can be expected to be minor 
on the population and property as a whole.  Thus, local hazard mitigation efforts should not 
concentrate on this natural hazard.  

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�
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9. Tsunamis  
 

History of Tsunamis in Wake County 
Since there is no recorded history of tsunamis impacting North Carolina, this natural 
hazard was not analyzed for potential impact on Wake County and therefore not 
included the composite hazard index. 
 
 10. Volcanoes History of 

Volcanic Eruptions in Wake 
County 
There is no recorded information 
about the occurrence of volcanic 
eruptions in Wake County, thus, 
volcanoes are not included in the 
hazard index for Wake County. 

 
Hazard Analysis - Volcanic 
Eruptions 
There are no known instances of 
volcanic eruptions in Wake 

County, thus volcanoes are not included in the natural hazard index analysis. 
  
 
  
 
. 
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11. Wildfires (Wake County Multi-
Hazards Map - back pocket) 

 
Wildfires occur in North Carolina 
during the dry spring and summer 
months.  The potential for wildfires 
depends upon recent climate 
conditions, surface fuel 
characteristics, and fire behavior. 
Wildfires can destroy precious 
natural resources and forestry 
essential to the survival of wildlife.  
There are four types of wildfires as 
described in Table A-27.  
Lake Benson Park Trail, February 1997 

Source: Town of Garner 
 

Table A-27: Types of Wildfires 
 

Type Description Control 
Ground Burns in natural litter, duff (decayed 

organic matter), roots, or high organic 
soils. 

Once started, difficult to control.  
Fire may rekindle. 

Surface Burns in grasses, low shrubs, and lower 
branches of trees. 

May move rapidly. Ease of control 
depends upon fuel involved. 

Crown Burns in tops of trees. Difficult to control; wind plays 
important role. 

Spotting Produced by crown fires; wind/topography 
conditions.  Large burning embers thrown 
ahead of main fire. 

Makes fire very difficult to control. 

Source: National Weather Service, www.seawfo.noaa.gov/fire/olm/firetype.htm 
 

Definition  
 
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. Hot, dry summers and dry vegetation increase susceptibility to fire 
in the fall—a particularly dangerous time of year for wildfire. 
 
Description  
 
Southern forest landscapes have had a long history of wildfire. Wildfires have taken place as a 
natural process for many thousands of years, playing an important role in the ecological integrity 
of our natural environment. Human settlement has significantly influenced changes in the spatial 
and temporal pattern of wildfire occurrence, as well as the risks associated with them for human 
life and property. The fire regimes of the Southeast can be categorized into five time periods, as 
described in Table A28xlv. 
 

 
 
 
 
 
 
 

http://www.seawfo.noaa.gov/fire/olm/firetype.htm�
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Table A-28. Southeast Fire Regime Time Periods 

 
SOUTHEAST FIRE REGIME TIME PERIODS 
Time Period Fire Description 

14,000 to 500 years ago 
American Indians used fire for swidden agriculture, better 
hunting visibility, reduction of wildfire fuel, and 
maintenance of trails. 

500 to 100 years ago 
European settlers used fire to maintain large amounts of 
permanent agricultural fields at a much greater scale 
than previously done. 

Late 1800s to early 1900s Forests were extensively logged, creating conditions that 
exacerbate the common occurrence of wildfires. 

1900 to 1950s Response to wildfires was widespread fire suppression.  

1950 to Present  Active management; the natural role of fire is 
incorporated through prescribed burning.  

 
Natural wildfires still take place on a regular basis in the Southeast. They can be caused by 
human carelessness, arson, or from lightning strikes that occur on the ridge tops of the 
Appalachian Mountains. Other natural disturbances (such as tornadoes and hurricanes) can 
influence the structure and fuel distribution of forests, leading to a change in wildfire intensity 
and risk. The occurrence and frequency of wildfires also depends greatly upon the type of 
forests, of which there are several in North Carolina, ranging from longleaf pine forest along the 
coast to oak-hickory forests in the mountainsxlvi. 
 
The current scale of wildfire risk conditions is measured with the Keetch-Byram Drought Index 
(KBDI). The KBDI estimates the potential risk for wildfire conditions based on daily 
temperatures, daily precipitation, and annual precipitation levels on an index of 0 (no drought) to 
800 (extreme drought).xlvii The daily KBDI for the state of North Carolina can be found on the 
North Carolina Forest Service Division of Forest Resource Web sitexlviii. 
 
Historical Occurrences 
 
Fayetteville experienced a devastating fire on May 29, 1831. The fire was considered to be 
more destructive than the Great Fire of Chicago in 1871. Fayetteville lost 600 homes, 125 
businesses, several churches, and the North Carolina State Housexlix. In recent years, North 
Carolina has experienced two significant wildfires. On June 3, 1998, lightning sparked a forest 
fire just east of Shaw Highway (north of Highway 210 in Pender County) that burned 695 acres 
on the western edge of Holly Shelter Game Land. The event lasted 45 hours. A wildfire was 
started in the Linville Gorge area on October 28, 2000, and eventually burned hundreds of acres 
in McDowell County. Extremely dry conditions had persisted across the area; rain had not been 
measured for 50 days. The event lasted 60 hours. Table A-29 describes six wildfire events that 
occurred in North Carolina between 1950 and 2003, as listed on the National Climatic Data 
Center Web site.  
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Table A-29 Detailed Wildfire History 
 

NORTH CAROLINA WILDFIRE EVENTS 

# Event Duration Location (County) Severity Extent of 
Damages 

1 Wild/Forest 
Fire 

  
06/03/1998–  
  06/05/1998 

Pender (12 miles NE 
of Rocky Point) 

Fatalities: 0 
Injuries: 0 

Property: $0  
Crops: $0 

2 Wild/Forest 
Fire 

  
10/28/2000–  
  10/31/2000 

McDowell (4 miles N 
of Ashford) 

Fatalities: 0 
Injuries: 0 

Property: $0  
Crops: $0 

3 Wild/Forest 
Fire 

  
11/01/2000–  
  11/02/2000 

McDowell (4 miles N 
of Ashford) 

Fatalities: 0 
Injuries: 0 

Property: $0  
Crops: $0 

4 Wild/Forest 
Fire 

  
11/01/2000–  
  11/02/2000 

Yancey (8 Miles SW 
of Burnsville, Celo) 

Fatalities: 0 
Injuries: 0 

Property: $0  
Crops: $0 

5 Wild/Forest 
Fire 

  
11/01/2000–  
  11/02/2000 

Mitchell (5 miles SE 
of Spruce Pine) 

Fatalities: 0 
Injuries: 0 

Property: $0  
Crops: $0 

6 Wild/Forest 
Fire 

  
11/01/2000–  
  11/02/2000 

Haywood (Waterville) Fatalities: 0 
Injuries: 0 

Property: $0  
Crops: $0 

A historical record of the number of wildfires and acreage burned in North Carolina from 1928 to 
2005 can be found at the North Carolina Forest Service Division of Forest Resources Web site.l 
Also available on the Web site is a listing of the causes of wildfire in North Carolina from 1970 to 
2005, as shown in Table A-30.li 

 
Table A-30. Causes of Wildfire in North Carolina (1970–2005) 

 
Year Fires Acres Lightning Camping Smoking Debris 

Burning Incendiary Mach. 
Use 

Rail-
Road Children Misc. 

1970 5,291 72,747 64 45 722 1,752 1,084 191 454 265 714 
1971 4,015 79,864 26 40 528 1,208 784 105 410 241 673 
1972 2,524 37,715 16 22 261 886 601 81 193 189 275 
1973 3,649 29,658 17 55 540 1,218 743 156 154 227 539 
1974 3,407 33,836 8 35 433 1,198 749 111 220 244 409 
1975 2,710 16,321 24 38 332 852 591 88 139 253 393 
1976 6,355 69,805 26 60 736 2,007 1,705 233 342 447 799 
1977 5,836 38,295 129 48 627 2,141 1,177 208 409 385 712 
1978 4,865 36,137 29 50 604 1,735 1,093 175 326 329 524 
1979 3,563 30,767 12 41 403 1,433 809 127 244 237 257 
1980 4,420 62,785 107 52 492 1,513 1,072 225 301 281 377 
1981 8,746 108,253 58 122 996 3,023 2,231 352 444 572 948 
1982 3,734 74,269 23 40 349 1,557 817 163 179 228 378 
1983 2,900 12,579 99 24 276 1,001 648 270 128 195 259 
1984 3,569 19,771 30 53 317 1,453 829 216 95 236 340 
1985 7,318 99,473 92 80 832 2,861 1,674 345 172 487 775 
1986 5,580 113,479 188 66 652 1,794 1,366 318 92 458 646 
1987 3,908 17,834 89 55 374 1,517 880 239 62 266 426 
1988 4,581 23,795 151 48 496 1,636 1159 216 74 313 488 
1989 2,660 14,440 32 32 260 1,008 664 134 47 188 295 
1990 4,037 26,193 129 41 354 1,352 1,199 251 36 291 384 
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Year Fires Acres Lightning Camping Smoking Debris 
Burning Incendiary Mach. 

Use 
Rail-
Road Children Misc. 

1991 5,051 24,336 49 60 483 1,945 1,178 282 51 394 609 
1992 5,721 23,952 54 52 622 2,322 1,237 340 57 444 593 
1993 4,793 25,334 204 59 397 1,690 1,086 303 56 430 568 
1994 5,809 19,359 99 73 474 2,472 1,188 302 61 525 615 
1995 5,296 21,253 48 58 457 2,165 1,134 277 49 559 549 
1996 4,272 15,963 49 35 300 1,838 807 222 81 428 512 
1997 4,539 16,274 127 50 273 1,890 929 226 86 477 481 
1998 4,317 15,699 80 40 297 1,755 944 258 63 387 493 
1999 6,244 28,298 110 75 439 2,629 1,195 325 107 598 776 
2000 4,949 25,146 57 60 358 2,049 955 282 119 443 626 
2001 8,129 28,733 82 110 708 3,226 1593 524 121 749 1,015 
2002 5,618 28,216 261 73 370 2,250 975 360 65 501 764 
2003 1,994 5,841.4 10 21 121 864 355 140 15 154 314 
2004 4,364 14,722.8 29 49 255 2,046 693 295 36 335 626 
2005 4,057 15,235.8 49  47 278 1,697 764 325  45  311  541 
2006 5,096 21,924.0 97 52 333 2,111 943 430 49 393 690 
2007  7,260 38,065.1 215 105 503 2,461 1,476 614 98 614 1,174 

Source:  North Carolina Forest Service Division of Forest Resources 
 
Wildfire Hazard Scores 
 
Figure A-24 represents the relative location of Wildfire hazard vulnerability across the state of 
North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all other individual hazard maps.) 
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Figure A-24. Wildfire Hazard Scores by County 
 

 
 
Historic Impact of Wildfires in Wake County 
From 1980 to 2001, 636 wildfires were reported in Wake County (Table A-26).  These 
fires burned 3,650 acres of land. The primary causes of these fires were debris burning, 
children and smoking.  Only eleven fires were caused by a natural hazard - lightning.  
The North Carolina Division of Emergency Management has rated Wake County as a 
“moderate” risk for wildfires (Local Hazard Mitigation Planning Manual, p. 86). 
 
The number of fires and acres burned per year varied widely over the reporting period.  
However, the potential for significant property damage is greatest for those structures in 
close proximity to woodlands as wind direction and velocity changes can quickly imperial 
properties close to wildfire fuels. 
 

Hazard Analysis – Wildfires 
 
Likelihood of Occurrence of Wildfires in Wake County 
Between 1980 and 2001, there were 636 wildfires in Wake County – an average of 29 
per year.  The likelihood of occurrence of a wildfire can be classified as “highly likely”.  
Potential wildfire areas (areas greater than 50 acres in size and with forest cover) are 
shown on Map A-1 Multi-Hazards. 
 
Likely Range of Impact for Wildfires in Wake County 
When wildfires do occur they typically impact a relatively small area of land.  Since 1980, 
wildfires have burned on average 166 acres per year.  The range of impact can be 
classified as “small”.   
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Probable Level of Impact for Wildfires in Wake County 
Wildfires have a very limited impact on the community so the level of impact of wildfires 
can be classified as “negligible” for Wake County. 
 
Wake County Hazard Index for Wildfires 
The hazard index for wildfires in Wake County is categorized as “moderate” based on a 
“highly likely” occurrence, but “small” range of impact, and “negligible” level of impact.  
This hazard index of “moderate” indicates that the threat of wildfires does not warrant 
significant additional hazard mitigation activities at the local level beyond those already 
in place within the State. 
 

Table A-31: Forest Fire Data for Wake County – 1980 - 2001 
 

Year Fires Acres 
Burned 

Causes 

Light-
ning 

Camp-
ing 

Smok-
ing 

Debris 
Burns 

Incend-
iary 

Mach-
ine Use 

Rail-
road 

Child-
ren 

M
i
s
c
e
ll
a
n
e
o
u
s 

1980 49 208 1 1 5 4 9 0 18 5 6 
1981 79 514 0 0 15 14 13 1 21 10 5 
1982 32 474 0 0 1 7 8 0 9 6 1 
1983 14 112 0 0 2 2 2 0 3 2 3 
1984 6 13 0 0 2 1 0 0 2 1 0 
1985 49 285 0 2 7 15 6 2 7 4 6 
1986 43 276 2 0 8 10 7 4 2 5 5 
1987 14 77 0 0 2 3 3 0 0 5 1 
1988 21 100 2 0 3 5 1 0 1 7 2 
1989 11 23 0 0 2 2 0 0 4 0 3 
1990 15 46 1 1 3 4 0 0 1 3 2 
1991 28 138 0 1 6 10 2 1 0 6 2 
1992 29 133 0 2 9 7 1 0 1 9 0 
1993 32 314 4 2 3 9 7 0 0 5 2 
1994 36 175 0 3 3 14 3 0 1 10 2 
1995 23 64 1 0 4 8 0 0 1 8 1 
1996 12 65 0 1 2 4 1 0 0 4 0 
1997 27 131 0 4 4 8 2 1 0 6 2 
1998 24 137 0 0 4 5 1 0 5 3 1 
1999 37 207 0 3 2 14 3 2 1 8 4 
2000 16 45 0 0 0 9 2 0 0 2 3 
2001 39 113 0 2 6 15 4 0 0 4 8 

Totals 636 3,65
0 

11 22 93 170 75 11 77 118 59

 Source: NC Division of Forest Resources. 
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 Source: US Army Corps of Engineers. 
 
Nor’easters, named for the strong northeasterly winds that blow in advance of the storm, are 
also referred to as extratropical cyclones, mid-latitude storms, or Great Lake storms. Mid-
latitude cyclones are characterized by having a low-pressure system with associated warm, 
cold, and occluded fronts. Nor’easters represent a type of mid-latitude cyclone that occurs off 
the East Coast of the United States. They can occur at any time of the year, but the ones that 
occur during the fall and winter months are usually the most active because of the temperature 
differences of converging air masses: the cold air is colder, and the warm air drawn up from the 
south and from the ocean is still quite warm. Nor’easters usually develop between 30 and 35 
Degrees north latitude, because that is where the Gulf Stream comes closest to the continent.  
 
Description 
 
The presence of the Gulf Stream off the eastern seaboard during the winter season acts to 
dramatically enhance surface horizontal temperature gradients within the coastal zone. This is 
particularly true off the North Carolina coastline where, on average, the Gulf Stream is closest to 
land north of 32 Degrees latitude (Cione et al., 1996lii). 
 
It is the temperature structure of the continental air mass and the position of the temperature 
gradient along the Gulf Stream that drives this cyclonic development (Cione et al., 1996liii). As a 
low-pressure system deepens, winds and waves can increase uninhibitedly and cause serious 
damage to coastal areas as the storm generally moves to the northeast. Davis and Dolan 
(1993) have proposed an intensity scale (shown in Table A-32) that is based upon levels of 
coastal degradation.   

 

12. Winter Storms and Freezes 
 
12.1 Nor’easters 
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Table A-32. Dolan-Davis Nor’easter Intensity Scale 
(Davis and Dolan, 1993liv) 

 

 
Historical Occurrences 
 
A number of notable nor'easters have impacted North Carolina in recent decades, including the 
Ash Wednesday Storm of March 1962, but those events were typically only of local concern. 
One exception to this was the nor'easter that occurred in late October and early November 
1990, which loosened a dredge barge that struck and destroyed approximately five roadway 
segments of the Bonner Bridge in Dare County. Another nor’easter struck the Outer Banks on 
Oct. 31, 1991, causing substantial beach erosion.  

Source: Local Hazard Mitigation Planning Manual, NC Division of Emergency 
Management, 1998. 
 

Historic Impact of Nor’easters in Wake  
Nor’easters have certainly affected Wake County however; the National Climatic Data Center 
does not list a history of those events.  The North Carolina Division of Emergency Management 
has rated Wake County as a “low” risk for nor’easters (Local Hazard Mitigation Planning 
Manual, p. 86). 

 
Nor’easter Hazard Scores 
 
Figure A-25 represents the relative location of Nor’easter hazard vulnerability across the state of 
North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all other individual hazard maps.) 

DOLAN-DAVIS NOR’EASTER INTENSITY SCALE 
Storm Class Beach 

Erosion 
Dune 

Erosion 
Over wash Property Damage 

1 (Weak) Minor 
changes 

None No No 

2 (Moderate) Modest; 
mostly to 
lower beach 

Minor No Modest 

3 (Significant) Erosion 
extends 
across beach 

Can be 
significant 

No Loss of many 
structures at local 
level 

4 (Severe) Severe beach 
erosion and 
recession 

Severe dune 
erosion or 
destruction 

On low 
beaches 

Loss of structures at 
community level 

5 (Extreme) Extreme 
beach erosion 

Dunes 
destroyed 
over 
extensive 
areas 

Massive in 
sheets and 
channels 

Extensive at 
regional level; 
millions of dollars 
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Figure A-25. Nor’easter (Northeaster) Hazard Scores by County 
 

 
 

 
12.2 Winter Storms 
Severe winter storms are extra-tropical cyclones fueled by strong temperature gradients and an 
active upper-level jet stream. These storms produce an array of hazardous weather conditions, 
including freezing rain, ice storms, snowstorms, blizzards, and wind chill. 
 
Description 
 
The winter storms that typically impact North Carolina generally form in the Gulf of Mexico or off 
the southeast Atlantic Coast. The entire state has a likelihood of experiencing severe winter 
weather. The threat varies by location and by type of storm. Coastal areas typically face their 
greatest weather threat from nor’easters and other severe winter coastal storms. These storms 
can contain strong waves and result in extensive beach erosion and flooding. Freezing rain and 
ice storms typically occur once every several years at coastal locations and severe snowstorms 
have been recorded occasionally in coastal areas. 
 
Historical Occurrences 
 
In recent years, presidential disasters have been declared in North Carolina for severe winter 
weather in Jan./Feb.1996, Jan. 2000, Dec. 2002, and March 2003. Since Feb.1993, 16 deaths 
and 192 injuries have been attributed to snow and ice events that have occurred in the state. 
Total property damage for those events is estimated at $336.616 millionlv. Table A-33 lists 
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severe winter storms that were declared disasters and the counties designated as eligible to 
receive public assistance from FEMA.  

Table A-33. Detailed Severe Winter Weather History affecting Wake County  
 
NORTH CAROLINA SEVERE WINTER STORM EVENTS 

# Event Duration Location 

S
e
v
e
r
i
t
y

FEMA Assistance 
Available 

1 Blizzard 01/05/1996
– 

01/06/1996 

   

2 Blizzard 01/24/2000
– 

01/25/2000 

Alamance, Anson, Cabarrus, Caswell, 
Chatham, Davidson, Durham, Edgecombe, 
Franklin, Granville, Guilford, Halifax, Harnett, 
Hoke, Johnston, Lee, Mecklenburg, 
Montgomery, Moore, Nash, Northampton, 
Orange, Person, Randolph, Richmond, 
Rockingham, Scotland, Stanly, Union, Vance, 
Wake, Warren, Wilson  (See Figure 2–17.) 

 Public Assistance 
for listed counties. 
All counties in the 
state eligible for 
HMGP Assistance. 

3 Ice Storm 12/04/2002 Alamance, Alexander, Anson, Burke, 
Cabarrus, Catawba, Chatham, Cleveland, 
Davidson, Durham, Franklin, Gaston, 
Granville, Guilford, Halifax, Harnett, Iredell, 
Lee, Lincoln, McDowell, Mecklenburg, 
Montgomery, Moore, Nash, Orange, Person, 
Randolph, Richmond, Rowan, Rutherford, 
Stanly, Union, Vance, Wake  (See Figure 2–
18.) 

 Public Assistance 

Alamance, Alexander, Anson, Burke, 
Cabarrus, Caldwell, Catawba, Chatham, 
Cleveland, Davidson, Durham, Edgecombe, 
Forsyth, Franklin, Gaston, Granville, Guilford, 
Halifax, Harnett, Iredell, Lee, Lincoln, 
McDowell, Mecklenburg, Montgomery, Moore, 
Nash, Orange, Person, Randolph, Rowan, 
Rutherford, Stanly, Union, Vance, Wake 

 HMGP  

 
 
Figure A-26 displays a map of declared disaster counties impacted by a blizzard that occurred 
in Jan. 2000. Likewise, Figure A-27 shows a map of declared disaster counties impacted by an 
ice storm that occurred in Dec. 2002. 
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Figure A-26. Severe Winter Weather Event #2: 
Map of Declared Disaster Countieslvi 

 
 

Figure A-27. Severe Winter Weather Event #3:   
Map of Declared Disaster Countieslvii 

 
Severe Winter Weather Hazard Scores 
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Figure A-28 represents the relative location of Severe Winter Weather hazard vulnerability 
across the state of North Carolina. The vulnerability score for each county represents the scope, 
frequency, intensity, and destructive potential of this hazard and is an indication of future 
probability based on its relative score to other counties in the state. (The use of cooler colors—
such as blues, purples, or greens—on the various hazard score maps presented in this section 
represents lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—
represent higher hazard vulnerability scores. This color scheme applies to this map and for 
comparisons to all other individual hazard maps.) 
 

Figure A-28. Severe Winter Weather Hazard Scores by County 
 

 
 

Severe Winter Weather–Freezing Rain 
 
Definition 
 
Freezing rain or freezing drizzle is rain or drizzle occurring when surface temperatures are 
below freezing. The moisture falls in liquid form but freezes upon impact, resulting in a coating 
of ice or glaze on all exposed surfaceslviii.  
 
Freezing rain is caused when there is a warm mass of air in the middle altitudes between the 
ground and the cloud deck, followed by a mass of freezing air near the surface. When the 
precipitation falls from the cloud, it will generally be snow. As it encounters the warm air, it will 
melt into the usual rain. But, right before it reaches the ground it enters the below-freezing air 
and quickly turns to ice. On impact, it usually freezeslix.  
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Figure A-29 helps illustrate how freezing rain occurs. The red line represents a temperature 
profile through a portion of the atmosphere. In this example, the snowflakes completely melt and 
fall through a shallow freezing layer, not allowing them to refreeze into sleet before reaching the 
ground. As a result, when the liquid droplets encounter exposed objects the droplets freeze 
upon contactlx. 
 

Figure A-29. Freezing Rain Sounding 
 

 
 
Severe Winter Weather Hazard Scores by County 
 
Description 
 
The geographical orientation of the mountains and Piedmont contribute to a regular occurrence 
of freezing precipitation events (i.e., ice pellets and freezing rain) in the Piedmont. Such ice 
events (up to and including ice storms) are often the result of cold air damming (CAD). 
According to Hartfield et al. (1996), CAD is a shallow, surface-based layer of relatively cold, 
stably-stratified air which is entrenched against the eastern slopes of the Appalachian 
Mountains. With warmer air located above, falling precipitation (in the form of snow) melts and 
then becomes either super-cooled (i.e., liquid below the melting point of water) or re-freezes. In 
the former case, super-cooled droplets can freeze on impact (freezing rain). In the latter case, 
the re-frozen water particles are ice pellets (or sleet). 
 
Historical Occurrences 
 
See Table A-34 for a list of historical occurrences. No freezing-rain events have been recorded 
by NCDC after 2002. 
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Table A-34. History of Freezing Rain Events in North Carolina 
 
NORTH CAROLINA FREEZING RAIN EVENTS 

# Event Duration Location Severity Extent of Damages 
1 Freezing Rain    12/09/1995 Mountains, Foothills  $20,000 
2 Freezing Rain    02/01/1996 Southern Mountains   
3 Freezing Rain    01/15/1998 Western Mountains   
4 Freezing Rain    02/06/1998 Western Mountains   
5 Snow/sleet    02/16/1998 Western Mountains   
6 Ice Pellets    03/02/1998 Southern Coastal   
7 Snow/sleet    11/08/1998 Northwestern Mountains   

8 Freezing 
Rain/sleet    12/23/1998 Mountains, Foothills   

9 Snow And Sleet    01/31/1999 Mountains   
10 Freezing Rain    02/01/1999 Mountains, Foothills   
11 Snow And Sleet    03/09/1999 Mountains   

12 Freezing 
Rain/sleet    01/16/2000 Mountains   

13 Freezing Rain    01/22/2000 Southern Piedmont   
14 Freezing Rain    01/29/2000 Mountains, Foothills   
15 Freezing Rain    12/10/2000 Northern Piedmont Injuries: 2  
16 Freezing Rain    12/13/2000 Mountains   
17 Freezing Rain    12/16/2000 Mountains   
18 Black Ice    02/05/2001 Northern Piedmont   
19 Snow/sleet    02/22/2001 Mountains   
20 Black Ice    01/20/2002 Northern Piedmont   

21 Freezing Rain 
   
01/21/2002–  
   01/22/2002 

Mountains   

22 Freezing Rain    12/04/2002 Statewide   
 
Severe Winter Weather–Freezing Rain Hazard Scores 
 
Figure A-30 represents the relative location of Severe Winter Weather–Freezing Rain hazard 
vulnerability across the state of North Carolina. The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all other individual hazard maps.) 
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Figure A-30. Severe Winter Weather–Freezing Rain Hazard Scores by County 

 
 
Severe Winter Weather–Snowstorms  
 
Definition 
 
Snow is frozen precipitation in the form of a six-sided ice crystal. Snowstorms include any storm 
with heavy snow.  
 
Snow requires temperatures to be below freezing in all or most of the atmosphere from the 
surface up to cloud level. Snow can fall when surface temperatures are above freezing and form 
a relatively shallow layer on the ground. In situations like this, the snow will not have enough 
time to melt before reaching the ground; it will be quite wet and contain large flakes, the result of 
wet snowflakes sticking to one another. Generally, 10 inches of snow will melt into one inch of 
water. Sometimes the snow-liquid ratio may be much higher—on the order of 20:1 or 30:1. This 
commonly happens when snow falls into a very cold air mass, with temperatures of 20 degrees 
F or less at ground-levellxi.  
 
Description 
 
The mountains of North Carolina usually receive several snowfalls of 4 to 6 inches in a typical 
winter weather season. At least one severe winter storm occurred at some location in the 
mountains each year between 1984 and1993. The western area of the state is more likely to 
experience greater and more frequent snowfalls and blizzards than other locations in the state. 
Figure A-31 shows average seasonal snowfall in North Carolina.   
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Figure A-31. Average Seasonal Snowfall in North Carolina 
 

 

 
Source:  National Weather Service, Raleigh, NClxii 

 
FEMA commissioned the National Climatic Data Center (NCDC) in 1997 to compile extreme 
snowfall statistics for the contiguous United States. Single-day observed maximum total 
snowfall amounts (in inches) were compiled for selected stations (many for the period 1948–
1996). The average single-day extreme snowfall for each climate division, based on available 
county data, is shown in Table A-35.  
 

Table A-35. Average Single-Day Snowfall by Climate Division 
 
AVERAGE ONE-DAY EXTREME SNOWFALL BY CLIMATE DIVISION 
Climate Division Average Climate Division Average 

1 14.39 5 11.62 
2 15.06 6 10.69 
3 11.62 7 12.38 
4 11.56 8 12.24 

 
Figure A-32 shows the annual probability of the occurrence of heavy snowfall. 
 



2010 Wake County Hazard Mitigation Plan  
Appendix A – Hazard Identification and Analysis A-87 

Figure A-32. Average Probability of Heavy Snowfall in North Carolina 
 

 
Historical Occurrences 
 
Between Feb.25, 1993, and March 25, 2006, North Carolina reported 12 snowstorm events that 
had a statewide effect or otherwise affected Wake County lxiii. Table A-36 lists these events in 
chronological order. Selected detailed information about several of these events follows the 
table.  
 

Table A-36. Detailed Severe Winter Weather-Snowstorms History 
 

Event Duration Location Severity Extent of 
Damages 

     
Winter Storm   03/12/1993 Statewide Fatalities: 2  

Injuries: 10 
$50,000,00
0 

Winter Storm   02/17/1998 Coast Fatalities: 4 $25,000  
Winter Storm   

01/22/2000–    
  01/26/2000 

Statewide   $800,000,0
00 

Winter Storm   
01/02/2002–   
  01/03/2002 

Coast, Piedmont Injuries: 2   

Winter Weather/ mix   01/09/2004 Statewide     
Heavy Snow/ Winter 
Storm 

  
01/25/2004–  
  01/27/2004 

Statewide     

Heavy Snow/ Wintry 
mix 

  02/12/2004 Statewide     

Heavy Snow/ Wintry 
mix 

  
02/15/2004–    
  02/17/2004 

Statewide     

Heavy Snow/ Wintry 
mix 

  
02/26/2004–    
  02/27/2004 

Statewide   $3,100,000 
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Event Duration Location Severity Extent of 
Damages 

Winter Storm/ Wintry 
mix 

  
12/19/2004–    
  12/20/2004 

Statewide     

     
Winter Storm/ Wintry 
mix 

  12/26/2004 Coastal Plain   $30,000 

     
Winter Weather/ mix   

01/19/2005–   
  01/21/2005 

NE Coastal Plain     

 
Severe Winter Weather–Snowstorms Hazard Scores 
 
Figure A-33 represents the relative location of Severe Winter Weather–Snowstorms hazard 
vulnerability across the state of North Carolina. The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all other individual hazard maps.) 
 

Figure A-33. Severe Winter Weather–Snowstorm Hazard Scores by County 
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Severe Winter Weather–Blizzard  
 
Definition 
 
A blizzard is a snowstorm characterized by low temperatures (usually below 20 degrees F) and 
accompanied by winds 35 mph or greater. In addition, to qualify as a blizzard, there must also 
be sufficient falling and/or blowing snow in the air that frequently reduces visibility to one-quarter 
mile or less for a duration of at least three hours.lxiv 
 
Description 
 
A severe blizzard is considered to have temperatures near or below 10 degrees F, winds 
exceeding 45 mph, and visibility reduced by snow to near zero. Blizzard conditions often 
develop on the northwest side of an intense storm system. The difference between the lower 
pressure in the storm and the higher pressure to the west creates a tight pressure gradient, 
which in turn results in very strong winds. These winds combine with snow and blowing snow to 
produce extreme conditions. Storm systems powerful enough to cause blizzards usually form 
when the jet stream dips far to the south, allowing cold air from the north to clash with warm air 
from the south. With the colder and drier polar air comes an atmospheric temperature cold 
enough for the development of snow, sleet, or freezing rain.lxv 
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Historical Occurrences 
 
Overall, few winter storms in North Carolina result in blizzard conditions. The winter storms that 
impact North Carolina generally form in the Gulf of Mexico, or off the southeast Atlantic Coast. 
Blizzards that hit North Carolina often come from nor’easters. The classic blizzards that hit 
North Carolina include the Blizzard of 1888, the Super Storm of 1993, and the Blizzard of 
1996.lxvi No blizzards have occurred in North Carolina since January 2000. No blizzards have 
occurred in North Carolina since Jan. 2000. Table A-37 highlights information for blizzard 
events. Selected event details follow the table. 

 
Table A-37. Detailed Severe Winter Weather-Blizzard Events in North Carolina 

 
NORTH CAROLINA BLIZZARD EVENTS 
# Event Duration Location Severity Extent of Damages
1 Super Storm   03/13/19-93 Foothills and Mountains  Fatalities: 

7   
 Injuries: 1 

 

2 Blizzard   
01/05/1996–  
  01/06/1996 

Alamance, Alexander, Alleghany, 
Ashe, Avery, Bertie, Buncombe, 
Burke, Cabarrus, Caldwell, Caswell, 
Catawba, Chatham, Chowan, 
Davidson, Davie, Durham, Forsyth, 
Franklin, Gaston, Gates, Graham, 
Granville, Guilford, Halifax, Haywood, 
Henderson, Hertford, Iredell, Lincoln, 
Madison, McDowell, Mecklenburg, 
Mitchell, Northampton, Orange, 
Perquimans, Person, Polk, Randolph, 
Rockingham, Rowan, Stokes, Surry, 
Swain, Union, Vance, Wake, Warren, 
Watauga, Wilkes, Yadkin, Yancey 

 Fatalities: 
2  
 Injuries: 1 

 Property Damage:  
 $180,000 

3 Blizzard    
01/24//2000– 
  01/25/2000 

Alamance, Anson, Chatham, 
Cumberland, Davidson, Durham, 
Edgecombe, Forsyth, Franklin, 
Granville, Guilford, Halifax, Harnett, 
Hoke, Johnston, Lee, Montgomery, 
Moore, Nash, Orange, Person, 
Randolph, Richmond, Sampson, 
Scotland, Stanly, Vance, Wake, 
Warren, Wayne, Wilson  
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Severe Winter Weather–Blizzard Hazard Scores 
 
Figure A-34 represents the relative location of Severe Winter Weather–Blizzard hazard 
vulnerability across the state of North Carolina. The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all other individual hazard maps.) 
 

 
 

Figure A-34. Severe Winter Weather–Blizzard Hazard Scores by County 
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Figure A-35. Wind Chill Chart 
 

 
 

 
Historical Occurrences 
 
Table A-38 lists known wind chill events recorded by the NCDC.   
 

Table A-38. Detailed Severe Winter Weather–Wind Chill History 
 
NORTH CAROLINA WIND CHILL EVENTS 

Event Duration Location (County) Severity Extent of Damages
Extreme Cold–Wind Chill 01/23/2003 Avery, Buncombe, Madison, 

Mitchell, Yancey  
 

 
 
Severe Winter Weather–Wind Chill Hazard Scores 
 
Figure A-36 represents the relative location of Severe Winter Weather–Wind Chill hazard 
vulnerability across the state of North Carolina. The vulnerability score for each county 
represents the scope, frequency, intensity, and destructive potential of this hazard and is an 
indication of future probability based on its relative score to other counties in the state. (The use 
of cooler colors—such as blues, purples, or greens—on the various hazard score maps 
presented in this section represents lower hazard vulnerability scores, while warmer colors—
yellows, oranges, or reds—represent higher hazard vulnerability scores. This color scheme 
applies to this map and for comparisons to all other individual hazard maps.) 
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Figure A-36. Severe Winter Weather–Wind Chill Hazard Scores by County 

 

 
Extreme Cold 
 
Definition 
 
A cold wave is an unusual fall in temperature, to or below the freezing point, and exceeding 16 
degrees in a 24-hour period or 20 degrees within a 36-hour period. What constitutes extreme 
cold and its effect varies across different areas of the United States. In areas unaccustomed to 
winter weather, near-freezing temperatures are considered “extreme cold”lxvii.  
 
Description 
 
The most important influence contributing to the variability of North Carolina climate is altitude. 
In all seasons of the year, the average temperature varies more than 20 degrees F from the 
lower portions of the coast to the highest elevations. The average annual temperature at 
Southport on the lower coast is nearly as high as that of interior northern Florida, while the 
average annual temperature experienced on the summit of Mt. Mitchell is lower than that of 
Buffalo, N.Y. 
 
In winter, mountain ranges partially protect the majority of North Carolina from the frequent 
outbreaks of cold air which move southeastwardly across the central states. Such outbreaks 
often move southward all the way to the Gulf of Mexico without attaining sufficient strength and 
depth to traverse the heights of the Appalachian mountain range. When cold waves are able to 
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break across, they are usually modified by the crossing and the descent on the eastern slopes. 
Extreme cold also often accompanies a winter storm or is left in its wake.lxviii  
 
During an average winter in North Carolina, the temperature drops to 10 to 12 degrees F about 
once in the central part of the state. Temperatures range some 10 degrees warmer at the coast 
and 10 degrees colder in the upper mountains. Temperatures as low as 0 degrees F occur 
rarely outside the mountains, but have been recorded throughout the western part of the state. 
The lowest temperature on record is minus-34 degrees F, which was recorded on Jan. 21, 
1985, at Mount Mitchell. Winter temperatures in the eastern sections of the state are modified 
by the Atlantic Ocean, which raises the average winter temperature and decreases the average 
day-to-night range.  
 
In spring, the storm systems that bring cold weather southward reach North Carolina less often 
and less forcefully, and temperatures begin to modify. The rise in average temperatures is 
greater in May than in any other month. Occasional invasions of cool dry air from the north 
continue during the summer, but their effect on temperatures is slight and of short durationlxix.  
 

Historical Occurrences 
 
Between March 13, 1993 and Dec. 20, 2004, North Carolina reported 20 cold temperature 
extremes. Table A-39 lists these events arranged in chronological order, with event details 
following the tablelxx. 

 
Table A-39. Detailed Severe Winter Weather–Wind Chill History 

 
Event Duration Location (County) Severity Extent of Damages

Extreme Cold 01/15/1994 Statewide Fatalities: 
3  

Property Damage: 
$500,000 

Extreme Cold 01/19/1994 Statewide Fatalities: 
6 

 

Extreme Cold 02/03/1996 Northwest and North Central  Property Damage: 
$275,000 

 
Extreme Cold Hazard Scores 
 
Figure A-37 represents the relative location of Extreme Cold hazard vulnerability across the 
state of North Carolina. The vulnerability score for each county represents the scope, frequency, 
intensity, and destructive potential of this hazard and is an indication of future probability based 
on its relative score to other counties in the state. (The use of cooler colors—such as blues, 
purples, or greens—on the various hazard score maps presented in this section represents 
lower hazard vulnerability scores, while warmer colors—yellows, oranges, or reds—represent 
higher hazard vulnerability scores. This color scheme applies to this map and for comparisons 
to all other individual hazard maps.) 
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Figure A-37. Extreme Cold Hazard Scores by County 
 

 
 

 
  
 
Historic Impact of Severe Winter Storms in Wake County 
The North Carolina Division of Emergency Management has rated Wake County as a 
“moderate” risk for severe winter storms (Local Hazard Mitigation Planning Manual, p. 
86). 
 

Table A-40: Snow and Ice Storm Data for Wake County 1994- 2006 
 

Location Date Time Type 
Northern and Central NC 1/03/1994 6:00 PM Heavy Snow 
Wake County 1/15/1994 N/A Winter Storm 
Northern Interior NC 2/10/1994 10:00 AM Ice Storm 
Eastern NC 1/06/1996 1:00 PM Winter Storm 
Eastern NC 1/11/1996 10:00 PM Ice Storm 
Eastern NC 2/02/1996 2:00 AM Ice Storm 
Eastern NC 2/16/1996 6:00 AM Heavy Snow 
Western & Central NC 1/19/1998 6:00 AM Heavy Snow 
Eastern & Central NC 12/23/1998 2:00 PM Ice Storm 
Eastern & Central NC 1/18/2000 2:00 AM Winter Storm 
Eastern & Central NC 1/20/2000 12:00 AM Winter Storm 
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Location Date Time Type 
Eastern & Central NC 1/22/2000 6:00 PM Winter Storm 
Eastern & Central NC 1/24/2000 5:00 AM  Winter Storm 
Eastern & Central NC 1/28/2000 10:00 AM Winter Storm 
Eastern & Central NC 11/19/2000 11:00 AM Heavy Snow 
Eastern & Central NC 12/04/2002 3:00 PM Winter Storm 
Eastern & Central NC 1/03/2002 12:00 AM Winter Storm 
Eastern & Central NC 2/16/2003 12:00 PM Winter Storm 
Eastern & Central NC 2/17/2003 12:00 AM Winter Storm 
Eastern & Central NC 2/26/2004 9 AM Winter Storm 
Eastern & Central NC 12/28/2004 1 AM Winter Storm 
Eastern & Central NC 1/18/2007 5 AM Winter Storm 
Eastern & Central NC 2/1/2007 8 AM Winter Storm 
Eastern & Central NC 1/17/2008 2 AM Winter Storm 

Source:  National Climatic Data Center, http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms and SHELDUS 
(Spatial Hazard Events and Losses Database for the United States, http://go2.cla.sc.edu/hazard/db_registration. 
Historic Impact of Severe Winter Storms in Wake County 
The North Carolina Division of Emergency Management has rated Wake County as a 
“moderate” risk for severe winter storms (Local Hazard Mitigation Planning Manual, p. 
86). 

 
Hazard Analysis – Winter Storms and Freezes 
 

Likelihood of Occurrence of Severe Winter Storms in Wake County 
North Carolina averages two severe winter storms per year in the Piedmont area of the 
State. The likelihood of occurrence of a severe winter storm can be classified as “highly 
likely”.   
 
Likely Range of Impact for Severe Winter Storms in Wake County 
When severe winter storms do occur they typically impact a relatively large area or 
region of the State, thus the range of impact can be classified as “large”.   

 
Probable Level of Impact for Severe Winter Storms in Wake County 
Severe winter storms can have a tremendous impact on communities within the State, 
but they do not typically result in more than “limited” impact. 
 
Wake County Hazard Index for Severe Winter Storms 
The hazard index for severe winter storms in Wake County is categorized as “high” 
based on a “highly likely” occurrence, but “large” range of impact, and “limited” level of 
impact.  This hazard index of “high” indicates that the severe winter storms are a serious 
threat that should be addressed by local hazard mitigation initiatives where possible.  
Because of the regional impact of severe winter storms, however, many initiatives are 
more appropriately addressed and coordinated by the State and utility providers, e.g., 
electric, phone, and cable companies. 

 
D. NC Emergency Management Hazard Analysis for Wake County 
The North Carolina Local Hazard Mitigation Planning Manual, published by the NC Division of 
Emergency Management, was used as another reference source for assessing natural hazards. 
Table A-41 shows the State’s summary assessment for Wake County for the nine natural 
hazards identified in the Local Hazard Mitigation Planning Manual. 
 

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms�
http://go2.cla.sc.edu/hazard/db_registration�
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Table A-41: Natural Hazard Summary Assessment for Wake County 

 
Natural Hazarda Vulnerability of Wake County b 

Hurricane Low 
Flood Moderate 

Tornado High 
Nor’easter Low 

Thunderstormc Moderate 
Severe Winter Storm Moderate 

Wildfire Moderate 
Earthquake Low 
Landslide Low 

Source: Local Hazard Mitigation Planning Manual, NCDEM, 1998, p. 84-5. 
a The “Local Hazard Mitigation Planning Manual” does not rate the following hazards for Wake County - coastal erosion, levee 
failures, coastal storms, tsunamis, and volcanoes. 
b The North Carolina Division of Emergency Management Methodology: Each of the one hundred counties in North Carolina was 
categorized into one of three levels of natural hazard likelihood – “Low”, “Moderate”, or “High” for eight natural hazards.  Some 
assignments were made, in part, using the Climate Division (formulated by the National Climatic Data Center - Guttman and Quayle, 
1995) to which each county was assigned.  The Climate Division number for Wake County is 8.  For additional information on how 
ratings were developed, see Local Hazard Mitigation Planning Manual, North Carolina Division of Emergency Management, 
November 1998. 
cThunderstorms were not rated in the Local Hazard Mitigation Planning Manual.  For the purposes of this report, thunderstorms 
were rated moderate. 
 
The manual also estimated the potential impact of various natural hazards for Wake County as 
shown in Table A-42. This information from the Local Hazard Mitigation Planning Manual was 
considered as part of the analysis process. 
 

Table A-42: Natural Hazards–Potential Impact Data for Wake County 
 

Natural Hazard Range Wake County 
Earthquake Vulnerability Low =1 to High = 6 2 
Landslide Vulnerability Low =1 to High = 6 1 
Frequency of All Hurricanes, 1900-96 Saffir-Simpson Class 1-5 0 
Frequency of Minor Hurricanes, 1900-96 Saffir-Simpson Class 1-2 0 
Frequency of Major Hurricanes, 1900-96 Saffir-Simpson Class 3-5 0 
Nor’easter Vulnerability 1 = some direct vulnerability 0 
Frequency of Tornadoes, 1953-1995 Number of tornadoes 16 
Extreme 1-day snowfall In inches 10.1 
Cold Air Damming Vulnerability 1 = some vulnerability 1 
Wildfires, 1950-1993 Low = 1, Mod. =2, High = 3 2 
Number of Acres Burned Low = 1, Mod. =2, High = 3 1 

Source: Local Hazard Mitigation Planning Manual, NCDEM, 1998, pp. 88-91. 
 
E. Wake County Composite Hazard Index 
Certain parts of the County, such as floodplains and steep slopes, are more prone to hazards.  
In addition, certain types of hazards are likely to produce only localized effects while others 
have wide spread effects.  Some natural hazards have extraordinary impacts but occur 
infrequently.  Other hazards occur annually or several times a decade, but cause little damage.   
 
The total potential impact of each type of hazard can be projected using a combination of likely 
strength of the event, the size of the area(s) affected, and the density of human activity within 
the likely path of the hazard.  Table A-43 gives each natural hazard a “composite hazard index” 
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rating based on the combination of two primary factors – likelihood of occurrence and probable 
level of impact.  (The likely range of impact was discounted in relation to the other two factors.)  
An explanation of the terms and the weighting system are explained in Tables A-1 through A-4 
at the beginning of Appendix A. 
 

Table A-43: Composite Hazard Index for Wake County 
 

Hazard Type 
Likelihood 

of 
Occurrence 

Likely 
Range of 
Impact 

Probable 
Level of Impact 

Hazard Index 
(combined 

ranking) 
 
Droughts and Heat Waves 

(3) 
Likely 

(3) 
Large 

(1) 
Negligible 

(7) 
Moderate 

 
Floods 

(3) 
Likely 

(1) 
Small 

(2) 
Limited 

(6) 
Moderate 

 
Hurricanes and Coastal Storms 

(3) 
Likely 

(3) 
Large 

(2) 
Limited 

(8) 
Moderate 

 
Severe Storms and Tornadoes 

(4) 
Highly Likely 

(1) 
Small 

(1) 
Negligible 

(6) 
Moderate 

 
Wildfires 

(4) 
Highly Likely 

(1) 
Small 

(1) 
Negligible 

(6) 
Moderate 

 
Winter Storms and Freezes 

(4) 
Highly Likely 

(3) 
Large  

(2) 
Limited  

(9) 
High 

 
The Wake County Composite Hazard Index (Table A-38) addresses only the six hazards that 
received a “moderate” or “high” rating as these hazards pose the greatest potential risk to 
persons and property. Three of these hazards – droughts and heat waves, hurricanes and 
coastal storms, and winter storms and freezes – typically have a regional impact; however, the 
impact of droughts and heat waves on an urbanized area such as Wake County would be 
considered negligible as compared to rural, agrarian communities. Based on hazard event 
history, it is estimated that Wake County has a maximum 100% exposure to hurricanes and 
coastal storms and to winter storms and freezes.  A 100% exposure means that all structures 
both public and private within the County could possibly be impacted by these types of hazard 
events.  (See Appendix B Vulnerability Assessment for more detail.)  
 
The other three hazards – floods, severe storms and tornadoes, and wildfires – typically have a 
much more limited area of impact.  Floods only impact flood hazard areas thus exposure is 
limited to development within these identified and mapped areas of the County.  For severe 
storms and tornadoes and for wildfires, it is estimated that Wake County has a maximum 10% 
exposure, i.e., 10% or less of all structures within the County could be impacted by these types 
of hazard events. (See Appendix B Vulnerability Assessment for more detailed information.) 
 
                                                           
i http://www.ussdams.org/howdam.html 
ii http://www.fema.org/hazards/damsafety/ 
iii http://www.fema.gov/fima/damsafe/idf_iiib.shtm 
iv http://www.fema.gov/fima/damsafe/idf_iiib.shtm 
v http://dlr.enr.state.nc.us/damhazardclas.html 
vi http://www.asce.org/reportcard/index.cfm?reaction=factsheet&page=8 
viihttp://www.ncwater.org/water_supply_planning/drought_monitoring_council/typesofdrought.shtml 
viii http://www.drought.noaa.gov/palmer.html  
ix http://www.fema.gov/hazards/extremeheat/heat.shtm 
x http://www.ci.concord.nc.us/fire_2.asp 
xi http://www.nc-climate.ncsu.edu/climate/ncclimate.html 
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xii http://yosemite.epa.gov/oar/globalwarming.nsf/content/ImpactsStateImpactsNC.html  
iv Lecce, 2000 
v Simpson and Reihl, 1981 
vi Simpson and Reihl, 1981 
vii Landsea, 1998  
viii Barnes, 1995 
ix Barnes, 1995 
x http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 
xvi http://www.fema.gov/hazards/hurricanes/hurfacts.shtm  
xxi http://geohazards.cr.usgs.gov/html_files/nlic/bludridge.htm  
xxii http://www.usgs.gov/themes/map3.html 
xxiii http://www.geology.enr.state.nc.us/Geologic_hazardxxiiis_cost/costs.htm#Landreg 
xxiv Frazier, 1979   
xxv http://weathereye.kgan.com/expert/tstorms/hazard.html 
xxvi http://weathereye.kgan.com/expert/tstorms/hazard.html 
xxvii http://www.nssl.noaa.gov/hazard/totalthreat.html 
xxviii http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 
xxix http://www.coaps.fsu.edu/climate_center/mort2.htm 
xxx http://www4.ncsu.edu:8030/~nwsfo/storage/cases/maps/total.precip.20030321.gif link from 
http://www.erh.noaa.gov/er/rah/events/ 
xxxi National Weather Service Instruction 10-1605, January 6, 2003.  http://www.nws.noaa.gov/directives/. 
xxxii http://www.srh.weather.gov/jetstream/mesoscale/wind.htm 
xxxiii http://www.fema.gov/hazards/thunderstorms/thunder.shtm 
xxxiv http://www.lightningsafety.com/nlsi_info/4_different_types.html 
xxxv http://www.nssl.noaa.gov/researchitems/lightning.shtml 
xxxvi http://www.ncem.org/PIO/00swaw/THUNDERF.htm 
xxxvii http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 
xxxviii National Weather Service definition 
xxxix http://www.fema.gov/hazards/tornadoes/tornado.shtm   
xl http://www.nssl.noaa.gov/edu/tornado 
xli http://www.ncem.org/PIO/00swaw/TORNADOF.htm 
xlii  http://www.tornadoproject.com/fscale/fscale.htm 
xliii http://www.ncdc.noaa.gov 
xliv SERCC, 1996  
xliii http://www.srs.fs.usda.gov/sustain/report/pdf/chapter_25e.pdf 
xliv http://www.srs.fs.usda.gov/sustain/report/pdf/chapter_25e.pdf 
xlv  http://tncfire.org/resource/keetch.htm 
xlvi  http://www.dfr.state.nc.us/fire_control/kbdi.htm 
xlvii http://www.news14charlotte.com/content/top_stories/?ArID=31523 
xlix http://www.dfr.state.nc.us/fire_control/28thru2001.htm 
l http://www.dfr.state.nc.us/fire_control/fire_70thro01.htm 
xvii Cione et al. 1996 
xviii Cione et al., 1996 
xix Davis and Dolan, 1993 
xxv http://www.ncdc.noaa.gov 
xxvi http://www.gismaps.fema.gov/2000pages/dr1312.shtm 
xxvii http://www.gismaps.fema.gov/2002pages/dr1448.shtm 
xxviii http://www.crh.noaa.gov/lmk/winpns1.htm 
xxix http://www.komotv.com/asksteve/story.asp?ID=21879 
xxx http://www.srh.noaa.gov/shv/FzRain.htm 
xxxi http://www.weather.com/encyclopedia/winter/precip.html#snow  
xxxii http://www2.ncsu.edu/eos/service/pams/meas/sco/research/nws/cases/20001203/ 
xxxiii http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms 
xxxiv http://www.weather.com/encyclopedia/winter/blizzard.html 
xxxv http://www.weather.com/encyclopedia/winter/blizzard.html  
xxxvi http://members.aol.com/windgusts/Blizzards_and_Noreasters.html  
xxxix http://www.crh.noaa.gov/lot/webpage/nwsredcross.html   
xl http://www.nc-climate.ncsu.edu/climate/ncclimate.html 
xli http://www.nc-climate.ncsu.edu/climate/ncclimate.html 
xlii http://www.ncdc.noaa.gov 



Appendix B: Assessment of Vulnerability 
 
A. Introduction 
The Wake County Composite Hazard Index (Table A-43 in Appendix A) outlines the six hazards 
rated “moderate” or “high” for potential threat to persons and property. Three of these hazards – 
droughts and heat waves, hurricanes and coastal storms, and winter storms and freezes – 
typically have a regional impact; however, the impact of droughts and heat waves on an 
urbanized area such as Wake County would be considered negligible as compared to rural, 
agrarian communities. Based on hazard event history, it is estimated that Wake County has a 
maximum 100% exposure to hurricanes and coastal storms and to winter storms and freezes.  
A 100% exposure means that these types of hazard events could possibly impact all structures 
both public and private within the County.   
 
The other three hazards – floods, severe storms and tornadoes, and wildfires – typically have a 
much more limited area of impact.  Floods only impact flood hazard areas thus exposure is 
limited to development within these identified and mapped areas of the County.  For severe 
storms and tornadoes and for wildfires, it is estimated that Wake County has a maximum 10% 
exposure, i.e., 10% or less of all structures within the County could be impacted by these types 
of hazard events. This information from Appendix A will be used in this section to estimate a 
dollar amount of exposure to these hazards. 
 
B. Community Description (Also see Land Use Plan Maps 1 through 8 – back pocket) 
Wake County is located in a topographic transitional zone between the coastal plain and the 
rolling hills of the Piedmont section of the State.  Centrally located, Wake County is the seat of 
State government with the largest municipality, the City of Raleigh, being the State’s capital city.  
The County is also home to the southern portion of the Research Triangle Park (RTP). Though 
the population of Wake County has and will continue to grow rapidly in the coming decades, 
remnants of rural landscapes still fringe outlying areas of the County. 
 
Wake County is host to twelve incorporated municipalities – Apex, Cary, Fuquay-Varina, 
Garner, Holly Springs, Knightdale, Morrisville, Raleigh, Rolesville, Wake Forest, Wendell and 
Zebulon. Durham and Angier have also annexed property in Wake County.  As of July 2008, 
Wake County’s population was 854,592.  Wake County encompasses approximately 549,000 
acres (860 square miles).  
 
Accessibility to major roads and thoroughfares is a convenience to the citizens of Wake County. 
Major roads within Wake County include: I-40, I-440, I-540, US-1, US-401, US-64 US-70, NC 
55, NC 50, NC 54, NC 42, NC 96, NC 97, NC 98, and NC 231. Along with the excellent network 
of roads, there is also a growing network of public transportation within the County. Capital Area 
Transit (CAT) provides bus-transit service to numerous locations throughout the City of Raleigh.  
Triangle Transit (TT) regional bus system  carries commuters between major population areas. 
CSX Railroad and Norfolk Southern Railroad provide passenger and freight service. 
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Raleigh-Durham (RDU) International Airport provides air transportation into and out of the 
region.   
 
The hazard vulnerability results included in the preceding sections can provide indicators as to 
what areas of the state are geographically susceptible to the greater and lesser natural hazards 
of North Carolina.  This section accumulates a number of additional indicators that may be 
useful for mitigation planning purposes, but were not included in the actual scoring for the 
vulnerability assessments.  The data in various parts of this section may be primarily more 
useful for response and recovery efforts rather than for mitigation planning, yet these indicators 
still provide valuable information as a supplement to the hazard vulnerability scoring results.  
Several of the ancillary data indicators that do not focus on response and recovery could 
possibly be valuable to incorporate in the next update of the North Carolina State Hazard 
Mitigation Plan, along with the information from local hazard mitigation risk assessments.   
 
This section explores the societal vulnerability of the state in terms of population densities and 
physical characteristics such as limitations in mobility, level of education, financial and other 
resources and the type of structure occupied; illustrates seasonal vulnerability based on 
seasonal housing and extra seasonal population; supplements the information given in the 
vulnerability assessment by determining the number of state owned complexes and other forms 
of infrastructure that are located within flood hazard areas; and provides a summary on the 
repetitive loss structures of North Carolina.  Several aspects of the environment, cultural, and 
historical portions of the state are also discussed in this section. 

Societal Information 
 
According to the U.S. Census Bureau, the total population of North Carolina in 2005 was 
8,682,066.  Table B-1 shows Wake County’s population growth from 1990 to 2000 and 2000 to 
2005.  The State of North Carolina grew by over 1.4 million people between the 1990 and the 
2000 federal censuses. The most rapidly growing counties were Johnston (50.0 % growth), 
Wake (47.3 %), Hoke (47.2 %), Union (47 %), Brunswick (43.5%), and Pender (42.4 %).  
Population decreased in Bertie, Edgecome, and Washington Counties. 
 

Table B-1. Population Growth in Wake County As Compared to N.C.  
 

 Population Count Population Growth 

1990 2000 2005 

 1990 - 
2000 

(Count) 

  1990 - 
2000  

(Percent)

  2000 - 
2005 

(Count) 

  2000 -
2005  

(Percent)
Wake Co. 

426,311 627,866 755,034 201,555 47.3 127,168 20.3
NC 

6,632,448 8,046,813 8,682,066 1,414,365 21.3 635,253 7.9
 

        Source: U.S. Census 
 

Table B-2 shows projected population growth for periods 2000 to 2010, 2010 to 2020, and 2020 
to 2030.  During April 2000 to April 2030, North Carolina’s population is projected to increase by 
4.043 million people (50.2 %,) reaching 12.090 million by the end of this thirty-year period.  
Union (162%), Hoke (130.2%), Camden (127.2%), Johnson and Wake (123.7%), Currituck 
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(121.9%), and Brunswick (105.2%) are expected to have the highest amount of population 
growth by 2030. Almost 62% of this growth (2.503 million people) would be the result of net 
migration into the state.  The rest would be attributed to natural increase (births minus deaths.)  
As such it is likely this population will need to be educated on hazard impact reduction and 
emergency preparedeness. 
 

 
Table B-2. Projected Population Growth for Wake County as Compared to NC 

 
Decadal Population Count Decadal Population Growth Total  

Actual Projected 

2000 2010 2020 2030 

   2000 -
2010 

(Count) 

 
2000 

-  
2010 
(%) 

  2010 - 
2020 

(Count) 

 
2010 

- 
2020 
(%) 

  2020 - 
2030 

(Count) 

  
2020 

- 
2030 
(%) 

  2000 - 
2030 

(Count) 

 
2000 

- 
2030 
(%) 

Wake Co. 
627,866 876,643 1,133,110 1,404,751 248,777 39.6 256,467 29.3 271,641 24.0 776,885 123.7 

NC 
8,046,813 9,349,175 10,709,704 12,090,086 1,302,362 16.2 1,360,529 14.6 1,380,382 12.9 4,043,273 50.2 

Source: U.S. Census and Wake County Planning Department 
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Figure B-1 shows population density, Figure B-2 shows population change, and Figure B-3 
shows projected population change for North Carolina Counties from the 2000 U.S. Census.   

 
Figure B-1. North Carolina Census Data Showing Population Density in  

North Carolina Counties (2000 U.S. Census) 
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Figure B-2. North Carolina Census Data showing population change in  
North Carolina Counties (2000 U.S. Census) 

 

Statewide 21.4% growth

Source: 2000 United States Census
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Figure B-3. North Carolina Census Data Showing Projected Population Change in 
North Carolina Counties from 2000 to 2010 (2000 U.S. Census) 
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Table B-3 shows Wake County’s projected population density change from 2000 to 2030.  
Union (162%), Hoke (130%), Camden (127%), Johnston (124%), Wake (124%), Currituck 
(122%), and Brunswick (105%) Counties are expected to have the greatest increase in 
population density by 2030. The statewide population density increase is estimated at over 
50%. 

 
Table B-3. Projected Population Density Change,  

Wake County Compared to NC  
 

PROJECTED POPULATION DENSITY CHANGE in WAKE COUNTY  

County 

 Land 
Area (Sq. 

Miles) 

Persons/Square Mile 

2000 2030 

2000 - 2030 
Density 
Change 
(Count) 

2000 - 2030 
Density 
Change 

(Percent) 
Wake 831.92 754.72 1,688.56 933.84 123.73
North Carolina 48,710.88 165.20 248.20 83.01 50.25

 
To illustrate the correlation between population growth and development in high hazard areas, 
Table B-4 shows the counties that have experienced high growth during 1990 to 2000, are 
expected to have the highest growth during 2000 to 2030, and were included in presidential 
disaster declarations during 1999 to 2005.  Eight of the 13 counties currently experiencing the 
highest growth rates (over 30%) were included in the presidential disaster declaration following 
Hurricane Floyd in 1999.  Brunswick, New Hanover, and Pender counties received major 
damage from Floyd.  Johnston County received moderate damage.  Currituck, Dare, Harnett, 
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and Wake counties sustained minor damage.  Union and Wake Counties were included in four 
of the six declarations and Hoke, Johnston, Brunswick, and Pender were included in three of the 
six declarations during this five year period.    
 

Table B-4. Counties With Highest Population Growth and Disaster Declarations 
 
COUNTIES WITH HIGHEST POPULATION GROWTH AND DISASTER DECLARATIONS  

County 

Population Growth Disaster Declarations 

Acutal 
1990 – 
2000  

Projected 
2000 - 
2030 

Hurricane 
Floyd 
(1999) 

Winter 
Storm 
(2000) 

Severe 
Ice 

Storm 
(2002) 

Hurricane 
Isabel 
(2003) 

Tropical 
Storm 

Frances 
(2004) 

Hurricane 
Ophelia 
(2005) 

Union 47 162 yes yes yes - yes - 
Hoke 47.2 130.2 yes yes - - yes - 
Camden 16.6 127.2 yes - - yes - - 
Johnston 50 123.7 yes yes - yes - - 
Wake 47.3 123.7 yes yes yes yes - - 
Brunswick 43.5 105.2 yes - - yes - yes 
Pender 42.4 79.8 yes - - yes - yes 
Source: FEMA 
 
The purpose behind showing this progression is to further illustrate the concept of population 
migration into higher hazard areas. 
 
In determining a social vulnerability score, the North Carolina Center for Geographic Information 
and Analysis (CGIA) in cooperation with the Hazard Mitigation Section GIS group, established 
an outline for consideration.  This outline includes: population density; physical characteristics 
such as age or mobility limitations; level of education; financial situation and other resources; 
the type of structure occupied; and the ability to receive, understand and respond to emergency 
information.  Data is pulled from both the 1990 and 2000 Census and GIS layers are created for 
analysis.   
 
Population density includes not only county population, but also the number of people living in 
close quarters such as dormitories, military barracks, and nursing homes.  Mobility limitations 
would include handicapped individuals as well as those with no vehicle available.  Level of 
education is based on high school diploma and primary language.  Financial situation is based 
on income, poverty level, and public assistance income.  Other resources refer to whether or not 
a household has a telephone and whether they are a single parent family.  Type of structure 
refers to mobile homes and homeowner versus renter.  Some factors were combined for 
analysis.  For example, low education and mobile home, growth and renter, and elderly and 
poverty. 
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Figure B-4 shows the elderly population density in North Carolina. 
 

Figure B-4. Percent of Population Age Sixty-Five and Older by County 
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By factoring in such physical characteristics as the percent of county populations over the age 
of 85, over the age of 65, ages 5-17, and under the age of 5 to an overall social vulnerability 
score, we begin to see areas of potential greater vulnerability to natural hazards. 
 

Figure B-5. Percent of Population under Age Five by County 
 

Sources:
US Bureau of the Census, Summary File 1, Population and Housing 2000.
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Figure B-6 represents an overall social vulnerability of the state based on seven societal 
indicators.  The scoring system associated with this map was developed by the North Carolina 
Center for Geographic Information and Analysis (CGIA).   

 
Figure B-6. Seven-Factor Social Vulnerability Scores 
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Seasonal Vulnerability Information 
 
Tourism is big business in North Carolina.  In 2000, an estimated 43 million people visited the 
Old North State.  Approximately nine million visitors are greeted each year in North Carolina’s 
eight welcome centers.  While in the state, visitors spent approximately $12 billion in 2000 on 
tourism-related activities, making tourism the second largest industry in North Carolina.  North 
Carolina ranked 7th in direct domestic travel volume among all 50 states and the District of 
Columbia in 2000.  Forty-four percent of person-trips were spent in a hotel/motel or bed & 
breakfast while 39 percent were spent in a private home. 
 
The top 10 Designated Market Areas of origin for travelers to North Carolina make up 55 
percent of all North Carolina visitors.  In the top five are Charlotte (10 percent), Raleigh-Durham 
(9 percent), Asheville (6 percent), and Greensboro-Winston Salem (6 percent).  This begins to 
show trends in population shifts within the state, in addition to large numbers of visitors from 
South Carolina (10 percent), Virginia (10 percent), Georgia (9 percent), Florida (6 percent), Ohio 
(4 percent), Maryland (4 percent), New York (3 percent), Tennessee (3 percent), and 
Pennsylvania (3 percent). 
 
According to North Carolina Division of Tourism annual attendance records from 1995 to 2000 
for visitor centers located at I-95 South, I-95 North, I-85 South, I-85 North, I-40 West, I-26, I-77 
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South, and I-77 North, the largest numbers of visitors enter North Carolina in June, July, and 
August.  In fact, the largest numbers for the five-year period (over 1,700,000) were in the two 
months prior to Hurricane Floyd in September of 1999.  The largest number for this period 
entered via I-95 N and I-40.  This generates a picture of population shifts into higher hazard 
areas during periods of higher seasonal vulnerability—in this case, hurricane season.  Year 
2000 attendance records are also available from the Division of Tourism for top attractions 
around the state such as Carowinds Theme Park, the Blue Ridge Parkway (20,986,944), 
Concord Mills, Harrah’s Cherokee Casino, Cape Hatteras National Seashore (2,784,126), 
Farmer’s Market Asheville (1,538,396), Lowe’s Motor Speedway, the Biltmore Estate, the North 
Carolina Aquariums (all located on the North Carolina coast), Grandfather Mountain, and other 
locations. 
 
Another seasonal indicator is seasonally vacant housing (Figures B-7 and B-8).  The top three 
counties in number of seasonally vacant housing, assumed to be “summer homes,” are 
Brunswick (15,540), Dare (13,355), and Carteret (13,333).  All of these counties have been 
designated under recent disasters such as hurricanes Fran, Bertha, and Floyd.  Brunswick 
County sustained major damage from Floyd. 
 
Several counties in western North Carolina have high numbers of seasonally occupied homes, 
including Macon (6,305), Watauga (5,098), Avery (4,751), and Jackson (4,609).  Many of these 
are likely to be “winter homes,” suggesting a higher population potentially vulnerable to severe 
winter weather and flooding. 
 

Figure B-7. Seasonally Vacant Housing Units (CGIA, 2001) 

Sources:
US Bureau of the Census, Summary File 1, Population and Housing 2000.

Seaonally Vacant Housing Units
40 - 2042
2042 - 6305
6305 - 15540

PITT

WAKE

HYDE

DUPLIN

BLADEN

PENDER

UNION

WILKES

NASH

BERTIE

ROBESON

SAMPSON

MOORE

HALIFAX

COLUMBUS

ONSLOW

SWAIN

ASHE SURRY

ANSO N

WAYNE

BURKE

JOHNSTON

CHATHAM

IREDELL

RANDOLPH

JONES

MACON

HOKE

LEE

ROW AN

BRUNSWICK

HARNETT

GUILFORD

MART IN

BUNCOMBE

STOKES

DAVIDSON

LENOIR

JACKSON STANLY

HAYW OOD

DARE

GATES

FRANKLIN

WARREN

MADISON

PERSON

GRANVILLE

CUMBERLAND

WILSON

ORANGE

BEAUFORT

YADKIN

POLK

CASW ELL

DAVIE

TYRRELL

CALDWELL

RICHMOND

FORSYTH

GASTON

CLAY
CHEROKEE

ROCKINGHAM

CATAWBA

RUTHERFORD

ALAMANCE

CLEVELAND

VANCE

EDGECO MBE

MCDOWELL

YANCEY

AVERY

MECKLENBURG

LINCOLN

NORTHAMPTON

GRAHAM

DURHAM

MONTGOMERY

PAMLICO

CABARRUS

HERTFORD

GREENE

WATAUGA

CRAVEN

SCOTLAND

HENDERSO N

CAMDEN

WASHINGTO N

TRANSYLVANIA

MITCHELL

ALEXANDER

CARTERET

ALLEG HANY

CHOW AN
PERQ UIMANS

CURRITUCK

PASQUOTANK

NEW HANOVER

0 50 100 Miles

N

EW

S

Seasonally Vacant Housing Units

 
 

2010 Wake County Hazard Mitigation Plan 
Appendix B – Assessment of Vulnerability B-9 



 

 

Figure B-8. Estimated Population in Seasonally Vacant Housing 
(CGIA, 2001) 

Estimated Population in Seasonally Vacant Housing

N

EW

S

0 50 100 Miles

PITT

WAKE

HYDE

DUPLIN

BLADEN

PENDER

UNION

WILKES

NASH

BERT IE

ROBESON

SAMPSON

MOORE

HALIF AX

COLUMBUS

ONSLOW

SWAIN

ASHE SURRY

ANSO N

WAYNE

BURKE

JOHNSTON

CHATHAM

IREDELL

RANDOLPH

JONES

MACON

HOKE

LEE

ROW AN

BRUNSWICK

HARNETT

GUILFORD

MARTIN

BUNCOMBE

STOKES

DAVIDSON

LENOIR

JACKSON STANLY

HAYW OOD

DARE

GATES

FRANKLIN

WARREN

MADISON

PERSON

GRANVILLE

CUMBERLAND

WILSON

ORANGE

BEAUFORT

YADKIN

POLK

CASW ELL

DAVIE

TYRRELL

CALDWELL

RICHMOND

FORSYTH

GASTON

CLAY
CHEROKEE

ROCKINGHAM

CATAWBA

RUTHERFORD

ALAMANCE

CLEVELAND

VANCE

EDGECO MBE

MCDOWELL

YANCEY

AVERY

MECKLENBURG

LINCOLN

NORTHAMPTON

GRAHAM

DURHAM

MONTGOMERY

PAMLICO

CABARRUS

HERTFORD

GREENE

WATAUGA

CRAVEN

SCOTLAND

HENDERSO N

CAMDEN

WASHINGTO N

TRANSYLVANIA

MIT CHELL

ALEXANDER

CARTERET

ALLEG HANY

CHOW AN

PERQ UIMANS

CURRITUCK

PASQUOTANK

NEW HANOVER

Estimated Pop in Seasonally Vacant
106 - 4757.86
4757.86 - 14375.4
14375.4 - 36985.2

Sources:
US Bureau of the Census, Summary File 1, Population and Housing 2000.

 
 

 

2010 Wake County Hazard Mitigation Plan 
Appendix B – Assessment of Vulnerability B-10 



Built Environment 
 
Table B-5 shows Wake County’s and North Carolina’s housing units by occupancy class in both 
1990 and 2000. Table B-6 shows the housing unit change between 1990 and 2000. 
Montgomery (57.15%), Hoke (55.78%), Currituck (51.12%), Johnston (48.96%), Union 
(45.57%), and Wake (44.23%) had the greatest increase in the number of housing units. 
 

Table B-5 Wake County and NC Housing Units By Occupancy Class  
2000 2008 

Seasonal Vacant Renter 
Occupied 

Owner 
Occupied 

Mobile 
Homes & 
Trailers 

Total Seasonal Vacant Renter 
Occupied 

Owner 
Occupied 

Mobile 
Homes 

& 
Trailers 

Total 

Wake 
Co. 
958 

16,913 82,594 159,446 14,210 274,121 3,800 26,957 101,299 209,105 12,075 353,236 

NC 
134,870 

391,931 929,658 2,172,355 577,323 4,236,137 179,392 586,891 1,125,685 2,407,681 600,845 4,900,494 

Source: Wake County Planning Department: from U.S. Census -- American Community Survey 
 

 
Table B-6. Wake County and NC Housing Unit Change By Occupancy Class 

Building Count Percent 

Seasonal Vacant Renter 
Occupied 

Owner 
Occupied 

Mobile 
Homes 

& 
Trailers 

Total Seasonal Vacant Renter 
Occupied 

Owner 
Occupied 

Mobile 
Homes 

& 
Trailers 

Total 

Wake Co. 
2,842 10,044 18,705 49,659 -2,135 79,115 75 37 18 24 -18 22 

NC 
44,522 194,960 196,027 23.5, 23,522 664,357 25 33 15 10 4 14 

Source: Wake County Planning Department: from U.S. Census – American Community Survey 
 

Land Use  
 
Land use is an indicator of how much land is currently developed, at which density it is 
developed, and how much land could be developed in the future. The state of North Carolina 
contains 48,710 miles (31,174,400 acres). According to the 1997 National Resources Inventory 
(revised December 2000) that was provided by the Natural Resource and Conservations 
Service, during 1982 to 1997 non-federal lands in North Carolina (13.6%) were developed at 
nearly twice the national development (6.6%) rate. 
 
Table B-7 lists the number of acres of developed and undeveloped land in Wake County, and 
the percentage of developed  land per the National Land Cover Data for NC (2001), provided by 
the North Carolina Center for Geographic Information Analysis (CGIA.)  The CGIA has not 
updated this 2001 data, thus Table B-7 replicates what was shown in Wake County’s 2004 
Hazard Mitigation Plan since no newer information was available.   
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Table B-7. Landcover for Wake County, By Acres  
 

Open 
Water 

Developed Acres Undeveloped Acres 

% 
Devel
-oped 

Open  
Space 
(<20% 

Impervious)  

Low Intensity  
(20-49% 

Impervious)  

 Medium 
Intensity  
(50-79% 

Impervious) 

High  
Intensity  

(80-100%) 
Impervious 

Barren  
Land  

(Rock, 
Sand, 
Clay) 

Forest or 
Grass 

Farm- 
land 

Wet-
land 

14,688 96,920 43,743 17,042 3,889 807 266,250 88,350 16,990 30 
 

Source:  North Carolina Center for Geographic Information Analysis 
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C. Critical Public Facilities  
(Note: Critical Facilities and Vulnerable Populations Map-  Map No.9 is in plan’s pocket) 
Critical public facilities are those facilities that are essential to the health, safety, and viability of 
the community. Critical facilities include public buildings, public infrastructure (roads, highways, 
bridges, water and sewer facilities*) and private utility services, e.g., electric, phone and cable, 
without which residents and businesses could not survive for extended periods of time.  Certain 
facilities are critical to the response and recovery efforts in the wake of a disaster resulting from 
a natural or technological hazard. These include fire and rescue facilities, hospitals, major 
transportation facilities, communication facilities, and public water and sewer infrastructure.   
 
The inventory of County-owned critical public facilities is shown in Table B-8 and the locations 
are shown on the Wake County Critical Facilities Site Map in the back pocket of the Plan. The 
ability to protect these facilities from damage from a future natural hazard event is critical to the 
welfare of the citizens of Wake County.  Other privately-owned or semi-public critical facilities 
and essential and supportive public facilities are listed following Table B-8. For detailed 
information about municipal-owned facilities, please send individual municipal plans. 
 

Rationale for Designating a Facility as Critical 
Facilities within Wake County have been divided into four categories of importance for 
hazard mitigation: 

 
1. County-Owned 

 Critical Facilities (Table B-8) – facilities that are absolutely necessary for response 
and recovery efforts during and after a disaster.  This category includes all county-
owned facilities that must either remain in operation without interruption or should be 
operational within 24 hours of an emergency. 

2. Other-Owned Critical - facilities necessary for response and recovery efforts that are not 
owned, operated or maintained by the County. 

3. Essential - facilities that are essential for normal community functions and that should be 
back in service within 72 hours following a disaster. 

4. Supportive – facilities/services that are typically available to the public but which can be 
closed for a week or more following a disaster without undue harm to public health and 
safety. 
 

*(Note: Major roads, highways and bridges within Wake County are owned and operated by 
the State of North Carolina and the Federal Highway System. Since the County is not 
responsible for the operation and maintenance of these facilities, they are not included in 
vulnerability calculations.) 



Table B-8: Critical Public Facilities/Public Infrastructure 
 

Item # Type of Facility Location Function Size
(in sq. ft.) Importance Replacement 

Value 
County Office Facilities 

1 Waverly F. Akins Office Building 336 Fayetteville St Mall County Offices 207,474 Emergency Government Services $18,722,905 
2 Field Services Administration Building 9000 Deponie Dr County Office 16,200 Emergency Field Services $1,229,245 
3 Field Services Equipment Bldg 9000 Deponie Dr Storage 9,720 Landscape Equip $1,172,593 
4 Human Services Center Swinburne 220 Swinburne Rd WCHS Offices 161,000 Emergency Government Services $15,092,206 
5 Hammond Rd Dentention Center 3400 Hammond Rd Jail  24/7 Operations $22,105,024 
6 Hammond Rd Detention Annex 3301 Hammond Rd Jail 68,388 24/7 Operations  $14,532,337 
7 Public Safety Center  (PSC) 300 South Salisbury St Jail 414,051 24/7 Operations $63,788,892 

County 24/7 Operational Facilities 
8 South Wilmington Street Center 1420 S. Wilmington St Homeless Shelter 38,930 24/7 Operations $1,855,347 
9 Alcoholism Treatment Center 3000 Falstaff Rd Detox Hospital 34,038 24/7 Operations $8,479,416 

10 Animal Shelter 820 Beacon Lake Dr Animal Shelter 18,374 Caged animals $1,444,072 
Emergency Medical Stations 

11 WEMS Station 1 331 S. McDowell St Located at PSC  24/7 Operations  
12 WEMS Station 2 2020 Noble Rd EMS 1,770 24/7 Operations $154,355 
13 WEMS Station 2022 Noble Rd EMS  24/7 Operations $154,655 
14 WEMS Station 401 Whitaker Mill Rd EMS  24/7 Operations $4,863,670 
15 Stoney Hill EMS/Fire Station 7045 Stony Hill Rd EMS/Fire  24/7 Operations $2,383,275 
16 WEMS Station 3 5030 Six Forks Rd EMS 1,596 24/7 Operations $80,912 
17 WEMS Station 4 4017 District Dr EMS 2,079 24/7 Operations $872,247 
18 WEMS Station 5 4707 Hargrove St EMS 2,079 24/7 Operations $207,822 
19 WEMS Station 6 1015 National Guard Dr Located at Airport  24/7 Operations $226,297 
20 WEMS Station 7 2910 Kidd Rd EMS 2,463 24/7 Operations $369,048 
21 WEMS Station 8 1361 Varsity Dr EMS 2,463 24/7 Operations $323,277 
22 WEMS Station 10 706 Franklin St. - WF EMS 2,463 24/7 Operations $1,158,358 
23 Rolesville EMS 204 E Young St Operated by Rolesville 3,667 24/7 Operations $640,000 

Fire Stations 
24 Willow Springs Fire Station 2474 Bud Lipscomb Rd Willow Springs 7,045 24/7 Operations $1,153,344 

 
Total Critical Public Facilities/Public Infrastructure $159,855,653  

Source: Wake County 2004 Hazard Mitigation Plan and Wake County Revenue Department, 2009. 
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Other-Owned Critical Facilities/Public Infrastructure 
 
State/Federally-Owned Critical Facilities Privately-Owned Critical Facilities 
Transportation Facilities Emergency Medical 
• I-40 • NC-50 • Eastern Wake (Wake-Med) 
• I-440 • NC-54 • Northern Wake (Wake-Med) 
• US-1 • NC-55 • Duke Health Raleigh  
• US-64 • NC-96 • Rex Healthcare 
• US-70 • NC-97 • Rex Urgent Care 
• US-401 • NC-98 • Southern Wake (Wake-Med) 
• NC-42 
• US 401 

• NC-231 
• Capitol Blvd. 

• Wake Med  

  • Wake-Med Cary 
Emergency Shelters (Wake County Public Schools)  
Primary Shelters Secondary Shelters Utilities 
• Cary High School • Apex High School • BellSouth Phone Service 
• East Wake High School • Athens Drive High School • CP&L (Progress Energy) Substations 
• Enloe High School • Broughton High School • Shearon Harris Nuclear Power Plant 
• Garner High School • Fuquay-Varina High School • Dixie Pipeline 
• Sanderson High School • Green Hope High School • Colonial Pipeline 

 • Leesville Road High School • Public Service Company of NC 
 • Millbrook High School • Sprint Phone Service 
 • Southeast High School  
 • Wake Forest High School  
 • Wakefield High School  
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2010 Wake County Hazard Mitigation Plan 

County-Owned Essential Facilities Privately-Owned Essential Facilities 

• South Wake Landfill  • Fuquay-Angier Airport 

 • Raleigh East Airport 
Other-Owned Essential Facilities • Triple–W Airpark 

• Wake County Courthouse  Transportation Facilities 

• North Wake Landfill  • Raleigh-Durham International Airport (RDU) 

Solid Waste Facilities  
• Brownfield Rd  Publicly-Owned Supportive Facilities 
• Buffaloe Rd   • Wake County Public Schools 
• Gresham Lake Rd    
• Old Holly Springs Apex Rd   Privately-Owned Supportive Facilities  
• Old Watkins Rd • Child Day Care Centers 
• Raleigh View Rd  • Assisted Living and Nursing Homes 
• Rex Rd   • Private Schools 
• Simpkins Rd    
• Smithfield Rd   
• Sunset Lake Rd   
• US 70 Hwy  
• Williams St   

Appendix B – Assessment of Vulnerability B-16 

Essential and Supportive Facilities 
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D. Description of All-Hazards Exposure  
As detailed in Appendix A, the entire Wake County planning area is exposed to general hazards 
such as severe storms, hurricanes, droughts and heat waves, and winter storms and freezes.  
Tornadoes are another common threat but the exact location of a future tornado event cannot 
be predicted.  Only flood hazards have a known hazard location – the floodplains along major 
streams and creeks.    

  
Vulnerable Populations (Critical Facilities and Vulnerable Populations Map - back pocket) 
Vulnerable populations were identified as child day care centers, retirement homes, and 
mobile home parks.  The County identified six child day care centers and four retirement 
homes located within the County planning jurisdiction (most of these types of facilities are 
located within municipalities where public water and sewer are available).  Sixty-six mobile 
home parks were identified.  Locations are shown on the map in the back pocket.) 
 
Several of the mobile home parks are located within or immediately adjacent to flood hazard 
areas as shown on the map.  All the mobile home parks can also be considered more 
susceptible to high wind hazards than are site-built homes. 
 
Flood Hazard Areas (Wake County Multi-Hazards Maps – back pocket) 
Approximately 31,817 acres of the land area within the Wake County planning jurisdiction is 
located in identified FEMA floodplain areas.  An additional 56,338 acres are identified as 
flood prone soils.  Historically, the County’s most significant flood damages have occurred 
along Middle Creek, Swift Creek, the Little River, the Neuse River and Moccasin Creek.  
Table B-9 shows the aces in Wake County susceptible to flood hazard, broken down by 
municipality and Wake County’s land use planning jurisdiction.  Wake County has passed 
regulations that restrict the placement of fill material or structures in the FEMA mapped 
floodplain within the County’s land use jurisdiction in order to reduce casualties and property 
damage during flood events and manage water quality degradation.  
 
 Table B-9: Acres Susceptible to Flood Hazard within Wake County  

 

Municipality 
Flood Hazard 

Soils 
Within ETJ 
(in acres) 

Flood Hazard 
Soils Within City 

Limits 
(in acres) 

FEMA Floodplain in 
ETJ/Planning 
Jurisdiction 

(in acres) 

FEMA 
Floodplain in 

City Limits 
(in acres) 

Apex 1,413 1,026 314 265 
Cary 5,990 5,398 2,568 2,355 
Fuquay-
Varina 

2,992 841 943 142 

Garner 2,513 1,504 1,470 687 
Holly 
Springs 

1,127 1,307 314 249 

Knightdale 1,083 302 512 104 
Morrisville 2,851 1,602 523 433 
RDU 794 -  426 -  
Rolesville 1,181 132 0 -  
Wake Forest 1,181 948 952 617 
Wendell 1,216 1,281 594 24 
Zebulon 1,822 412 529 60 
Wake 
County 
Jurisdiction 

56,338 0 31,817 0 

Total 80,501 14,753 40,962 4,936 
Flash flooding is caused primarily by quick, heavy rainstorms that overwhelm stormwater 
drainage systems inundating yards and overtopping roads at stream crossings.  More 
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widespread general flooding is caused by longer rainstorm events such as those associated 
with coastal storms and hurricanes. General flooding will close off transportation routes and 
inundate structures located in low lying areas. Following Hurricane Fran in the fall of 1996, 
the County used HMGP buyout grants to acquire six repetitive flood loss properties and to 
elevate two residential structures. More detail about the buyout program is included in 
Appendix C. 
 
Increased stormwater runoff from the built environment is the major cause of flooding in 
urban areas.  Studies have shown that the volume of stormwater runoff from a 1” rainfall 
event is fifteen times greater off an acre of pavement than is off a 1-acre grassed area.  The 
increased volume and velocity of runoff from impervious areas (paved road surfaces, 
rooftops, driveways, etc.) creates both erosion and flooding problems. 
 
Flooding caused by rainwater rushing off impervious surfaces can be dangerous when 
street stormwater drainage systems are overwhelmed.  Roadways may flood and in some 
cases paved surfaces will fail where stream culverts are undersized and unable to handle 
the volume of stormwater.  Rain falling on denuded construction sites often causes severe 
erosion of soils that wash into and clog creeks and streams causing degradation of aquatic 
habitats and reducing the stormwater carrying capacity of drainage-ways. 

 
Hazardous Area Intersections with Community Features 
There are no critical public facilities located within flood hazard areas.  
 
National Flood Insurance Program 
Wake County is an active participant in the National Flood Insurance Program (NFIP). 
Although the position of the Federal government is to discourage development within 
flood hazard areas, the NFIP was created to ensure that owners of flood susceptible 
properties could purchase flood insurance coverage to protect properties at risk.  Data 
on current NFIP insurance policies and recent claims within Wake County are shown in 
Table B-10 and NFIP information for unincorporated Wake County is detailed in Table B-
11.  (More information about municipal NFIP statistics can be found in the individual 
municipal hazard mitigation plans.) 
 

Table B-10: NFIP Statistics – Wake County 
 

Category Number or Value 
Total Insured Value $365,061,000 
Number of Policies 1,841 
Total Premiums $904,372 
Average Premium $491.24 
NFIP Claims Since 1978 840 
NFIP Claim Amounts Paid Since 1978 $11,786,338 

Source:  FEMA 
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Table B-11: NFIP Statistics – Unincorporated Wake County1 
 

Category Number or Value 
Total Insured Value $48,939,300 
Number of Policies 268 
Total Premiums   $77,068 
Average Premium $1,376 
NFIP Claims Since 1978 56 
NFIP Claim Amounts Paid Since 1978 $450,880 

1NFIP information is not available as a separate statistic for the Wake County planning jurisdiction. Unincorporated Wake 
County includes the extraterritorial planning jurisdiction of municipalities. 
Source: FEMA 

 
Repetitive Loss Claims 
One of the main objectives of the hazard mitigation planning process is to determine how 
best to reduce repetitive loss claims. Through FEMA, the Federal government annually 
makes available grants to local governments for the purchase and/or elevation of flood 
prone properties in order to reduce the re-occurrence of flood damages.   NFIP statistics on 
repetitive loss claims indicate that there are no repetitive loss claims within the Wake County 
planning jurisdiction.  And the NC Hazard Mitigation Plan Update, Appendix C indicates 
there are no potential dollar losses from repetitive loss properties.   

 
High Wind Hazard Vulnerability 
Predicting where damage from high winds and tornadoes will occur is not possible. 
Mobile/manufactured homes, however, are more vulnerable to the damaging effects of high 
winds than are site-built structures. 
 
Mobile/manufactured homes built before 1993 when more stringent Department of Housing 
and Urban Development (HUD) wind resistance standards became effective are especially 
susceptible to wind damage (Table B-12).  County tax and building permit records do not 
indicate the age of individual manufactured home units, however, in the 2000 Census, 
11,211 (17.4%) of all residential units located within unincorporated areas of Wake County’s 
planning jurisdiction were mobile/manufactured home units or boats, recreational vehicles, 
or vans (Table B-3).  These types of dwelling units, regardless of age, are generally more 
susceptible to wind damage than are site-built dwelling units. 
 

Table B-12: HUD Wind Resistance Standards for Mobile/Manufactured Homes 
 

Year Wind Resistance1 Weight Anchor Requirements2 
Pre-1993 75 mph 16,000 5-6 anchors/side 
Post 1993 100 mph 40,000 11-14 anchors/side 

Source: Manufactured Housing Institute, www.mfghousing.org  
1 Wind resistance standards for coastal placement are more rigorous. 
2An anchor is a weighted disc buried in the ground and attached to the manufactured unit with steel cable. 

 
E. Future Hazard Vulnerability 
Future vulnerability can be defined as the extent to which people are expected to experience 
harm and the likelihood of property damage by a hazard event if projected development were to 
occur.  If development is allowed to occur within identified floodplains, then vulnerability will 
increase accordingly.  
 
According to the Wake County Revenue Department there were 70,614 residential buildings in 
unincorporated Wake County in 2008.  One may apply to that number the latest average 
household size of 2.57 and latest vacancy rate of 9.5%, according to the Wake County Planning 
Department, to equal a 2008 unincorporated population estimate of 185,358. Final adjustments 

http://www.mfghousing.org/
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are made by breaking down the dwellings into number of single family, mobile home, and multi-
family based on the past percentages and applying growth of 4.5% (to account for part of a 
year’s growth) to equal the total unincorporated year-end 2008  population estimate of 194,111 
in Table B-14. 
 
The County has projected future population growth for 2010 and 2020 as shown in Table B-2.  
Based on information from the Planning Department approximately 22.5% of the County’s total 
number of dwelling units is in the unincorporated area.  One may apply that percentage to the 
total County population projection for Year 2020 in Table B-2 to equal the projected 
unincorporated population of 254,949 as shown in Table B-14.  The projected unincorporated 
population and number of dwellings may be divided into single family, mobile home, and multi-
family based on the most recent percentage estimates.  
 
Future growth and development must be concentrated in known areas of low vulnerability that 
are not within identified floodplain or flood hazard soil boundaries. Strict enforcement of 
mitigation measures, such as hurricane building codes and enhancement and enforcement of 
local land use ordinances, in particular regulations dealing with flood damage prevention and 
stormwater runoff, will further efforts to decrease community vulnerability to hazards.   

 
Redevelopment 

Planning for redevelopment in the wake of a natural disaster also serves to reduce future 
vulnerability. Redevelopment should be encouraged in a manner which will result in lower 
vulnerability by restricting rebuilding within high-risk areas and requiring, where building 
does occur, incorporating the use of mitigation measures such as higher finished floor 
elevations and flood proofing. 
 
Urbanization 
Spreading urban development and increased impervious surface coverages can be 
expected to contribute to a rise in the height of general flooding within the Wake County in 
coming years. Urban-intensity development in basins that already have significant flooding 
problems will contribute to more frequent flash flood events and to higher levels of general 
flooding unless efforts are made to correct existing problems and to reduce runoff volumes 
and velocities from new sites. 
 
Flash flood levels can be expected to increase if mitigation measures such as on-site storm 
water retention are not required for sites with high impervious surface coverage.  Another 
long term problem will be a reduction in the amount of time between a rainfall event and 
actual flooding. Without mitigation, urbanization increases the likelihood of flash floods, 
increases the land susceptible to flooding, and reduces warning time for evacuation of 
susceptible populations. 

 
F. Summary Conclusions 
 
Current Vulnerability 
Wake County, as determined in Appendix A, is most vulnerable to droughts and heat waves; 
hurricanes and coastal storms; winter storms and freezes; floods; severe storms and tornadoes; 
and wildfires.  Since droughts and heat waves have minimal impact on urbanized areas such as 
Wake County, this hazard is not included in vulnerability assessment tables at the end of this 
section.  
  
Based on hazard event history, it is estimated that Wake County has a maximum 100% 
exposure to hurricanes/coastal storms and winter storms/freezes. A 100% exposure means that 
all structures both public and private within the County could possibly be impacted by these 
types of hazard events.  
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Floods only impact flood hazard areas thus exposure is limited to development within these 
identified and mapped areas of County.  For severe storms and tornadoes and wildfires, it is 
estimated that Wake County has a maximum 10% exposure, i.e., 10% or less of all structures 
within the County could be impacted by these types of hazard events.  
 
 

Table B-13: Potential Hazard Exposure 
 

Hazard Hazard Ranking Estimated Level of Exposure 
Droughts and Heat Waves Moderate Minimal 
Hurricanes and Coastal 
Storms 

Moderate 100% Exposure 

Winter Storms and 
Freezes 

High 100% Exposure 

Floods Moderate Limited to Flood Hazard Areas 
Severe Storms and 
Tornadoes 

Moderate 10% Exposure 

Wildfires Moderate 10% Exposure 
Source: Appendix A Table A-31. 

Methodology for Calculating Current Hazard Exposure 
A primary source of data was the Wake County Revenue Department who supplied information 
from the 2008 property revaluation, which is the most up to date information available. The 2004 
Hazard Mitigation Plan relied on the Year 2000 property revaluation and was therefore not able 
to use new information as does this plan. The left side of Table B-14 summarizes the total 
vulnerability of persons and property values in the Year 2008. This information is presented in 
two categories - Private Development and Publicly-Owned Critical Facilities.   
 
Private-Development Methodology: According to the Wake County Revenue Department there 
were 70,614 residential buildings in unincorporated Wake County in 2008.  One may apply to 
that number the latest average household size of 2.57 and latest vacancy rate of 9.5%, 
according to the Wake County Planning Department, to equal a 2008 unincorporated population 
estimate of 185,358. Final adjustments are made by breaking down the dwellings into number of 
single family, mobile home, and multi-family based on the past percentages and applying 
growth of 4.5% (to account for part of a year’s growth) to equal the total unincorporated year-
end 2008  population estimate of 194,111 in Table B-14.   
 
The current value of private development is based on the 2008 values established by the Wake 
County Revenue Department during the year 2008 property revaluation. 
 
Publicly-Owned Critical Facilities Methodology:  Section C of Appendix B explains the criteria 
used to identify the number and types of critical public facilities listed in Table B-8, which were 
derived from a total list of publicly County owned facilities supplied by the Revenue Department.   
The current replacement values of these critical facilities as shown in the left side of Table B-14 
were supplied by the Wake County Revenue Department based on the 2008 property 
revaluation. 
 

Current Vulnerability to Hurricanes/Coastal Storms and Winter Storms/Freezes 
It is estimated that Wake County has a maximum 100% exposure to hurricanes/coastal 
storms and winter storms/freezes as shown in Table B-14.  A 100% exposure means that all 
existing development - both public and private - within the County could possibly be 
impacted by this type of hazard event. A dollar estimate of current exposure to these 
hazards is detailed on the left side of Table B-14 Base Year Conditions (Year 2008).  
 



2010 Wake County Hazard Mitigation Plan 
Appendix B – Assessment of Vulnerability B-22 

 
Current Vulnerability to Flooding 
Wake County currently has limited exposure to flood hazards and the County has recently 
increased control over development within 100-year floodplains and flood hazard soils 
areas. These regulations help protect flood hazard areas from inappropriate development, 
so exposure is limited to pre-existing homes and businesses that were in flood hazard areas 
as well as preexisting lots created prior to the restrictions. The County estimates that there 
are approximately 300 structures with a combined value of approximately $30 million within 
FEMA-identified 100-year flood zones. 
 
Current Vulnerability to Severe Storms/Tornadoes and Wildfires 
For severe storms and tornadoes and wildfires, it is estimated that Wake County has a 
maximum 10% exposure, i.e., 10% or less of all structures within the County could be 
impacted by these types of hazard events. A dollar estimate of current exposure to these 
hazards in unincorporated Wake County is detailed on the left side of Table B-15, Current 
Conditions (Year 2008).  
 

Methodology for Calculating Potential Future Vulnerability  
A primary source of data was the Wake County Revenue Department who supplied information 
from the 2008 property revaluation, which is the most up to date information available. The 2004 
Hazard Mitigation Plan relied on the Year 2000 property revaluation and was therefore not able 
to use new information as does this plan. The right side of Table B-14 projects the total 
vulnerability of persons and property values in the Year 2020. This information is presented in 
two categories - Private Development and Publicly-Owned Critical Facilities. 
 
Private-Development Methodology: Table B-2 of Appendix B shows a year 2020 countywide 
population projection of 1,133,110.  One may apply to that number the percentage of 
countywide population that is concentrated in the unincorporated area, which is 22.5% 
according to the Planning Department, to project the unincorporated area population of 254,949. 
One may then apply to that number the percentages of 2008 unincorporated population in single 
family homes, multi-family dwellings, and mobile homes to project unincorporated population 
broken down by type of dwelling. 
 
The projected replacement values of private buildings in the year 2020 (twelve years into the 
future) were derived by researching how much private building values have historically 
increased in Wake County, based on records from the Revenue Department.  In the past twelve 
years, private residential buildings increased in value by 384% or by 3.84 times.  This figure was 
applied to 2008 residential building values to project residential building values in the 
unincorporated area based on past trends.   Breakdown by single family, multi-family, and 
mobile home is based on current percentage breakdown. 
 
The same method was used to project the value of commercial/industrial and other buildings in 
the unincorporated area.  Records showed a historical increase of 194% for total 
commercial/industrial and other types of non-residential buildings. This percentage was applied 
to current values to project the year 2020 value, which was then broken into two categories 
based on current proportions (commercial/industrial-77% of the current value and other—23% 
of the current value.)   
 
Publicly-Owned Critical Facilities Methodology:  The projected number of new facilities and their 
replacement values are taken from the County Commissioner approved 2009 Wake County 
Capital Improvement Program which is the County’s long-range plan for projecting the funding 
and building new facilities.   
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Future Vulnerability to Hurricanes/Coastal Storms and Winter Storms/Freezes 
Future exposure to hurricanes/coastal storms and winter storms/freezes (right side of Table 
B-14 – Potential Future Conditions (Year 2020)) was estimated using the methodology 
described above.  A 100% exposure of all development - both public and private - was 
assumed for these two types of hazards. 

 
Future Vulnerability to Flooding 
Future flooding vulnerability should be reduced over time through the purchase and/or 
elevation of existing flood threatened properties. The County will pursue voluntary 
acquisition of flood exposed structures through State and Federal funding sources (see 
Section II. Mitigation Action Plan), but actual realization of flood hazard reduction will be 
dependent on the number of property owners who choose to participate in the program. 
The County will also continue to enforce and enhance land use regulations that limit 
construction in flood hazard areas.  Year 2020 vulnerability should not exceed the 
current vulnerability estimate of $30 million (using constant 2000 Year dollars). 
 
Future Vulnerability to Severe Storms/Tornadoes and Wildfires 

Future exposure to severe storms/tornadoes and wildfires (right side of Table B-15 – Potential 
Future Conditions (Year 2020)) was estimated using the methodology described above.  A 10% 
exposure of all development – both public and private – was assumed for these two hazards. 
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Table B-14: Wake County Vulnerability Assessment for Hurricanes/Coastal Storms and 
Winter Storms/Freezes 

 
Private Development in Unincorporated Wake County 

Current Conditions (Year 2008) Potential Future Conditions (Year 2020) 

Type of 
Development 

Number 
of 

Existing 
Private 

Buildings 

Current Value 
 (Year 2008) 

Current 
Number 

of 
People 

Projected 
Number 

of Private 
Buildings

Projected Value 
 (Year 2020) 

Projected 
Number 

of People

Single-Family 
Residential 

59,200 $12,513,422,419 144,299 104,206 $48,051,542,088 189,427

Multi-Family 
Residential 

263 $306,913,327 22,710 498 $1,174,140,813 29,829

Mobile Homes 11,151 $317,098,584 27,102 19,647 $1,222,064,926 35,693
Subtotal Residential 70,614 $13,137,434,330 194,111 124,351 $50,447,747,827 254,949
Commercial/Industrial 1,400 $17,271,687,104 0 2,461 $33,704,541,186 0
Other 417 $5,588,148,210 0 736 $10,643,539,323 0
Subtotal Non-
Residential 

1,817 $22,859,835,314 0 3,197 $44,348,080,509 0

Total Private 
Development 

72,431 $35,997,269,644 194,111 127,548 $94,795,828,336 254,949

 
Publicly-Owned Critical Facilities 

Current Conditions (Year 2008) Potential Future Conditions (Year 2020)  

Type of 
Development 

Number 
of 

Existing 
Buildings 

and 
Critical 

Facilities 

Current 
Replacement 

Value 
(Year 2008 $) 

Current 
Number 

of 
People 

Projected 
Number 
of Public 
Buildings 

and 
Critical 

Facilities 

Projected 
Replacement 

Value 
(Year 2000 $) 

Projected 
Number 

of People 

County Office 
Facilities 

7 $136,643,202 0 
7 $136,643,202 0 

County 24/7 
Operational 
Facilities 

3 $11,778,835 0 

3 $11,778,835 0 
Emergency 
Medical 
Stations 

13 $10,288,272 0 

22 $20,540,272 0 
Fire Stations 1 $1,153,344 0 3 $10,722,344 0 
Total Public 
Facilities 

24 $159,855,653 0 
35 $179,684,653 0 

 
Community 
Total 72,455 $36,157,125,297 194,111 127,583 $94,975,512,989 254,949 

Note: Please see accompanying text for data sources and projection methods.  
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Table B-15: Wake County Vulnerability Assessment for Severe Storms/Tornadoes and Wildfires 

 

Private Development 

 Census Year 2008 Data Potential Future Conditions (Year 
(2020)1 

Type of 
Development 

10% of 
Number 

of   
Existing 
Private 

Buildings 

10% of 
Current Value 

(Year 2008) 

10% of 
Current 
Number 

of 
People 

10% of 
Projected 
Number 

of Private 
Buildings 

10% of 
Projected 

Value 
(Year 2000 $) 

10% of 
Projected 
Number 

of People 

Single-Family 
Residential 

5,920 1,251,342,242 14,430 10,420 4,805,154,209 18,943

Multi-Family 
Residential 

26 30,691,333 2,271 50 $117,414,082 2,982

Mobile Homes 1,115 31,709,858 2,710 1,965 $122,206,492 3,570
Subtotal Residential 7,061 $1,313,743,433 19,411 12,435 $5,044,774,783 25,495
Commercial/Industrial 140 1,727,168,710 0 246 3,370,454,119 0
Other 42 558,814,821 0 74 1,064,353,932 0
Subtotal Non-
Residential 

182 2,285,983,531 0 320 $4,434,808,051 0

Total 10% of Private 
Development 

7,243 $3,599,726,964 19,411 12,755 $9,479,582,834 25,495

 

 

Publicly-Owned Critical Facilities 
Census Year 2008 Data Potential Future Conditions (Year 2020) 1 

Type of 
Development 

10% of 
Number of 
Existing 

Buildings 
and 

Critical 
Facilities 

10% of 
Current 

Replacement 
Value 

(Year 2008 $) 
 

10% of 
Current 
Number 

of People 

10% of 
Projected 
Number of 

Public 
Buildings 

and 
Critical 

Facilities 

10% of 
Projected 

Replacement 
Value 

(in 000s) 
(Year 2000 $) 

10% of 
Projected 
Number of 

People 

County Office 
Facilities 

0.7 $13,664,320 0 0.7 $13,664,320 0

County 24/7 
Operational 
Facilities 

0.3 $1,177,884 0 0.3 $1,177,884 0

Emergency 
Medical Stations 

1.3 $1,028,827 0 2.2 $2,054,027 0

Fire Stations 0.1 $115,334 0 0.1 $1,072,234 0
Total 10% if 
Public Facilities 

2.4 $15,985,565 0 3.3 $17,968,465 0

 
10% of 
Community 
Total 7,245 $3,615,712,529 19,411 13,058 $9,497,551,299 25,495
 

Note: Please see accompanying text for data sources and projection methods.   



Appendix C: Capability Assessment 
 
A. Introduction 
This section of the Plan is a detailed assessment of Wake County’s capacity as a local 
governmental unit to mitigate the impacts of the natural hazards that were identified and 
analyzed in Appendix A.  This assessment includes an examination of the following local 
government capabilities: 
 

1. Institutional – A review of County departments that have direct and indirect responsibility 
for hazard mitigation activities. 

2. Policies, Programs and Ordinances - An examination and evaluation of existing plans, 
policies, and ordinances that either increase or decrease local vulnerability to natural 
hazards. 

3. Legal – A review of State granted powers – regulation, acquisition, taxation and 
spending - that can be employed by local governments to further hazard mitigation 
efforts.  

4. Fiscal – An examination of the County’s use of local operating budget and capital 
improvement program funds to mitigate the effects of hazards. 

5. Technical – A review of the County’s ability to use employ technical equipment and 
software programs to enhance mitigation activities. 

6. Political Climate – A description of local political will and commitment to implementing 
hazard mitigation activities. 

 
 

B. Institutional Capability 
Wake County is a local government body with a board-manager form of government.  The 
elected Board of Commissioners is the decision making body for the County. The Planning 
Board serves as an advisory body to the elected Board on planning matters. The County also 
uses special study committees to research and formulate recommendations on specific issues 
such as open space preservation, and watershed and growth management. The County has a 
number of professional staff departments to serve the citizens of the County and to carry out 
day-to-day administrative activities. County departments/divisions are divided into two 
categories – those with a direct impact on hazard mitigation activities (Table C-1) and those with 
an indirect impact (Table C-2).  The list is presented in alphabetical order within each category. 
 
Another agency with responsibility for assisting with local hazard mitigation efforts is the North 
Carolina Department of Transportation (NCDOT).  NCDOT is responsible for construction and 
maintenance of state-owned roads and highways, including the construction and placement of 
stormwater drainage systems.  Sizing and maintenance of stormwater drainage systems can 
have an impact on hazard mitigation, if inadequately sized structural elements, e.g., piping, 
channels, etc., cannot handle stormwater runoff, then upstream flooding will occur.  Lack of 
maintenance especially due to insufficient resources, such as staff and equipment, can also 
increase the likelihood of system failure and stormwater damage to system elements, e.g., 
culverts, during flooding. 
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Table C-1: Departments with Direct Impact on Hazard Mitigation 
 

Department Duties 
Community Services Community Services houses the parks, libraries and Geographic Information System divisions, along with building, inspections and 

plan/permits staff. Some divisions have a direct impact on hazard mitigation (listed here) and others do not (see Table C-2). 
• Geographic 

Information Services 
This division of Community Services maintains and provides spatially-related information to County agencies, other governmental 
agencies, and the public. The department maintains the property mapping database, develops application programs, performs data 
analyses, and manages the computer hardware and software. 

• Inspections/ 
Development Plans 
and Permits Division 

This division of Community Services provides building inspections and permitting services for all unincorporated areas of Wake 
County and, through contractual agreements, provides building inspection services for the towns of Knightdale, Rolesville, Wendell 
and Zebulon. This regulatory agency enforces County, state, and federal mandates. Building inspections and permitting is a cost-
recovery program supported through user fees and not funded as a direct cost from County-assessed property taxes. 

 Parks Recreation and 
Open Space 

 

This division of Community Services focuses on designing, developing, and managing park resources and preserving open space – 
land such as forests, meadow, fields, wetlands, floodplains, and other areas that are relatively undisturbed. The division manages 13 
school/parks, four county parks (Blue Jay Point, Lake Crabtree, Historic Oak View and Harris Lake), and two district parks (Crowder 
and Historic Yates Mill). Recreational services are provided by working with a wide variety of municipalities, non-profit groups, and 
private vendors. 

County Manager 
 

The County Manager is responsible for general administration of all County departments and agencies under the guidance of the 
Board of Commissioners, and for maintaining effective relationships with semi-autonomous and autonomous agencies. The County 
Manager implements Commissioner goals and policies and advises Commissioners on financial matters, services and other issues. 
The Manager's Office includes the Public Information Office and the e-Government Office. 

 Public Information 
Office 

 

This office connects citizens and employees with County government, providing information about County services, programs and 
issues. The office is responsible for internal and external communication, including employee newsletter, media relations, 
presentations and special projects. 

 e-Government Office
  

 

This office focuses on finding ways to use technology to help citizens do business with County government as quickly and 
conveniently as possible. The office works with staff to examine business processes, improve efficiency, and evaluate and plan for 
new and existing technologies that will help deliver services more effectively. 

Environmental Services 
 

This department concentrates on environmental concerns and consists of divisions that work to educate the public and regulate and 
enforce activities in the environmental and health arenas. The department addresses issues that concern water quality, wastewater 
disposal, food protection, solid waste disposal, environmental education, soil erosion, drinking water, animal control, environmental 
hazards, rural and agricultural issues, and involvement in air quality issues.  

 Environmental 
Health and Safety 
Division 

 

o Animal Control 
 

This section of Environmental Services enforces all state and county laws, ordinances and resolutions relating to the care, custody 
and control of animals. Animal Control assists in the enforcement of state laws regarding vaccinations of animals against rabies and 
the confinement or controlling of dangerous animals and investigates cruelty or abuse of animals. 

o Food, Field staff is responsible for routine and follow-up inspections of food, lodging and institutional facilities, follow-up on complaints, 
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Department Duties 
Institution, and 
Sanitation 
Division 

educational and consultative activities, enforcement actions regarding illegal operations, and re-permitting of existing facilities. 

 Water Quality Division  
 Erosion, Flood and 

Stormwater 
This program is responsible for the review, approval, revision or denial of commercial and residential subdivisions and/or private road 
construction plans, and authorizes permit issuance for land-disturbing activities. 

 Flood 
Management 

 

This program is responsible for educating citizens, designers, developers and others about Federal Emergency Management Agency 
(FEMA) Flood Information and Wake County Flood Hazard Soil Information.  This service requires issuance, tracking and approval of 
flood certification, provides review of subdivision plans, technical assistance on Board of Adjustment cases, and review and approval 
of flood studies. 

 Stormwater – Urban 
Drainage 

 

This companion program to the flood program provides technical assistance to Wake County citizens who are experiencing nuisance 
flooding as a result of urbanization. The program is responsible for enforcement of drainage obstruction statutes and documentation 
of ongoing flooding concerns and potential flood situations. 

 On-site Water and 
Wastewater 

This program is responsible for permits, inspections and complaints related to subsurface on-site wastewater disposal (i.e., septic 
tank systems), and enforce the mobile home park ordinance. Almost a third of all development in the county is supported by on-site 
wastewater disposal. 

 
 Soil and Water 
Conservation 

This program provides a variety of services to rural and urban residents in the County to help conserve soil, water and related natural 
resources. Technical assistance, cost-sharing assistance (from federal/state sources), and education/information services are 
provided under the auspices of the Wake Soil and Water Conservation District Board of Supervisors. 

Solid Waste  
 

This division of Environmental Services  is responsible for extending the life of Wake County landfills by using an integrated approach 
to solid waste management. In doing so, this department strives to protect and improve the local environment through sound 
educational, operational and enforcement practices. Through such efforts as recycling, composting and waste management, this 
division seeks to reduce the amount of materials that must be disposed of in a landfill. 

General Services 
Administration 

This department maintains County buildings, grounds, and vehicles. GSA is organized into five major service delivery divisions: (1) 
administration, (2) central services, (3) field services, (4) fleet operations, and (5) physical plant. 

Information Services This department provides centralized computer, network and telephone services to County departments. These services include the 
coordination of intergovernmental agency automation planning and cooperation, which includes the County, schools and 
municipalities. The computer center provides mainframe applications and communications services and supports server-based 
applications for County departments and functions. 

Planning  
 

This department oversees comprehensive planning; historic preservation; zoning and subdivision ordinance administration; and 
demographic information.  The department organizes and facilitates widespread citizen input throughout County planning processes.  
The staff is responsible for gathering, modeling, generating and disseminating information related to growth management, land use, 
zoning, jurisdictional boundaries and socio-economics (including population, school enrollment, employment and income information).  
The department employs 20 professional planners. 

Public Safety  
 

This department directs the development and implementation of necessary policy and programs in the areas of public safety and 
criminal justice. The department supervises the development and implementation of programs related to emergency response, 
provides administrative guidance and support to programs assigned to the department.  The department also provides leadership to 
ensure adequate emergency response capability throughout Wake County. The department includes the City-County Bureau of 
Identification, Emergency Management, Emergency Medical Services, and Fire/Rescue Services. 
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Department Duties 
 City-County Bureau of 
Identification 

 

This department provides identification services to County law enforcement agencies with partial funding support from the City of 
Raleigh. Services include management and dissemination of arrest information, crime scene investigation, chemical tests for alcohol 
use, photographic support services, criminal fingerprint cards maintenance, and expert court testimony. Customers of these services 
include law enforcement agencies, the judicial system, attorneys, the general public, and other governmental agencies. 

 Emergency 
Management 

 

This office is responsible for ensuring protective actions for the public through a uniform and organized effort to mitigate, prepare for, 
respond to, and recover from natural and technological emergencies (such as hurricanes, tornadoes, ice or snow storms or nuclear 
disasters). This includes the traditional emergency management functions, including the management of the Wake County 
Emergency Operations Center; coordination with emergency response agencies, municipalities and private sector agencies; and 
coordination of emergency communications, which includes the 9-1-1 telephone service. 

 Emergency Medical 
Services 

 

This program includes administration, training, and support for EMS/Rescue operations for the dispatch, response, disentanglement, 
treatment, and transporting of sick/injured individuals who live in, work in, travel through, or fly over Wake County. More than 2,000 
EMS, rescue squad, law enforcement, and fire personnel participate in first responder and ambulance operations. The oversight 
group, which determines treatment protocols and quality improvement by audit and review, is composed of more than 100 doctors, 
nurses and hospital administrators who maintain medical control of treatment of sick or injured persons. 

 Fire and Rescue 
Services 

Fire and Rescue Services has five primary service functions. 

• Suburban Fire 
Administration 

Suburban Fire Administration serves as administrator and liaison with contracting career, combination, and volunteer fire departments 
and municipal governments for the provision of fire suppression, emergency services, special services, hazardous materials 
response, deceased body transportation, and mutual aid services. This involves working closely with the providers and resolving 
service delivery and administrative issues, including budgeting and funding. 

• Fire Code 
Enforcement 

 

This program is responsible for fire code enforcement as required by N.C. General Statutes for all Wake County public schools and 
for all commercial businesses located within County jurisdiction. The program contracts to provide code enforcement services within 
some municipal jurisdictions. Services include new construction plans review and consultation, new construction inspections, existing 
building inspections, and permit issuance, response to public requests and fire safety concerns. 

• Fire/Rescue 
Training 

The training center, located near Shearon Harris Nuclear Plant operates more than 300 days a year and serves all of the fire 
protection providers in Wake County.  Municipal fire academies are held at the facility, as well as quarterly firefighter essentials 
training for volunteers. Staff also supports training that occurs within the departments and fire prevention education by scheduling and 
transporting two fire safety houses. 

• Emergency 
Response 

Emergency Response provides on-duty staff 24 hours a day, 365 days a year to respond to all significant emergencies within Wake 
County and serves as technical specialists, coordinators, and resource agents. In addition, staff members respond to and conduct 
thorough fire scene cause and origin investigations of structural fires. Staff providing this function are cross-trained in multiple areas 
and work with any emergency that occurs. 

• Fire Suppression Fire Suppression staff operate two fire stations in the County on weekdays through a partnership with a fire protection provider. Staff 
responds to fires, medical, and other emergencies within the fire district. 

Sheriff’s Office 
 

The Sheriff’s department is the primary law enforcement agency for the unincorporated areas of Wake County. The Sheriff, as the 
County's chief law enforcement officer, has jurisdiction anywhere in the County, including municipalities, where the Sheriff's Office 
provides assistance and support to local law enforcement agencies. Law enforcement duties of this Office include patrolling the 
county, preventing crime, investigating violations of the law, and apprehending law violators. In addition, support services, such as 
communications, evidence, and property control services are provided. The Sheriff is also responsible for keeping and maintaining the 
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Department Duties 
common jail of Wake County, which currently consists of separate detention facilities at the Wake County Public Safety Center and 
the Hammond Road Detention Annex. The Office is responsible for transporting prisoners for court appearances. The Wake County 
Sheriff's Office employs 480 personnel working in five divisions including Patrol, Investigative, Judicial Services, Detention and 
Administrative. 

  
  

Source: Wake County. 
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Table C-2: Departments with Indirect Impact on Hazard Mitigation 
 

Department Duties 
Cooperative Extension 
(Environmental  Services 
and Human Services) 

This division serves the citizens of Wake County through consumer-driven, results-oriented educational programs and services. 
Programs and services revolve around several focus areas including sustainable livestock, crops, and horticultural production using 
economically and environmentally sound practices; maintaining viable communities; developing responsible youth; and developing 
strong, healthy, and safe families. 

Public Libraries 
(Community Services) 

This department consists of 5 regional libraries, 11 community branch libraries, a genealogy & local history library, an Electronic 
Information Center library, and two bookmobiles.  

County Attorney 
 

This department advises County officials and departments on legal matters and represents the County in court and legal negotiations. 
The office provides legal advice and answers questions relating to statutes, rules, regulations or court interpretations. The office also 
drafts legal documents, researches legal precedents, advises officials on legal implications of actions, and studies County policies, 
procedures and actions to ensure compliance with the law. 

Facilities Design and 
Construction 

This department manages the planning, design and construction of all capital improvement projects undertaken by the County, e.g., 
new libraries, fire and ambulance stations, jail facilities and human services buildings). 

Finance 
 

This department is responsible for providing accounting and financial management systems in accordance with North Carolina 
General Statutes, maintenance of internal controls for accounting and financial reporting issues, management of cash and 
investments, fixed assets, debt, grants, payroll and timekeeping, procurement of goods and services, and Risk Management Safety. 

  
Human Resources 
 

This department is responsible for employee compensation and benefits, policy development, recruitment, affirmative action and 
employee relations and development. 

Human Services 
 

This department promotes a healthy and safe place to live, grow and work. In partnership with communities and other organizations, 
the department strives to enhance the ability of families and individuals to become self-sufficient while ensuring quality care for those 
individuals unable to achieve self-sufficiency. 

Public Schools 
 

This second largest public school system in NC provides regular and special instructional programs for children in kindergarten 
through high school, in addition to some early intervention programs for pre-kindergarten aged children. School bus transportation, 
food service, counseling, athletic programs, and other operations support instructional programs. 

Register of Deeds 
 

This department is responsible for recording, maintaining and making available to the general public real estate documents, Uniform 
Commercial Codes (UCCs) and other documents. The department also issues marriage licenses, administers notary oaths, and 
maintains records of armed forces discharges. The office abides by statutory requirements that documents be either on a temporary 
or permanent index within 24 hours. 

Revenue 
 

This department is responsible for listing, appraising and assessing all real estate, personal property, and registered motor vehicles 
within Wake County, its twelve municipalities and related service district; for collecting all current and delinquent property taxes, and 
overseeing billing and collection of Prepared Food & Beverage Tax, Rental Vehicle Tax, Special Assessments, and various licensing 
and permits. 

Source: Wake County. 



C. Existing Policies, Programs, and Ordinances 
Wake County has the statutory authority to plan for growth and development including the 
power to make studies of the County, to determine growth objectives, to prepare and adopt 
plans for achieving those objectives, and to develop policies, ordinances, and the administrative 
means to implement plans.  
 
North Carolina local government enabling legislation requires that zoning regulations, when 
adopted by a county, be made in accordance with a comprehensive land use plan. The land use 
plan and other long-term plans and policies help ensure that county boards and staff are 
developing regulations and ordinances that are consistent with the overall goals of the 
community. 
 
The County has adopted a number of policies and ordinances that relate to or contain standards 
for land use.  Each County policy, ordinance, or regulation has a unique and varying impact on 
hazard mitigation.  Although policies and ordinances may have not been created specifically for 
hazard mitigation purposes, they have been and can be utilized to implement hazard mitigation 
initiatives.   Section I D, pages 1-3 through 1-7 of this plan explain how the County drew upon 
existing organizations, boards, and planning processes to integrate stakeholder input and key 
recommendations for the hazard mitigation plan with other comprehensive planning studies. 
 
This subsection provides a more detailed review of the contents of key plans, studies, reports, 
and technical information and includes in Table C-10, starting on page C-36, additional 
recommended actions for incorporating those items into the hazard mitigation strategy. 
 
The following policies and ordinances are reviewed: 

 Land Use Plan 
 Growth Management Strategy 
 Watershed Management Plan 
 Consolidated Open Space Preservation Program 
 Unified Development Ordinance  
• Water Supply Watershed Buffers 
• Floodplain Management Program (Flood Hazard Control) 

 Soil Erosion and Sedimentation Control 
 Building Code Enforcement 
 Emergency Operations Plan for Multi-Hazards 
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Wake County Land Use Plan 
The Wake County Land Use Plan is the County's long-term guide to accommodating future 
growth and land development that occurs within those areas of the County located outside the 
planning jurisdictions of the 12 municipalities and of the Raleigh-Durham Airport Authority.  
Since most growth occurs with the expansion of urban areas associated with the municipalities, 
the County Land Use Plan is closely coordinated with municipal land use and Growth 
Management Strategies.  The Plan identifies the County's overall vision of the future, as well as 
the goals and related strategies necessary to attain that vision. 
 
The Land Use Plan seeks to influence the timing of urban growth via policies based on the 
urban services concept, which ties urban development intensities to the availability of urban 
infrastructure. The Plan also seeks to influence the type and quality of future development 
through policies that promote walkable, livable, and diverse neighborhoods as the primary 
building blocks of the County’s urbanized areas. 
 
The Land Use Plan’s General Classifications identify those areas whose ultimate character is 
expected to be urban or non-urban, primarily based on where municipalities are expected to 
extend urban services and where protected water supply watersheds exist. The Plan's Land 
Use Classifications define the planned patterns of land uses and development intensity and 
character. Transitional Urban Development Policies have also been developed to tie phasing of 
urban growth to the projected extension of urban services and to facilitate the transition of 
current development into urbanized areas. Later phases of the Plan have included the 
development and adoption of a series of Area Land Use Plans which include more detailed land 
use classifications and associated development policies that are applied in the specific area 
covered by the individual area plan.  
 
The County has also undertaken several planning-related studies and programs that affect 
County land use policies and plans. In 2000, the Board of Commissioners created the Growth 
Management Task Force, an intergovernmental body, to recommend strategies that the County 
and municipalities can use to more effectively manage the rate, timing, amount, density, 
location, cost, and quality of new development.   
 
Also in 2000, the County established an open space preservation program, which uses grants to 
develop and implement a countywide open space plan. In 2001, the Board of Commissioners 
created the Watershed Management Task Force, an intergovernmental body, to recommend 
strategies that can be implemented countywide to protect and preserve sensitive stream and 
watershed areas.  Recommendations and policies from these studies are to be incorporated into 
the Land Use Plan. 
 

Land Use Plan Vision Statement 
“Wake County will be an outstanding community of urban and rural areas, where the 
demand for quality and affordable growth is met, economic development and opportunity is 
enhanced, environmental quality and cultural heritage are maintained, and all of these 
objectives are balanced with protecting the property rights of landowners.” 
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Land Use Plan Goals and Strategies 
Table C-3 briefly describes the eleven goals established in the Wake County Land Use 
Plan.  More detailed information about goals and strategies is contained in Appendix A of 
the Land Use Plan. 

 

Table C-3: Land Use Plan Goals 
 

Goal Description 
# 1 To guide quality growth throughout the County in conjunction with affected local 

governments.  Wake County recognizes that its actions impact other local governments 
in the area and its Land Use Plan will consider those impacts. 

#2 To encourage growth close to municipalities, to take advantage of existing and planned 
infrastructure, such as transportation, water and sewer facilities. 

#3 To encourage the development of communities which provide adequate land for 
anticipated demands, in a pattern which allows for a mixture of uses. 

#4 To encourage maintenance of open space, scenic aspects of rural areas, entranceways 
to urban areas, and transition areas between urban areas. 

#5 To encourage the conservation of environmentally significant areas and important natural 
and cultural resources. 

#6 To allow owners of significant farmlands and forest land the opportunity to maintain the 
productivity of their land. 

#7 To ensure that the land use plan and transportation plan mutually support each other. 
#8 To ensure that the County always protects the property rights of landowners. 
#9 To maintain the quality and develop the capacity of surface water resources, using them 

for recreation sites, where appropriate. 
#10 To prevent contamination of and maintain the capacity of groundwater resources. 
#11 To ensure that local governments provide adequate, properly located land for 

recreational and leisure opportunities. 
Source: Wake County Land Use Plan. 

 
General Classifications 
The Land Use Plan establishes Short-Range and Long-Range Urban Service Areas to help 
manage growth around municipalities.  The Short-Range Urban Services Areas (SRUSA) 
classification applies to all land in the County’s planning jurisdiction that is projected and 
intended to be urbanized and served by municipal services within ten years and is not 
located within a water supply watershed. Short-Range Urban Services Area/Water Supply 
Watershed (SRUSA/WSW) applies to land that is projected to be urbanized within ten years 
and is located within a water supply watershed. 

 
The Long-Range Urban Services Areas (LRUSA) classification applies to all land other than 
Short-Range Areas that are projected to urbanize in the foreseeable future but beyond ten 
years and Long-Range Urban Services Areas/Water Supply Watershed (LRUSA/WSW) are 
similar but within a water supply watershed. 

 
Transitional Urban Development Policies 
The Land Use Plan promotes transitional urban development policies in the USAs that 
define how current development should be designed so as to facilitate future assimilation 
into an urbanized area served by urban facilities and services. Transitional urban 
development policies promote centralized water and sewer services, urban intensities, and 
urban transportation facilities.  
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Non-Urban Area Classifications 
The Land Use Plan also establishes two Non-Urban Area classifications to designate land 
within the County’s planning jurisdiction into which urbanization is not intended to expand 
and urban services are not intended to be extended within the foreseeable future. 
 
Non-Urban Areas (NUA) and Non-Urban Areas/Water Supply Watershed (NUA/WSW) are 
those areas where extension of municipal sewer is not feasible or desirable in the 
foreseeable future and where there will be limited capacity to accommodate urbanized 
development. 

 
Land Use Classifications 
The Land Use Plan establishes ten Land Use Classifications that are more specific 
classification systems used to plan within USAs and NUAs.  (More detailed information 
about Land Use Classifications can be found in the Land Use Plan.)  The ten classifications 
are: 

• Residential 
• Significant Natural or Historic Area 
• Special Transportation Corridor 
• Special Function Facility 
• Industrial/Major Employment Area 
• Non-Urban Neighborhood Activity Center 
• Urban Neighborhood Activity Center 
• Urban Community Activity Center 
• Urban Regional Activity Center 
• Urban Multi-County Regional Activity Center 

 
Land Use Plan Water Quality Goal 
The Land Use Plan establishes a water quality goal “to maintain and enhance the quality of 
public water resources, allowing no further degradation of water quality, while allowing 
limited development in water supply watersheds.” 
 
Wake County first adopted regulations to protect water supply watersheds in 1984. Five 
years later, the North Carolina General Assembly adopted the Water Supply Watershed 
Protection Act, which required all local governments to adopt and apply water supply 
watershed protection regulations. In 1992, the State Environmental Management 
Commission (EMC) adopted minimum statewide water supply watershed management 
requirements that local watershed protection regulations had to meet. 

 
In December 1992, Wake County amended local water supply watershed regulations to 
comply with the minimum State requirements. In August 1995, the EMC made a number of 
revisions to its minimum requirements that were intended to provide local governments more 
administrative flexibility and to clarify a number of requirements. In the autumn of 1996, the 
State Division of Water Quality (DWQ) reviewed Wake County's regulations for compliance 
with the EMC's minimum watershed management requirements, and the Board of County 
Commissioners adopted additional ordinance amendments in the spring of 1997. 

 
State Water Supply Watershed Classifications 
The state uses classifications to determine the type of point source discharges permitted 
in each water supply watershed. The classifications are also used to determine what set 
of water supply watershed standards local governments must implement to control non-

2010 Wake County Hazard Mitigation Plan 
Appendix C – Capability Assessment C-10 



point source pollution (mainly stormwater runoff). Each water supply watershed, 
however classified, has a "critical area," which is that part of the watershed closest to the 
water supply source where it is most important to minimize the discharge, and maximize 
the filtration, of potential pollutants.  
 
There are nearly 163,000 acres of protected water supply watershed within Wake 
County. The County has planning and zoning jurisdiction over, and applies watershed 
protection regulations to 118,000 of those acres (Table C-4). The quality of each drinking 
water resource is highly dependent on the nature of land use within that particular 
watershed.  
 

Table C-4: Water Supply Watershed Acreage 
 

Water Supply 
Watershed 

State 
Classification 

Total Size (in 
acres) 

Acres in Wake 
County 

Acres (% of Total) in 
County Jurisdiction 

Little River WS-II 36,000 27,000  25,600 (71%) 
Smith Creek WS-II 2,000 1,000 800 (40%) 
Swift Creek WS-III 42,300 42,300 17,500 (41%) 
Falls Lake WS-IV 174,000 63,200 55,000 (32%) 
Jordan Lake WS-IV 168,000 27,000 17,500 (10%) 
Cape Fear WS-IV 142,000 1,800 1,600 (1%) 
Source: Wake County Watershed Management Plan. 

 
Land Use Classification of Water Supply Watersheds 
All of the Little River and Smith Creek watersheds and nearly the entire Falls Lake 
watershed within Wake County jurisdiction are classified as Non-Urban Area/Water 
Supply Watershed, and thus are not intended to become urbanized. The critical area of 
the Jordan Lake watershed and two parts of the Swift Creek watershed that are within 
the County jurisdiction are classified as Non-Urban Area/Water Supply Watershed and 
are not intended to become urbanized. Only that part of the Falls Lake watershed south 
of the Northern Wake Expressway is classified as part of Raleigh's Urban Services Area, 
and only two parts of the Swift Creek watershed (west of Holly Springs Road and 
between Lake Wheeler Road and Old Stage Road) are classified as part of Cary and 
Garner Urban Service Areas - as called for by the joint Swift Creek Land Management 
Plan. 

 
With the exception of Swift Creek water supply watershed Wake County defines the 
critical area of a water supply watersheds within its jurisdiction as extending 1/2 mile 
plus 300 feet from the flood pool elevation of the water supply source. However, based 
on a study specific to the Lower Bartons and Honeycutt Creek basins in Falls Lake water 
supply watershed, the critical area boundary in those two basins is set near the 200-
minute time-of-travel line, meaning that all land in those basins where stream water 
takes 200 minutes or less to reach the Falls Lake is within the critical area. 
 

Local Land Use Controls in Water Supply Watersheds 
The state Water Supply Watershed Protection Act makes local governments 
primarily responsible for controlling non-point source discharges within water supply 
watersheds by requiring local governments to adopt land use regulations meeting the 
state's minimum water supply watershed requirements. The state's water supply 
watershed protection requirements provide both a "low-density option" and a "high-
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density option”. Requirements under the low-density option emphasize limits on 
housing density and impervious surface coverage as well as the use of vegetated 
buffers along watercourses. 
 
Requirements under the high-density option do not limit housing density and allow 
greater impervious surface coverage, but call for the installation of wet detention 
basins or other engineered stormwater management systems that both control the 
rate of stormwater discharge and allow the removal of suspended solids. If a local 
government elects to use the high-density option, it must assume ultimate 
responsibility for the operation, maintenance, and inspection of the engineered 
stormwater controls.  

 
Wake County does not own or operate major water or wastewater treatment 
systems, and the intensity of development allowed under the "low density option" is 
appropriate for development without such central systems. Further, the County does 
not have a stormwater utility operation, and is not otherwise organized for operating, 
maintaining, and inspecting engineered stormwater controls throughout its zoning 
jurisdiction. The County, therefore, elected to meet the state's requirements under its 
low-density option. The County water supply watershed protection regulations are 
intended to meet all of the state's minimum requirements and to exceed those 
requirements as needed, based on past Wake County practices and policies, which 
predated the state's Water Supply Watershed Protection Act.  

 
Wake County protects water quality in water supply watersheds by applying land use 
and development regulations that are designed to keep impervious surface coverage 
low and to provide adequate infiltration of runoff water into the ground. They do so by 
limiting the density of residential development, limiting the impervious surface 
coverage of nonresidential development, requiring vegetated buffers along 
watercourses, limiting nonresidential land uses to those with characteristics less 
likely to adversely affect water quality, controlling the storage and use of hazardous 
materials, and applying design standards to minimize adverse water quality impacts. 
These land use and development regulations help maintain water quality and direct 
more dense growth out of water supply watersheds and into urbanizing areas. 
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Wake County Land Use Plans  
Wake County has continued to improve and expand on the findings and goals of the Land Use 
Plan by pursuing the development and adoption of Area Land Use Plans that more specifically 
define and describe land use goals within certain areas of the County of mutual interest to the 
County and local municipalities. These plans graphically depict plans for future growth and 
development within the County.  The detailed plan-map for each area of the County may be 
viewed and printed from the County Planning Departments WEB site at 
http://www.wakegov.com/planningmaps/PDFWebsite_06/default.htm and are part of this section 
by reference.  The overall land use plan map (Land Use Classifications Map) showing proposed 
land use categories and densities is in the pocket of this plan.  Maps are numbered as follows: 
 

1. Wake County Land Use Plan: General Classifications 
2. Wake County Land Use Classifications 
3. Southwest Wake Area Land Use Plan 
4. Southeast Wake Area Land Use Plan 
5. Northeast Wake Area Land Use Plan 
6. East Raleigh/Knightdale Area Land Use Plan 
7. Fuquay-Varina/Garner Area Land Use Plan  
 

Copies of these maps are in  the map pockets at the end of the Plan.  Each Area Land Use Plan 
has a defined set of goals and strategies for achieving the plan vision. For more detail, the 
reader is referred to the appropriate Area Land Use Plan. 
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Growth Management  Strategy 
The Growth Management Strategy  was developed by a countywide task force that included 
equal representation from each municipal governing board, the Board of Education, and the 
Board of County Commissioners.  The task force was charged with preparing and presenting a 
countywide Growth Management Strategy to municipal and county governing boards for 
adoption. The plan recommends actions and strategies which, when combined, will ensure 
economic viability and the ability to keep up with demands for services, infrastructure, and 
environmental sustainability throughout Wake County.  
 
The plan coordinates with regional efforts, deals primarily with areas of countywide importance, 
and reflects the uniqueness and goals of each jurisdiction. The plan also addresses five aspects 
of growth: rate and timing, location, amount and density, cost, and quality.  The plan also 
recommends actions to be taken by each governing board to ensure implementation. 
 

Common Objectives 
The Growth Management Strategy seeks to establish common objectives that will serve 
three primary purposes: 

1. To establish a set of guiding principles for growth management in Wake County, 
upon which all twelve municipalities, the County and the Wake County School Board 
can agree. 

2. To provide a policy foundation for the completion of the Wake County Growth 
Management Strategy. 

3. To serve as “success criteria” for evaluating the recommendations of the Growth 
Management Strategy. 

 
A brief description of common planning objectives is shown in Table C-5. 

 



Table C-5: Growth Management Strategy Common Planning Objectives  
 

Objective Description 
Uniqueness 
of 
Each Community 

1. The planning process should employ qualitative as well as quantitative information describing the unique character, identify, history, 
tradition, environmental quality, and regional strengths of each participating community. This information should suggest those 
features of each community that are worth preserving. 

2. The planning process must allow each community to determine its own vision and destiny, while at the same time doing no harm to 
neighboring communities. This will require shared information and mutual respect for the vision and growth management goals of 
other area communities. 

3. The planning process should seek to preserve the distinction and physical separation between communities.  It should recognize and 
foster a pattern of growth which provides for open space relief, farmland and woodland between towns. 

4. The planning process should promote alternatives to sprawl and discourage the absorption of smaller communities by larger ones.  
Sprawl and its alternatives shall be defined through the use of density standards and other descriptive measures. 

Water 
and 
Sewer 
Services 

1. The collective capabilities of area water supplies and sewage treatment facilities ultimately determine the opportunities and limits to 
urban growth.  The planning process shall seek to quantify the projected capacities of area water supplies and sewage treatment 
facilities; thereby allowing for available resources to match anticipated growth. (Non-urban areas to continue with wells and septic 
tanks.) 

2. The planning process shall employ a rational analysis of land suitability on a regional or countywide basis to determine areas where 
water and sewer service should be extended.  Emphasis shall be on promoting compact growth in or near existing towns on lands 
most suited for development.  Services shall not promote the premature conversion of open space nor encourage development in 
environmentally sensitive or hazardous areas. 

3. Regional planning, organization and management of water and sewer services shall be pursued to 1) facilitate long range planning 
and coordination; 2) allow for the cost savings related to economies of scale; 3) better meet state and federal standards for system 
design/upgrades; 4) provide for more consistent environmental protection measures; and 5) allow for more consistent service 
standards and charges to customers. 

4. Ground and surface water quality protection, water conservation, and water reclamation and reuse technologies shall be integral 
elements of any long-term strategy for the provision of water and wastewater treatment in the region. 

Land Use 
and Developmen
Standards 

t 
1. The planning process shall create a common language and uniform terminology for each community’s use in establishing and 

implementing development standards.  Such a common language shall include, for example, descriptors of development density, 
traffic impacts, open space measures, zoning and subdivision terminology, environmental impacts, and adequate public facilities. 

2. While a common language for describing development standards shall be employed countywide, the particular standards established 
in each community may be tailored to achieve the unique vision, goals and character desired by each community.  Exceptions to this 
general rule may include the need for uniform standards for schools, riparian buffers along bodies of water, and uniform standards 
for share transportation facilities. 

3. Land use plans and major developments in adjoining political jurisdictions (or in jurisdictions sharing proximate access to the same 
transportation facilities or bodies of water) shall be prepared and/or approved in consultation with one another. While no local 
government shall have veto power over the actions of another, each local government shall make a good faith effort to take into 
consideration the concerns of the adjoining or nearby jurisdiction. 
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Objective Description 
4. Land use plans and growth management tools shall promote mixed-use centers of various scales and densities as appropriate to their 

location in each city, town, or unincorporated area.  Such mixed-use centers shall include a diversity of both non-residential and 
residential development types and costs.  The location of such mixed-use centers shall be carefully coordinated with plans for 
infrastructure, including transportation and transit, water and sewer services, schools, and parks and open space. 

Schools 1. The Growth Management Strategy shall endorse neighborhood/ community schools as a critical building block in creating a sense of 
community.  Benefits include improved community involvement and ownership of schools, greater parental involvement, and lower 
transportation costs (including time spent traveling) for students, parents and taxpayers. 

2. The Growth Management Strategy shall support the goal of diversity in schools by facilitating the creation of more diverse 
communities, and to reduce the need for special school districting and busing.  Specifically, diversity in housing costs, family 
incomes and demographics shall be fostered through methods such as mixed-use development, inclusive zoning, and incentives for 
affordable housing. 

3. The Growth Management Strategy shall recommend strategies for the school board and the county’s municipalities to resolve 
conflicting goals concerning the placement and purpose of new schools. The plan shall recognize a greater role for municipalities in 
the siting and design of new schools, and for their management and multiple use.  This is in keeping with a holistic, integrated 
approach to building better communities. 

4. The Growth Management Strategy shall endorse site selection and design criteria for new schools including priorities for: safe 
pedestrian and bicycle access, transit use, neighborhood connectivity, infrastructure availability, and environmental compatibility. 

5. Costs for new schools, including site acquisition and construction costs, shall be borne largely by the new growth and development 
creating the demand.  Methods for assigning these costs may include land dedication, fees in lieu of land dedication, and school 
impact fees, among others.  Trade-offs may include density bonuses, density transfers, and infrastructure exchanges, among others. 

Open Space  1. The Growth Management Strategy shall support initiatives to establish one or more reliable sources of funding for open space 
preservation.  Such funding should be sufficient not only for open space identification and acquisition, but also for on going 
stewardship/ maintenance of the resource, and an education program. 

2. Education programs should have a two-fold purpose: 
a) to inform the general public as to the environmental, recreational, cultural, historic and economic benefits of open space 

preservation; and 
b) to inform property owners, developers, farmers and others as to the tax advantages of conservation easements, property 

donations, and other methods of achieving open space preservation. 
3. Additions to the open space system, or fees in lieu of such additions, shall be viewed as a normal part of the land development 

process. The plan shall also review the full range of tools for establishing open space during the development process, including 
density bonuses, density transfers, clustering and other methods.  Standards shall be set forth for both the quantity and quality of the 
open space to be established. 

4. Plan recommendations regarding linear open space should address at least five objectives: 
a) to take advantage of buffers along streams or lakes; 
b) to capitalize upon infrastructure and utility easements 
c) to provide adequate corridors for wildlife movement; 
d) to create opportunities for greenway and trail development; and 
e) to enhance access to and interconnections within both the open space system and the transportation/transit network. 
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Objective Description 
5. The preservation of farmland as a viable economic enterprise shall be of particular concern for the Growth Management Strategy.  

Programs to preserve farmland should be voluntary and incentive-based. 
Transportation 1. Planned concentrations of mixed used development shall be encouraged so as to 

a) bring housing closer to jobs and services; 
b) reduce commuting distances, travel demand, and automobile dependency; 
c) provide opportunities for coordinated transit services; 
d) reduce air pollutant emissions relative to area growth; and 
e) improve access to services and the mobility of the elderly, disabled, or others who may not own an automobile. 

2. A planned system of interconnected, local roads, designed for multi-modal use, shall be supported which (1) connect residential 
areas with jobs, services and transit; (2) reduce reliance upon and relieve congestion on major thoroughfares, and (3) provide 
opportunities for pedestrian, bicycle and other modes of transportation away from major roads. 

3. Transportation Demand Management (TDM) shall be supported as a cost effective means to maximize the use of existing and 
planned transportation facilities.  Such methods may include, for example: high occupancy vehicle (HOV) lanes, intelligent 
transportation solutions (ITS), toll roads, van and carpooling, reversible lanes, signal timing, flexible work hours, and telecommuting. 

4. Thoroughfare planning shall emphasize the completion of regional linkages through state and inter-local agreement upon the 
identification, dedication, preservation, and acquisition of necessary transportation corridors.  Governments shall expedite the 
completion of important transportation linkages through public involvement, consensus building and early commitment during the 
preparation of local land use or other related plans. 

How to 
Pay for 
Growth 

1. Growth-induced demand and costs for infrastructure, facilities and services shall be borne by those primarily responsible for the 
increased demand and costs.  The effect of this policy may be to reduce reliance upon property taxes to pay for growth. 

2. The plan shall evaluate a variety of methods by which the costs of growth may be addressed.  Such methods may include, for 
example: impact fees and taxes, special tax districts, user fees and tolls, developer installed facilities, property taxes, dedicated 
sales tax proceeds, public/private partnerships, adequate public facilities ordinances, and privatization of services. 

3. The Growth Management Strategy shall identify a state legislative agenda for backing by all local governments participating in the 
planning process, to enable, as necessary, particular tools for managing and paying for the costs of growth.  One purpose of such 
legislative action would be to make the same set of growth management and revenue tools available to all local governments in the 
County. 

4. The Growth Management Strategy shall explore the feasibility of tax base sharing within the County, whereby the service costs and 
tax revenues attributable to development anywhere in the County may be allocated on a rational basis to local governments 
throughout Wake County. 

Source: Wake County Growth Management Strategy. 



Watershed Management Plan 
As one of America’s best places to live, Wake County has experienced significant changes in 
economic development and population growth since 1990. Though numerous benefits are 
associated with the gains in economic development and population growth, there are also 
accompanying pressures on the precious water resources, streams, and valuable wildlife 
habitats of the County. Recent reports from the North Carolina Division of Water Quality identify 
runoff from construction sites and developed areas associated with urban growth as the major 
source of water pollution in the County. Without addressing this issue, the County can expect 
growing problems from sediment, bacteria, nutrients, metals and other pollutants associated 
with urban runoff. 
 
In order to protect County water resources, and at the Wake County Board of Commissioners 
request, a countywide task force developed a watershed management plan to serve as the 
County’s strategic plan for protecting and restoring the designated uses of Wake County water 
bodies.  The Watershed Management Plan takes a comprehensive approach to protecting and 
restoring water resources by establishing methods to control stormwater runoff from 
surrounding land. This project was a local, grass roots environmental effort to improve and 
protect water quality and aquatic habitat within a watershed through the cooperative efforts of 
local citizens, environmental groups, local and state agencies, and local businesses.  
 
Stream health is directly affected by the physical changes to the land surrounding and draining 
to a stream.  Potential influences on stream health degradation include increased run off from 
impervious surface areas, disturbance of riparian vegetation, and development within riparian 
buffer zones along stream corridors.  
 
The Watershed Management Task Force completed an assessment of current conditions and 
evaluated options and strategies to address the quality of watersheds. The task force discussed 
land use planning tools necessary to maintain healthy watersheds, identified existing urban 
centers for infill development, future growth areas where incentives could be provided to 
encourage development, and priority resource protection areas where population growth would 
be discouraged in order to protect water resources.  
 
Open Space Preservation Program 
The Wake County Board of Commissioners, in recognizing the need to preserve important open 
space while accommodating growth, established an Open Space Preservation Program 
designed to preserve forests, meadow, fields, wetlands, floodplains, and other areas that should 
remain relatively undisturbed.  An Open Space Partnership Grant Program has been developed 
to collaborate with local organizations in preserving significant natural resources. The grant 
program provides funding to organizations in Wake County to plan and acquire land with unique 
open space qualities. 
 
The Open Space Program seeks to preserve open space for five reasons – to preserve 
significant environmental, recreational, wildlife habitat, cultural resources, and historic 
resources.  The environmental category recognizes that open space preservation contributes to 
improved air and water quality. 
 
Although the current description of this category does not mention flood control, it does 
specifically mention vegetated waterway buffers as essential to the protection of drinking water 
resources as they absorb and filter nutrients and pesticides.  Another enormous benefit is the 
absorption of stormwater runoff, which leads to reduced flood heights and velocities. 
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The criteria considered in selecting open space property for protection include qualitative and 
quantitative evaluation measures.  Qualitative measures include location in relation to non-
urban and municipal urban growth areas, proximity to surrounding existing public or private 
open space parcels and facilities, potential for connection to existing or potential public/private 
open space parcels and facilities, relation to sensitive watershed areas and water supplies, 
accessibility from transportation routes, aesthetic qualities including scenic quality or 
outstanding physical characteristics, usability of the site for passive recreation, scientific or 
education purposes, threat of loss, rarity of vegetation or wildlife species, and parcel size. 
Quantitative measures include cost, manageability, partnerships, and parcel configuration. 
 

Benefits of Open Space – Flood Control 
Open space helps to prevent or reduce the severity of floods by allowing more rainfall to be 
absorbed into the ground.  When rain falls on roofs, parking lots, compacted ground, and 
streets, it "runs off" and increases the amount of water flowing into streams and rivers. 
Increased stormwater runoff caused by urbanization overwhelms the banks of natural 
streams and causing water overflows onto adjacent floodplain areas. 
 
When rain soaks into the ground it slowly percolates down and joins vast underground water 
reserves used as sources of drinking water. As urbanization results in higher impervious 
surface ratios, the amount of water soaking into the ground is decreased significantly and 
underground water reserves subside. Over time this results in the necessity to drill deeper 
wells at greater cost and with the increased probability that water yields will be reduced. 
Every acre of open space preserved lessens the impervious surface ratio and increases 
groundwater recharge. 

 
Other human activities also contribute to increased flooding. In the past, stream channels 
were often straightened and deepened and dikes and floodwalls were built to contain excess 
stormwater runoff.  Rather than reducing flooding, it is now commonly believed that these 
efforts have only made flooding problems worse overall.  

 
Retention/detention ponds are being used throughout Wake County to help mitigate 
flooding.  Many communities have adopted regulations requiring developers to dig basins 
and ponds on their property and to channel excess stormwater runoff into and through these 
basins.  The ponds are designed to hold water for a certain length of time before allowing it 
to be discharged into a stream. Holding the water for a period of time allows sediment and 
pollutants to settle to the bottom of the pond, removing much of pollution before the water is 
released into a stream. These ponds also help regulate the speed of water discharge, thus 
helping to reduce erosion problems. 
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 Unified Development Ordinance 
The Wake County Zoning regulations are   applicable to land development within the zoning 
jurisdiction of Wake County.  They are not applicable to the zoning jurisdictions of the 
incorporated municipalities within Wake County.  (The zoning jurisdiction of a municipality 
consists of land within the corporate limits plus the surrounding area identified as the 
extraterritorial jurisdiction (ETJ).)   
 
The zoning  regulations establish general residential and nonresidential zoning districts 
conditional use zoning districts, and overlay zoning districts.  The  regulations have provisions 
for uses allowed only with special use permits where additional restrictions are placed on 
development. The ordinance also establishes dimensional regulations for site development and 
parking and sign standards.  The Wake County Zoning Map (shown at 
http://www.wakegov.com/planningmaps/PDFWebsite_06/default.htm) graphically depicts 
existing zoning districts and reflects current land uses. 
 
Subsections of the zoning  regulations that relate directly to hazard mitigation include water 
supply watershed buffer requirements and flood hazard control regulations.  Those regulations 
and the remainder of the UDO may be viewed in their entirety at the Planning Department’s 
WEB page where they are kept up to date.   http://www.wakegov.com/planning/udo/default.htm 
 
Water Supply Watershed Buffer Standards 
In 2003, Wake County adopted more stringent standards for preservation of stream buffers 
within water supply watersheds. This section of the zoning ordinance states: “water supply 
watershed buffers provide strips of natural vegetation that remove pollutants from stormwater 
runoff before they reach a water supply source or a watercourse that drains to a water supply 
source.  They do so by allowing infiltration of runoff and filtration of pollutants through the 
ground and soil, slowing runoff flow to allow settling and deposition of pollutants, and providing 
vegetation that absorbs pollutants through root systems. The provision of vegetated, 
undisturbed buffers within water supply watersheds, therefore, is an important and effective 
means of maintaining the quality of public water supply sources and protecting those sources 
from potential polluting activities associated with development”. 
 
Riparian buffers within water supply watersheds are required to be preserved as described in 
Table C-6. Generally uses allowed within riparian buffers include archeological activities, 
bridges, dam maintenance, drainage ditches, pond drainage, driveway crossings for single-
family dwelling access, utility lines, recreation  trails, railroad crossings, remove or previous fill 
or debris, public or private road crossings, scientific studies and stream gauging, on-site sewage 
disposal systems, stormwater management ponds, stream restoration, stream bank 
stabilization, temporary sediment and erosion control measures, vegetation management, water 
dependent structures, and wetland restoration.  For a complete list of allowed uses and 
conditions, the reader is referred to Section 1-1-31 (C) 4 of the Wake County Zoning Ordinance. 
 

Table C-6: Riparian Buffer Zones – Water Supply Watersheds, Year 2010 
 
Item Description 
Zone 1 The inner 50 feet of buffer shall consist of a vegetated area that is undisturbed except 

for the activities expressly allowed to occur within water supply watershed buffers. 
Zone 2 The outer 50 feet (where required) shall consist of a stable vegetated area that is 

undisturbed except as necessary to accommodate the activities expressly allowed to 
occur within water supply watershed buffers. 
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Allowed 
Disturbances 

Any allowed disturbance must be designed, constructed, and maintained so as to: 
a. minimize impervious or partially impervious surface coverage; 
b. Diffuse the flow of stormwater runoff, encourage sheet flow and avoid 

concentrated discharge of stormwater into surface waters; 
c. Maximize the use of Best Management Practices (BMPs) to minimize adverse 

water quality impacts; and  
d. Comply with all applicable standards and conditions of Table 2, Section 1-1-

31(C) 4. 
Source: Wake County  Unified Development Ordinance . 
 
 

2010 Wake County Hazard Mitigation Plan 
Appendix C – Capability Assessment C-21 



Table C-7 includes a description of water supply watershed buffers and building setbacks as 
required by the ordinance. 
 

Table C-7: Water Supply Watershed Buffer Requirements, Year 2010 
 

Required Location of Water Supply 
Watershed Buffer Minimum Buffer Width 

Minimum 
Building 

Setback from 
Buffer 

1.   Around a water supply impoundment, 
inside the watershed draining into the 
water supply water impoundment. 

100 feet from the flood pool 
elevation of the water supply 
impoundment, measured 
perpendicular to the shoreline. 

20 feet 

2.   Around a non-water supply impoundment 
with a drainage area of 25 acres or more, 
inside the watershed draining into the 
non-water supply impoundment. 

50 feet from the normal pool 
elevation of the non-water supply 
impoundment, measured 
perpendicular to the shoreline. 

20 feet 

3.   Along each side of a stream shown as a 
perennial stream on the most recent 
edition of U.S.G.S. 1:24,000 (7.5 minute) 
scale topographic maps. 

100 feet on each side from the 
stream bank, measured 
perpendicular to the river or stream 
bank. The area that begins at the 
stream bank and extends landward 
50 feet is subject to the Zone 1 
standards; the next 50 feet 
landward is subject to the Zone 2 
standards. 

None 

4.   Along each side of a non-perennial 
watercourse, channel, ditch or similar 
physiographic feature with a drainage 
area of 25 acres or more, inside the 
watershed draining into the stream. 

50 feet on each side of the natural 
drainage flow line, measured 
perpendicular to the drainageway. 20 feet 

5.   Around a water impoundment with a 
drainage areas of at least 5 acres, but 
less than 25 acres, inside the watershed 
draining into the water impoundment. 

30 feet from the normal pool 
elevation of the water 
impoundment, measured 
perpendicular to the shoreline. 

20 feet 

6.   Along each side of a watercourse, 
channel, ditch, or similar physiographic 
feature with a drainage areas of at least 
5 acres, but less than 25 acres, inside 
the drainage areas of the drainageway. 

30 feet on each side of the natural 
drainage flow line, measured 
perpendicular to the drainageway. 

20 feet 

Source: Wake County Unified Development Ordinance  
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Floodplain Management Program 
In recognition that flood hazard areas are subject to periodic inundation (flooding) which may 
result in the loss of life or damage to property as well as other adverse effects, these areas are 
subject to specific regulations enforced by the County. Flood hazard areas must be shown on 
the record plat of subdivisions as well as on the construction drawings for commercial areas. 
Encroachments (fill material, roads, buildings, etc., in these areas are discouraged and when 
allowed must meet rigorous design standards. In addition it must be proven (usually through a 
flood study prepared at the applicant's expense) that the encroachment does not adversely 
affect existing or proposed on-site structures or off-site properties. 

Special Flood Hazard Areas identified on Flood Insurance Rate Maps (FIRMs) provided by the 
National Flood Insurance Program (an arm of the Federal Emergency Management Agency 
(FEMA)), as well as Flood Hazard Soils Areas identified in "The Soil Survey, Wake County, 
North Carolina", are regulated.  For Flood Hazard Soils Areas, the following rules and 
procedures apply: 

1) Areas with less than 4 acres of total drainage area are exempt. A professional land 
surveyor may be required to check the drainage area and certify that the total is less 
than 4 acres. 

2) Areas of 4 or more acres of total drainage area may be remapped by a licensed soil 
scientist who will produce a new map as well as a report indicating how the work was 
performed and any study findings. 

3) A flood study may be performed by a licensed design professional (engineer, landscape 
architect or surveyor) to delineate the 100-year floodplain. This is the most accurate way 
to determine actual flood limits for a floodplain area. 

Flood Hazard Areas ( Unified Development Ordinance Article 14 ) 
This article  was most recently amended in May 2006.  The purpose section of the ordinance 
states that “flood hazard areas of the County are subject to periodic inundation which may result 
in loss of life and property, health and safety hazards, disruption of commerce and 
governmental services, extraordinary public expenditures for flood protection and relief, and 
impairment of the tax base, all of which adversely affect the public health, safety or general 
welfare.  The cumulative effect of obstructions in floodplains cause increased flood heights and 
velocities and, therefore, increased flood losses.” 
 
The ordinance establishes provisions to: 
1. Restrict or prohibit uses that are dangerous to health, safety and property when flooded; 
2. Require that uses vulnerable to floods, including ancillary facilities that serve such uses, be 

protected against flood damage at the time of initial construction; 
3. Control the alteration of natural flood plains, stream channels, and natural protective 

barriers, which are involved in passage of flood waters; 
4. Control filling, grading, dredging and other land alterations which may increase flood 

damage; 
5. Prevent or regulate the construction of flood barriers which will unnaturally divert flood 

waters or increase flood hazards elsewhere; and  
6. Protect individuals from purchasing lands, which are unsuitable for intended purposes 

because of flood hazards. 
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Areas of Special Flood Hazard 
Areas of special flood hazard are defined “the land in a floodplain subject to a one (1) 
percent or greater chance of flooding in any given year”.  The areas of special flood hazard 
are further defined as: 
 
1. Those areas specified by the Federal Emergency Management Agency, in its Flood 

Insurance Study, and any subsequent revision thereof: 
2. Those areas specified by the Federal Emergency Management Agency within a report 

entitled Flood Insurance Study for the County of Wake, , with accompanying Flood 
Insurance Rate Maps and Flood Boundary and Floodway Maps, and any subsequent 
revisions thereto; and 

3. Those areas specified as “regulated discharge floodplain areas”. 
4. Those areas specified as flood hazard soils in the Soil Survey, Wake County, North 

Carolina, dated November 1970, and any subsequent revisions thereto, as delineated by 
transparent photographic enlargements of soil maps taken there from, hereafter referred 
to as “soil overlay maps”.  (These maps shall be used in all areas of the County where 
flood hazards exist but are not shown on maps in the Flood Insurance Study.)  Soil 
overlay maps were produced at the same scale as the County tax maps in order that 
flood hazard areas may be located within reference to property lines.  Flood hazard 
areas are identified by those soils subject to flooding and having severe limitations for 
home sites and certain other uses because of flooding. 

 
Flood Hazard Soils 
Soils identified by Wake County as flood hazard soils are listed in Table C-8.  The Wake 
County Zoning Ordinance provides for the modification of a flood hazard soil boundary as 
shown on Soil Overlay Maps by field investigation by a soil scientist.  Base flood elevation 
studies certified by a licensed professional may also supersede existing flood hazard soil 
boundary designations upon approval of the County. 

 

Table C-8: Wake County Soil Survey Flood Hazard Soils 
 

Soil Map Symbol Name/Description 
AfA Altavista fine sandy loam 0 to 4% slopes 
Au Augusta fine sandy loam 0 to 4% slopes 
Bu Buncombe 0 to 2% slopes 
Cm Chewacla 0 to 2% slopes 
Cn Colfax sandy loam 0 to 6% slopes 
Co Congaree fine sandy loam 0 to 2% slopes 
Cp Congaree silt loam 0 to 2% slopes 
Ly Lynchburg sandy loam 0 to 2% slopes 
Me Mantachie soils 0 to 4% slopes 
Ps Plummer sand 0 to 2% slopes 
Ra Rains fine sandy loam 0 to 2% slopes 
Ro Roanoke fine sandy loam 0 to 2% slopes 
Sw Swamp 
Wh Wahee fine sandy loam 0 to 2% slopes 
Wn Wehadkee silt loam 0 to 2% slopes 
Wo Wehadkee and Bibb soils 0 to 4% slopes 
Wy Worsham sandy loam 0 to 4% slopes 

Source: Wake County Zoning Ordinance. 
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Prohibited Uses 
In the May 2003 amendment to the ordinance, Wake County significantly tightened control 
over uses that could be constructed within the floodway, floodway fringe and flood hazard 
soil areas. For detail or specific wording in the ordinance, the reader is referred to the Wake 
County Zoning Ordinance Section 1-1-26. 
 

Floodway 
With some exceptions (boat docks, quarrying, streets, bridges, utility lines, dams, 
drainage ditches, recreation trails, and stream and wetland restoration and similar uses), 
the following uses are prohibited within floodways: 

a) New structures constructed or placed within the floodway; 
b) Fill within the floodway; and  
c) New solid waste disposal facilities, hazardous waste management facilities, 

salvage yards, and chemical storage facilities or similar uses that may result in 
environmental contamination. (A structure or tank for chemical or fuel storage 
incidental to an allowed use or to the operation of a water treatment plants or 
wastewater treatment facility may be located in a special flood hazard area only if 
the structure or tank is either elevated or floodproofed to at least one foot above 
the regulatory flood protection elevation and certified accordingly.) 

 
Floodway Fringe 
Similarly, for floodway fringe areas, the only uses permitted are: 
a) uses permitted within permitted and regulated in floodways; and 
b) underground storage and structure foundations and supports that are watertight and 

substantially impermeable to the passage of water and are designed to withstand the 
flood depts., velocities, impact and uplift forces associated with the 100-year flood at 
the location of the structure. 

 
Uses prohibited within floodway fringe areas include: 
a) No new structures constructed or placed within the floodway fringe. 
b) No fill placed in the floodway fringe except as otherwise provided unless cut and fill is 

balanced on the site, a no-rise certification is provided with sufficient documentation 
to verify that there will be no increase in the base flood elevation.  No portion of the 
property located in the floodplain shall be permitted to be included in a request for a 
Letter of Map Amendment (LOMA). 

c) New solid waste disposal facilities, hazardous waste management facilities, salvage 
yards, and chemical storage facilities or similar uses that may result in environmental 
contamination. (A structure or tank for chemical or fuel storage incidental to an 
allowed use or to the operation of a water treatment plants or wastewater treatment 
facility may be located in a special flood hazard area only if the structure or tank is 
either elevated or floodproofed to at least one foot above the regulatory flood 
protection elevation and certified accordingly.) 

 
Flood Hazard Soil Areas 
Uses permitted in floodways and floodway fringe areas are allowed in flood hazard soil 
areas and such uses may raise the elevation of the base flood in excess of one (1) food 
provided that any use which raises the elevation of the base flood meets the following 
conditions: 
a) The Wake County Environmental Services Department shall review and approve 

any hydrologic or other data prepared to show regulatory flood protection 
elevations. 
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b) All areas upstream of the use that become inundated by the 100-year flood as a 
result of that use shall be owned by or controlled through a recorded easement in 
favor of the party introducing the use. In addition, the party introducing the use shall 
be responsible for floodproofing all utilities that are susceptible to the hazards of 
flooding because of their location below the base flood elevation; and no 
floodwaters shall be in excess of the pre-development 100-year water surface 
elevation on properties not owned or controlled by the applicant; and 

c) Such uses shall be subject to standards and procedures established by the County. 
 
Subdivision Ordinance 
Subdivision regulations are intended to control the division of land into parcels for the purpose 
of building development or sale.  Subdivision regulations provide for orderly growth and 
development by setting standards for street construction, interconnecting street systems, 
utilities, and for other improvements that ensure the appropriate design and layout of new 
development.  These regulations also serve to protect natural features and resources by not 
allowing or reducing development intensity within sensitive environmental areas.   
 
The Wake County Subdivision Ordinance is applicable to divisions of parcels of land within the 
planning jurisdiction of Wake County.  It is not applicable to divisions of land within the planning 
jurisdictions of the municipalities within the County unless the governing body of a municipality 
specifically requests by resolution that the County apply subdivision regulations for the 
municipality. 
 

Review and Approval of Subdivisions 
Wake County subdivision regulations provide for administrative approval of minor 
subdivisions which do not create more than three lots with access to a public road or a 
subdivision creating six or fewer lots fronting on a existing public road which meet certain 
criteria including that the land to be subdivided “is not entirely or substantially located in a 
flood hazard area” as defined by the County. 

 
Larger subdivisions go through a 3-step review and approval process – preliminary plan, 
construction plat, and record plat.  Improvements required by the ordinance include, among 
other requirements, that subdivider shall be responsible for the construction, installation, and 
maintenance of drainage facilities and easements, stormwater management devices, and 
erosion and sedimentation control devices. 

 
Alternate Subdivision Designs/Cluster Subdivisions 
The subdivision ordinance provides for alternative cluster subdivision design within certain 
zoning districts.  The purpose of the cluster subdivision provision of the ordinance is to 
encourage subdivision design that is more efficient and better suited to the natural features 
of the land than a conventional subdivision layout.  Cluster design provisions allow for 
development using lot density standards rather than specified minimum lot sizes and by 
requiring that part of the subdivision site be set aside as usable open space.  The provision 
allows for smaller lots concentrated on those parts of the subdivision site that are best suited 
to accommodate development with the least adverse impact.  Clustering lots allows smaller 
and less costly network of roads and utilities, encourages closer-knit and safer 
neighborhoods, and reduces the amount of impervious surface and resulting stormwater 
runoff. 
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 Open Space Requirements 
When creating a cluster subdivision, land that is not in lots, road rights-of-way, utilities or 
reserved for future development when municipal services are available, must be 
dedicated or reserved as permanent open space.  Total open space must equal at least 
ten percent (10%) of the subdivision site where the subdivision is located in a USA or 
USA/WSW and at least twenty-five percent (25%) where the subdivision is located 
outside of an urban service area. 

 
The subdivision ordinance contains more specific detail but generally open space is to 
be reserved or dedicated for one or more of five specific reasons: 
 

1. Conservation and protection of natural hazard areas; 
2. Conservation and protection of significant natural areas; 
3. Conservation and protection of important historic resources: 
4. Provision or active and/or passive outdoor recreation opportunities; and 
5. Retention of productive farmland or forest land. 

 
Regarding conservation and protection of natural hazard areas, the ordinance requires 
“Conservation of, and avoidance of development, in any readily identifiable natural 
hazard areas – i.e., areas that potentially pose a significant hazard to people or property 
(e.g., designated floodways, other perennially wet lands, and lands whose slope and/or 
soils make them particularly susceptible to erosion when disturbed by development 
activities).”  The ordinance goes on to state that “highest priority for the location, design, 
and use of open space shall be given to conserving, and avoiding development in, any 
natural hazard areas on the subdivision site.” 

 
Cluster Subdivisions in Water Supply Watersheds 
Where a cluster subdivision is proposed within a protected water supply watershed, the 
ordinance requires that the subdivision be designed so that: 

1. Lots and development sites are concentrated in upland areas and, to the maximum 
extent practicable, away from surface waters and drainageways, and the remainder 
of the site – i.e., undeveloped open space dedicated or reserved for one of the 
natural area conservation purposes . . . – is retained in a vegetated or natural state; 
and 

2. Built-upon areas are sited and designed to minimize stormwater runoff impact to the 
watershed’s receiving waters by minimizing concentrated stormwater flow, 
maximizing the use of sheet flow through vegetated areas, and maximizing the flow 
length through vegetated areas. 

 
General Standards for Subdivisions 
The subdivision ordinance establishes general standards for the subdivision of property 
including a requirement that “Lands subject to flooding, excessive erosion, and slides 
because of soil types or groups, water courses and other drainageways, steep slopes, or 
other hazards shall not be platted for residential or other uses in such a way as to present a 
danger to life or property, or to the public health, safety, or general welfare.”  The ordinance 
also specifies that due consideration should be given to preserving natural features (such as 
trees, ponds, streams, rivers, and lakes) and historical resources that are of value to the 
County as a whole. 

 
Special requirements for subdivisions within water supply watersheds include that all 
development associated with the subdivision shall “to the maximum extent practicable, 
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minimize impervious or partially pervious surface coverage, direct stormwater away from 
surface waters, incorporate Best Management Practices (BMPs) to minimize water quality 
impacts, and transport stormwater runoff from the development by vegetated conveyances.”  
A BMP is defined by the ordinance as “A recognized method, activity, device, maintenance 
procedure, or other management practice used singularly or in combination to minimize the 
amount of nonpoint source pollution entering surface waters.” 

 
Stormwater Drainage 
Regarding stormwater drainage, the ordinance requires that subdividers provide for 
adequate drainage of all surface water using the existing natural drainage system and by 
prohibiting major piping and modification of natural watercourses unless specifically 
approved by the County.  Heavy concentration of stormwater runoff is to be avoided as to 
eliminate or minimize flooding and the subdivider may be required to provide 
retention/detention devices when applicable. 

 
Soil Erosion and Sedimentation Control 
The regulation of soil erosion and sedimentation control requires that land disturbing activities 
be monitored to control accelerated erosion and loss of sediment.  Controlling erosion and 
sedimentation reduces the loss of valuable topsoil and reduces the likelihood of water pollution 
and damage to watercourses.  Although its intended purpose is not targeted at hazard 
mitigation, it can impact mitigation initiatives.  
 
By state law, Wake County specifies that no construction activity that would disturb greater than 
one acre of land commence until an erosion and sedimentation control plan has been approved.  
Control measures must be designed and constructed to provide protection from peak runoff 
from a 10-year storm.  Wake County enforces soil erosion and sedimentation control within the 
County planning jurisdiction and also within the planning jurisdictions of the towns of Fuquay-
Varina, Garner, Knightdale, Morrisville, Rolesville, Wake Forest, Wendell, and Zebulon. 
 
Building Code Enforcement 
Wake County enforces the North Carolina State Building Code as required by state law.  In 
addition to regulating building activity within the unincorporated areas of the County, Wake 
County also provides building inspection services for the towns of Knightdale, Rolesville, 
Wendell and Zebulon. 
 
Emergency Operations Plan for Multi-Hazards 
Although the primary purpose of the Plan is to be prepared for response and recovery, being 
prepared for a natural hazard disaster can have an enormous positive impact on mitigation, as 
preparedness ensures that fewer people will be exposed to impacts of hazards. Wake County is 
located in the North Carolina Emergency Management Central Branch and FEMA Region IV. 
 
The Wake County Emergency Operations Plan for Multi-Hazards is the product of the collective 
efforts of Wake County Emergency Services. The plan fulfills a US Congress requirement that 
counties provide unified guidance for multi-hazard emergency planning. The plan represents a 
consensus of all interested parties on implementation procedures, technical assistance and 
future guidance. The plan also serves as the foundation for organizational design, material 
acquisition, professional education, and individual/unit training.  The plan applies to emergency 
response agencies countywide, but can be tailored to specific strategic and operational 
requirements of each municipality and response organization.  The plan addresses seventeen 
hazard response topics.  Table C-9 contains a brief outline of the purpose of each section. 



Table C-9: Wake County Emergency Operations Plan Component Summary 
 
Component Purpose 
Function #1 
Transportation 

Provides overall coordination of transportation assistance to county departments, other governmental and private agencies, and 
voluntary organizations requiring transportation to perform emergency missions. A primary priority of the transportation function is to 
coordinate evacuation transportation and to support the transportation needs of other plan components. 

Function #2 
Communications 

Assures provision of telecommunications and emergency radio support to operations and provides technical assistance in the 
assessment and reconstruction of communications infrastructure. 

Function #3 
Public Works 
and Engineering 

Provides for essential public works and utility services during and following an emergency. This function has two primary responsibilities: 
debris clearance and removal, and restoration of public facilities. 

Function #4 
Fire Services/ 
Rescue 

Provides for coordination of fire service and emergency medical services and rescue activities to ensure the safety of life and property 
within the County during actual or imminent emergency situations. 

Function #5 
Information and 
Planning 

Collects, processes, and disseminates information about a potential or actual emergency to facilitate response and planning processes. 
This function includes recovery operations, situation unit, damage assessment, weather information, demobilization activities, expedient 
training, technical specialists, family center operations, planning for dislocated populations, re-entry inspections, permits, and 
Geographic Information System (GIS). 

Function # 6 
Mass Care 

Provides for the protection of the population from the effects of hazards through the identification of shelters and provision of mass care 
and social services in shelters. Also provides for emergency assistance to the residents in nursing/rest homes, and domiciliary homes 
located in Wake County. 

Function #7 
Resource Support 

Provides a system of identifying and locating resources within the County and a method of activating those resources during an 
emergency. Preservation, conservation and replenishment of these resources is also included. 

Function #8 
Public Health 

Provides a coordinated response to public health and medical needs following an emergency; provides a structure to receive assistance 
from field medical teams and volunteer medical personnel to assist persons with special needs; and provides staffing and supplies for 
Assisted Care Shelters. 

Function #9 
Search  

Activities include developing search patterns and procedures to locate emergency victims in damaged areas; and locating, extricating 
and providing for the immediate medical treatment of victims trapped in collapsed structures. 

Function #10 
Hazardous Materials 

Provides basic information and concepts for coping with potential hazardous material incidents (chemical and radiological). Establishes a 
plan of action for coordination and support of emergency response operations, as required pursuant to the Superfund Amendments and 
Reauthorization Act (SARA); Title III - "The Emergency Planning and Community Right-To-Know Act of 1986", Sec. 303(c).  

Function #11 
Disaster Medical 
Services 

Involves coordination of assistance to local residents and municipalities in identifying and meeting the medical needs of victims of a 
major emergency. Includes assessment of medical needs, management of medical care personnel, mental health and crisis counseling, 
and emergency medical services.  Also provides care for large numbers of casualties from an overseas war. 

Function #12 
Energy 

Facilitates restoration of energy systems following an emergency; coordinates the provision of emergency power and fuel to support 
response operations, as well as power and fuel to normalize community functions. Includes assessing energy system damage, energy 
supply demand, and requirements for restoration of such systems. As appropriate, this function will provide emergency information 
education and conservation guidance to the public.  
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Component Purpose 
Function #13 
Public Information 

Provides emergency information to the general public in the event of an emergency. Develop, maintains and conducts a program for 
dissemination of information to the media and the public related to specific emergency actions and recommendations for protective 
measures. 

Function #14 
Volunteers and 
Donations 

Expedites the delivery of donated goods and voluntary services to support relief efforts and manages monetary donations. 

Function #15 
Military Support 

Coordinates the use of military assets (federal and state) in supporting all other emergency service functions.  

Function #16 
Law Enforcement 

Provides for maintenance of law and order/traffic control during emergency situations and describes the operational policies to be 
implemented for the purpose of minimizing the impact of civil disturbances upon the citizens and property of Wake County. 

Function #17 
Animal Protection 

Provides direction and coordination of animal issues before, during and after an actual or potential disaster situation to facilitate overall 
animal related activities. Serves to protect wild and domesticated animal resources, the public health, the public food supply, the 
environment, and to ensure humane care and treatment of animals in case of a large-scale emergency that causes animal suffering. 

Source: Wake County Emergency Operations Plan for Multi-Hazards, June 1998. 
 



Basic Plan 
The plan establishes a mechanism to pre-determine actions to be taken by government 
agencies and private organizations of Wake County to reduce the vulnerabilities of people and 
property to disaster, and establish capabilities to respond effectively to the actual occurrence of 
a disaster.  Wake County is exposed to many hazards, all of which have the potential to disrupt 
local communities, cause damage, and create casualties. There are a number of potential 
hazards that could impact Wake County including the natural hazards discussed in detail in 
Section _ of the Hazard Mitigation Plan.  Other potential hazards (man-made, technological and 
national security) are identified as: 
 

Nuclear Threat/Attack 
There is a low threat for nuclear attack against the United States by enemy forces; however, 
no jurisdiction can be considered safe from the effects of an attack. In the event of an attack, 
Wake County may be a likely target due to its geographic location within the state, its 
governmental infrastructure (state capital), population density and industrial base. 
 
Fixed/Licensed Nuclear Facilities 
Fixed and licensed nuclear facilities within Wake County consist of: 1) Harris Nuclear Power 
Plant (HNPP), 2) Research reactors located at universities, and 3) Numerous facilities (e.g., 
hospital, medical, laboratory, business and industrial firms, etc.) licensed to utilize various 
radioactive isotopes. 
 
HNPP utilizes large amounts of radioactive materials in the reactor core of the nuclear 
power plant for production of electricity. Should an emergency incident occur, the primary 
risk is the accidental release of radioactive material into the environment. According to the 
U.S. Nuclear Regulatory Commission (NRC), both on-site and off-site emergency 
preparedness capabilities are "considered necessary and prudent for large power reactor 
facilities", to ensure that adequate capabilities exist for the protection of the public. 

 
The area around HNPP for which off-site emergency planning efforts are required is defined 
as the Planning Zone. This zone is further subdivided into two specific planning areas: 1) the 
plume exposure pathway (an area representing approximately a 10-mile radius surrounding 
HNPP), and 2) The ingestion exposure pathway (approximately a 50-mile radius 
surrounding HNPP). In the plume exposure pathway, the primary radiation hazards are 
whole body exposures to gamma radiation from the plume, or from deposited material and 
inhalation exposures. The ingestion of radiologically contaminated food and water 
represents the primary threat within the 50-mile ingestion exposure pathway. 

 
Due to the complexity of off-site emergency planning requirements for nuclear power plants, 
Wake County, in conjunction with the State of North Carolina (Division of Emergency 
Management), maintains a separate, in-depth emergency response plan and standard 
operating procedures in support of Harris Nuclear Power Plant. 

 
Hazardous Materials 
Hazardous materials are those substances, which, because of their characteristics, may 
pose a danger to the environment or the inhabitants of that environment when 
inappropriately introduced in sufficient quantity. They may be in the physical form of a 
useable product or as unusable waste. These substances include chemicals and other allied 
products, both of organic and inorganic nature. Organic products are used primarily in the 
manufacture of textiles, petroleum products, and pesticides. Inorganic products are used 
primarily in the manufacturer of paints, dyes, metal plating, electrical components and 
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fertilizers. To a lesser extent, some materials are used in the manufacture of man-made 
products, such as pharmaceuticals and other specialty items. 

 
Petroleum products are found in the form of liquid fuels and lubricants. The majority of 
concern from petroleum products results from the bulk storage and extensive transportation 
of materials. From the processors, these products (e.g., natural gas, oil, etc.) are moved by 
pipeline to bulk storage facilities (tank farms) for distribution by vehicle to area wholesale 
distributors and retailers. 

 
Hazardous Waste 
Hazardous waste is generated as a by-product during the use of hazardous substances 
usually resulting in diluted mixtures or concentrations. The storage and disposal of 
hazardous waste is an ever-growing problem. 
 
Hazardous materials incidents are the indirect result of advanced technology and increased 
personal use, combined with an ever growing demand for development and manufacture of 
products. Such incidents frequently occur as a result of transportation and/or facility related 
events, posing an inherent risk to human life, property and the environment. 

 
Transportation Accidents 
The potential exists for a major transportation accident to occur within Wake County. Major 
mass casualty incidents may result from the transportation of passengers via commercial 
aircraft, railway, or highway carriers. 

 
Flooding caused by Dam Failures 
Flooding is best described as the inundation of normally dry land or property resulting from 
an act of nature or from the failure of man-made structures.  Initial effects from flooding are 
inundation and swift currents (flash floods) carrying debris that cause structural damage to 
homes, buildings, roadways, bridges, farmland and public utilities. Agricultural losses may 
result to crops, livestock, stored feeds, or valuable soil base.   IN addition to natural 
phenomena, flooding may develop as the result of the failure of hydraulic structures (dam 
failure).  

 
Direction and Control 
Direction and control provides for an efficient response to an emergency by coordinating all 
response and recovery activities through one central location. When activated, the Emergency 
Operations Center (EOC) acts as the base of operations for all emergency management 
activities for the county. Members of emergency management services must remain familiar 
with supporting plans and procedures.  
 
The county EOC can be activated in a timely manner upon the imminent threat, or actual 
occurrence of a significant emergency. The county EOC has communication capabilities with 
emergency services organizations.  Standard Operating Procedures (SOPs) have been 
developed to implement appropriate and effective direction and control measures. Coordination 
of Wake County emergency operations, at all levels of government, will be formulated and 
effected in accordance with the Wake County Emergency Operations Plan for Multi-Hazards. 
 
The primary responsibility for direction and control of emergency operations and response 
efforts rests with county/local government. The North Carolina Division of Emergency 
Management (NCEM) will augment county/local emergency resources, upon request by those 
agencies.  Emergency operations shall include all activities, which are directed toward the 
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preservation of life and property, mitigation of the hazard or threat, establishing situation control, 
recovery and the restoration of critical services. 
 
Subject to the guidance of the Director of Public Safety (Emergency Operations), the 
Emergency Management Director (EMD) will organize and coordinate EOC activities to provide 
for timely, effective and flexible response efforts. The EOC will be activated and staffed in 
accordance with the nature and severity of the incident or threat, the agencies or jurisdictions 
involved operational objectives and strategies selected, and visualized response/support 
requirements. The EMD will notify county administration when it is deemed advisable to activate 
the EOC. 
 

Emergency Services Communications 
The emergency services dispatching/communications center operates continuously 24-
hours per day and is administered jointly by Wake County and the City of Raleigh. Also, 
around-the-clock dispatching capabilities exist in several municipalities within the county.  It 
is the intent and purpose of this article to establish an office of emergency management to 
ensure the complete and efficient utilization of all resources of the county and its 
municipalities in the event of disaster as defined herein. 
 
Emergency Management Plans 
Comprehensive emergency management plans shall be adopted and maintained by 
resolution of the board of commissioners and the governing boards of the municipalities. In 
preparation of these plans, the services, equipment, facilities and personnel of all existing 
departments and agencies shall be utilized to the fullest extent. Under comprehensive 
emergency management plans, each municipal department or agency shall perform those 
functions assigned and shall maintain a current state of readiness at all times. The basic 
emergency operation plan and disaster operations plan shall have the full effect of local law 
whenever a disaster is proclaimed. 

 
State of Emergency 
A state of emergency shall be deemed to exist whenever during times of public crisis, disaster, 
rioting, catastrophe or similar public emergency, for any reason, public safety authorities are 
unable to maintain public order or afford adequate protection for lives, safety or property, or 
whenever the occurrence of any such condition is imminent. 
 
In the event of an existing or threatened state of emergency endangering the lives, safety, 
health and welfare of the people within the county or any part thereof, or threatening damage to 
or destruction of property, the chairman of the board of commissioners is hereby authorized and 
empowered under G.S. Sections 14-288.13 and 166A.8 to issue a public proclamation declaring 
to all persons the existence of such a state of emergency, and, in order to more effectively 
protect the lives and property of people within the county, to place in effect any or all of the 
restrictions authorized in the Emergency Operations Plan. 
 
Federal Disaster Assistance Programs 
Federal programs and voluntary agency assistance which may be available to Wake County, 
municipal governments, and the populace under a Presidential Declaration following a major 
disaster or an emergency are described below. Other Federal programs may available under 
their own authority without a major disaster or emergency declaration. 
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Assistance to Local Governments - Major Disaster Declaration 
1. Clearance of debris, when in the public interest, on public or private lands or waters. 
2. Emergency protective measures for the preservation of life and property. 
3. Repair or replacement of roads, streets, and bridges. 
4. Repair or replacement of water control facilities (dikes, levees, irrigation works, and 

drainage facilities). 
5. Repair or replacement of public buildings and related equipment. 
6. Repair or replacement of public utilities. 
7. Repair or restoration to pre-disaster condition of essential public facilities damaged. 
8. Repair or restoration of recreational facilities and parks. 
9. Repair or replacement of private non-profit educational, utility, emergency, medical, and 

custodial care facilities, including those for the aged or disabled, and facilities on Indian 
reservations. 

10. Disaster loans from FEMA to those communities that may suffer a substantial loss of tax 
and other revenues and have demonstrated a need for financial assistance in order to 
perform their governmental functions. 

11. Repairs and operating assistance to public elementary and secondary schools by the 
Office of Education, Department of Health, Education, and Welfare. 

12. Use of federal equipment, supplies, facilities, personnel, and other resources (other than 
the extension of credit) from various federal agencies. 

13. Certain forms of hazard mitigation assistance from FEMA under its own authorities and 
with other federal agencies through the inter-agency hazard mitigation team process. 

14. Repairs to federal aid system roads when authorized by the Department of 
Transportation. 

 
Emergency Declaration 
1. Emergency mass care, such as emergency shelter, emergency provision of food, water 

and medicine, and emergency medical care. 
2. Clearance of debris to save lives and protect property and public health and safety. 
3. Emergency protective measures, including search and rescue, demolition of unsafe 

structures, warning of further risks and hazards, public information on health and safety 
measures, and other actions necessary to remove or to reduce immediate threats to 
public health and safety, to public property, or to private property when in the public 
interest. 

4. Emergency repairs to essential utilities and facilities as necessary to provide for their 
continued operation. 

 
Assistance to Individuals (Major Disaster Declaration) 
1. Temporary housing in the form of government, private and commercial resources or 

grants for minor repairs to owner-occupied damaged structures is provided. Temporary 
assistance with mortgage or rental payments for persons faced with loss of their 
residence because of disaster-created financial hardship. 

2. Disaster unemployment assistance and job placement assistance for those unemployed 
as a result of a major disaster. 

3. Individual and family grants to meet disaster related expenses or serious needs when 
those affected are unable to meet such expenses or needs through other programs or 
other means. 

4. Legal services to  low-income families and individuals. 
5. Crisis counseling and referrals to appropriate mental health agencies to relieve disaster-

caused mental health problems. 

2010 Wake County Hazard Mitigation Plan 
Appendix C – Capability Assessment C-34 



2010 Wake County Hazard Mitigation Plan 
Appendix C – Capability Assessment C-35 

6. Loans to individuals, businesses, and farmers for repair, rehabilitation, or replacement of 
damaged real and personal property and some production losses not fully covered by 
insurance. 

7. Agricultural assistance, including technical assistance, payments covering a major 
portion of the cost to eligible farmers who perform emergency conservation actions on 
farm land damaged by the disaster, and provision of federally owned feed grain for 
livestock and herd preservation.  

8. Veterans' assistance, such as death benefits, pensions, insurance settlements, and 
adjustments to home mortgages held by the Veterans Administration, if a VA-insured 
home has been damaged. 

9. Tax relief, including help from the Internal Revenue Service, in claiming casualty losses 
resulting from the disaster and state tax assistance. 

10. Waiver of penalty for early withdrawal of funds from certain time deposits. 
11. Cora Brown Fund, to assist victims of natural disasters for those disaster related needs 

that have not been or will not be met by government agencies or other organizations that 
have programs to address such needs. 

 
Community Capability Assessment Summary 
The overall assessment of Wake County community capability to address hazard mitigation 
through existing policies and ordinances is summarized in Table C-10.  

 
Incorporating Hazard Mitigation Requirements into Community Plans 
No policies, programs or ordinances have been found to have the effect of hindering 
hazard mitigation; however, there are opportunities to make current policies more 
effective for mitigation.  Existing policies and ordinances are regularly reviewed and 
considered for updates/revisions to meet changing community needs and to stay in 
compliance with State and Federal regulations.  
 
The County will create a process to incorporate requirements in the Hazard Mitigation 
Plan into existing community plans and ordinances. The Planning Department will be 
responsible for providing a copy of the Hazard Mitigation Plan to each County 
department and for ensuring that the responsible department (see Table C-10) 
incorporates hazard mitigation goals, objectives and actions into plan updates and 
ordinance revisions to ensure that updates and revisions do not contribute to increased 
community vulnerability to natural hazards. 
 
The specific departments, as noted in Table C-10, that are responsible for 
implementation, enforcement, and updates to community plans and ordinances will be 
charged with monitoring programs and regulations for opportunities to improve hazard 
mitigation actions.  More specific information on recommendations for new or revised 
policies and programs is detailed in Section II. Mitigation Action Plan. 



Table C-10: Effectiveness of Current Policies and Ordinances 
 

Title/Date of Adoption or 
Most Recent  

Amendment/Update 
Purpose/Description Effectiveness 

for Mitigation 
Recommendations for Incorporating into Hazard 

Mitigation Strategy 

Wake County Land Use Plan 
 

Establishes goals, objectives, policies and 
guidelines for future land development. High 

As the Land Use Plan is updated, revise goals and 
strategies to more specifically address hazard mitigation 
through environmental conservation, stormwater 
management, and flood damage prevention. The planning 
department is responsible for plan updates. 

Wake County Growth 
Management Strategy 
 

Recommends actions and strategies which will 
ensure economic viability and the ability to keep 
up with demands for services, infrastructure, 
and environmental sustainability throughout 
Wake County. 

High 

Continue to work with area municipalities to ensure 
coordination of growth management efforts and to consider 
how hazard mitigation strategies can be incorporated into 
the Growth Management Strategy. The planning department 
is responsible for plan updates. 

Wake County Watershed 
Management Plan 
 

Serves to protect and restore water resources 
by establishing methods to control stormwater 
runoff from surrounding land. 

High 

Continue to work with area municipalities and other 
governments/agencies in the region to ensure maximum 
protection of water resources. The planning department is 
responsible for plan updates. 

Wake County Open Space 
Preservation Plan/Program 
 

Seeks to identify and preserve significant 
environmental, recreational, wildlife habitat, 
cultural resources, and historic resources. 

High 
Continue to identify and fund land acquisitions that present 
opportunities to protect sensitive environmental areas. The 
planning department is responsible for plan updates. 

Wake County  Unified 
Development Ordinance  
 

Zoning regulations provide for planned future 
development by divided the County planning 
jurisdiction into districts with defined regulations. 

Medium 

Continue to investigate ways to improve zoning standards to 
address issues that are identified through countywide plans 
and studies. The planning department is responsible for 
enforcement and ordinance revisions. 

 Water Supply 
Watershed Buffers 
(May 19, 2003) 

Establishes minimum 50’ and 100’ riparian 
buffers within water supply watersheds to 
reduce the amount of stormwater and pollutants 
entering the waters of the watershed. 

High 
Enforce new riparian buffer standards that will effectively 
protect drainageways and reduce the amount of stormwater 
and pollutants entering area streams and rivers. 

 Flood Hazard Control 
(May 19, 2003) 

Establishes standards for development of land 
exposed to flood damage by guiding proposed 
future development and construction away from 
flood hazard locations; serves to protect the 
water-carrying capacity of floodways and the 
water-storage capacity of floodway fringe areas, 
and to reduce the financial burdens imposed on 
the community, its governmental units and its 
citizens by frequent and periodic floods. 

High 

Continue to enforce and enhance flood hazard control 
standards to reduce the exposure of the built environment 
and the population of the County to the perils of natural 
hazards. Prohibit non-water dependent structures in Future 
Conditions Flood Hazard Areas 
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Title/Date of Adoption or 
Most Recent  

Amendment/Update 
Purpose/Description Effectiveness 

for Mitigation 
Recommendations for Incorporating into Hazard 

Mitigation Strategy 

Wake County Subdivision 
Ordinance 
 

Establishes procedures and standards for the 
subdivision of land, for site development, and 
for surveying and platting of land for sale. 

Medium 

Continue to enforce and enhance subdivision standards, 
particularly in regards to stormwater management. The 
planning department is responsible for enforcement and 
ordinance revisions. 

Wake County Soil Erosion & 
Sedimentation Control 
 November 2007 

Monitors land disturbing activities designed to 
control accelerated erosion and loss of 
sediment resulting in a reduction in the loss of 
valuable topsoil and the likelihood of water 
pollution and damage to watercourses as well 
as damage to public and private property.   

High 

Continue to enforce and enhance soil erosion and 
sedimentation control standards that will reduce erosion and 
damage to the carrying capacity of area streams and rivers. 
The planning department is responsible for enforcement and 
ordinance revisions. 

NC State Building Code 
(January 1, 2003) 

Building code standards (general construction, 
plumbing, mechanical, electrical, residential 
building and gas) and the Manufactured Home 
Construction Safety Standards Act. 

High 

Continue to incorporate any revisions to the State Building 
Code into local code enforcement procedures and to 
vigorously enforce minimum building standards. The 
Inspections/Permits department is responsible for code 
enforcement. 

Wake County Emergency 
Operations Plan 
 

Establishes procedures for disaster 
preparedness and response, ensures a 
coordinated countywide response to threats, 
and serves to minimize the potential loss of life 
and property damages. 

High 

Continue to update and improve disaster preparedness and 
response capabilities to reduce exposure of property and 
lives to the perils of natural disasters and other emergency 
events. The emergency management department is 
responsible for plan updates. 



D. Legal Capability 
Local governments in North Carolina have a wide array of powers that enable counties and 
municipalities to adopt and implement policies and ordinances that may be used to mitigate the 
potential harmful effects of natural hazards.  Below is a summary of the legal authority and 
powers that North Carolina has conferred on local governments within the state (Local Hazard 
Mitigation Planning Manual, NC Division of Emergency Management, 1998, Appendix B, pp. 61-
64.)  These powers fall into four broad categories: regulation, acquisition, taxation, and 
spending. 
 

Regulation (General Police Power) 
Local governments in North Carolina have been granted broad regulatory powers.  North 
Carolina bestows 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,” which could 
include, by local definition, any activity or condition making people or property more 
vulnerable to any hazard (NCGS 160A Art. 8 (Delegation and Exercise of the General Police 
Power to Cities and Towns); 153A, Art. 6 (Delegation and Exercise of the General Police 
Power to Counties)). 

 
Wake County 
Wake County has enacted and enforces regulatory ordinances designed to promote the 
public health, safety and general welfare of its citizens.  These ordinances are listed and 
described in detail elsewhere in this section. 
 
Building Codes and Building Inspection 
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. Most of these standards are imposed 
through the building code. 
 
North Carolina has a state compulsory building code, which applies throughout the state 
(NCGS 143-338(c)).  However, municipalities and counties may adopt codes for their 
respective areas if approved by the state as providing “adequate minimum standards” 
(NCGS 143-338(e)).  Local regulations cannot be less restrictive than the state code.  
Exempted from the state code are: public utility facilities other than buildings; liquefied 
petroleum gas and liquid fertilizer installations; and farm buildings outside municipal 
jurisdictions.  No state permit may be required for structures under $20,000. (Note that 
exemptions apply only to state, not local, permits). 

 
Local governments in North Carolina are also empowered to carry out building 
inspections.  NCGS 160A, Art. 19. Part 5; and 153A Art. 18, Part 4 empower cities and 
counties to create an inspection department, and enumerates department 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. 
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Wake County 
Wake County enforces the NC State Building Code for all unincorporated areas of 
the County and, through contractual agreements, provides building inspection 
services for the towns of Knightdale, Rolesville, Wendell and Zebulon. 
 

Land Use 
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 use regulatory 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, and to enact and enforce zoning ordinances, floodplain ordinances, and 
subdivision controls. 
 
Each community possesses great power to prevent unsuitable development in hazard-
prone areas. (NCGS 160A, Art. 8. (Delegation and Exercise of the General Police 
Powers to Cities and Towns); Art. 19 (Planning); Part 3 (Zoning); and 153A. Art. 6 
(Delegation and Exercise of the General Police Power to Counties; Art. 18 (Planning and 
Regulation of Development); Part 2 (Subdivision Regulation); Part 3 (Zoning). 

 
Planning 
In order to exercise the regulatory powers conferred by the General Statutes, local 
governments in North Carolina are required to create or designate a planning agency 
(NCGS 153A-321). 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 
administrative means to implement plans; and perform other related duties.  
 
The importance of the planning powers of local governments is emphasized in 
NCGS 153A-341, 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. 

 
Wake County 
The County has established a Planning Board to advise the Board of 
Commissioners on planning issues.  The County also uses special study 
committees to research and formulate recommendations on specific issues such 
as open space preservation, and watershed and growth management.  
 

Zoning 
Zoning is the traditional and nearly universal tool available to local governments to 
control the use of land. Broad enabling authority for municipalities in North Carolina 
to engage in zoning is granted in NCGS 160A-381; and for counties in NCGS 153A-
340. (Counties may also regulate inside a municipal jurisdiction at the request of a 
municipality (NCGS 160A-360(d)). The statutory purpose for the grant of power is to 
promote health, safety, morals or the general welfare of the community.  

2010 Wake County Hazard Mitigation Plan 
Appendix C – Capability Assessment C-39 



Land uses controlled by zoning include the type of use (residential, commercial, 
industrial) as well as minimum specifications such as lot size, building height and set 
backs, density of population, etc.  

 
Local governments are authorized to divide their territorial jurisdictions into districts, 
and to regulate and restrict the erection, construction, reconstruction, alteration, 
repair, or use of buildings, structures or land within those districts (NCGS 160A-382).  
Districts may include general use districts, overlay districts, and special use or 
conditional use districts. Zoning ordinances consist of maps and written text. 
 

Wake County 
Wake County has adopted and enforces a zoning ordinance that establishes 
zoning districts and minimum development regulations. 

 
Subdivision Regulations 
Subdivision regulations control the division of land into parcels for the purpose of 
building development or sale. Flood-related subdivision controls typically require that 
subdividers install adequate drainage facilities and design water and sewer systems 
to minimize flood damage and contamination. Subdivision regulations prohibit the 
subdivision of land subject to flooding unless flood hazards are overcome through 
filling or other measures. Subdivision regulations are a more limited tool than zoning 
and only indirectly affect the type of use made of land or the minimum specifications 
for structures. 
 
Broad subdivision control enabling authority for municipalities is granted in NCGS 
160-371, and in 153-330 for counties outside of municipalities and municipal 
extraterritorial planning jurisdictions. Subdivision is defined as all divisions of a tract 
or parcel of land into two or more lots and all divisions involving a new street (NCGS 
160A-376). The definition of subdivision does not include the division of land into 
parcels greater than 10 acres where no street right-of-way dedication is involved 
(NCGS 160A-376(2)). 

 
Wake County 
Wake County has adopted and enforces a subdivision ordinance that establishes 
minimum standards for land division for the purposes of sale and development. 

 
Floodplain Regulation 
In the summer of 2000, the North Carolina General Assembly adopted an act entitled 
“An Act to Prevent Inappropriate Development in the One Hundred-Year Floodplain 
and to Reduce Flood Hazards”.  By this act, the North Carolina statutes regulating 
development within floodways were rewritten to include floodplain regulation (NCGS 
143-314.51-214.61).  The purpose of the new law is to: 

 
1. Minimize the extent of floods by preventing obstructions that inhibit water flow 

and increase flood height and damage. 
2. Prevent and minimize loss of life, injuries, property damage and other losses 

in flood hazard areas. 
3. Promote the public health, safety and welfare of citizens of North Carolina in 

flood hazard areas. 
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The new statute authorizes local governments to adopt a flood hazard prevention 
ordinance to regulate uses in flood hazard areas and to grant permits for the use of 
flood hazard areas that are consistent with the requirements of the statute. The 
statute provides for certain uses within flood hazard areas without a permit 
consistent with local land use ordinances (NCGS 143-315.54). 

 
The statute establishes minimum standards for local ordinances and provides for 
variances for prohibited uses as follows: 

 
(a) A flood hazard prevention ordinance adopted by a county or city pursuant to this 

Part shall, at a minimum: 
(1) Meet the requirements for participation in the National Flood Insurance 

Program and of this section. 
(2) Prohibit new solid waste disposal facilities, hazardous waste management 

facilities, salvage yards, and chemical storage facilities in the 100-year 
floodplain except as noted in section (b) below. 

(3) Provide that a structure or tank for chemical or fuel storage incidental to a use 
that is allowed under this section or to the operation of a water treatment 
plant or wastewater treatment facility may be located in a 100-year floodplain 
only if the structure or tank is either elevated above base flood elevation or 
designed to be watertight with walls substantially impermeable to the 
passage of water and with structural components capable of resisting 
hydrostatic and hydrodynamic loads and the effects of buoyancy. 

(b) A flood hazard prevention ordinance may include a procedure for granting 
variances for uses prohibited under G.S. 143-315.54(c).  A county or city shall 
notify the Secretary (of Crime Control and Public Safety) of its intention to grant a 
variance at least 30 days prior to granting the variance.  A county or city may 
grant a variance upon finding that all of the following apply: 

(1) The use serves a critical need in the community. 
(2) No feasible location exists for the location of the use outside the 100-year 

floodplain. 
(3) The lowest floor of any structure is elevated above the base flood 

elevation or is designed to be watertight with walls substantially 
impermeable to the passage of water and with structural components 
capable of resisting hydrostatic and hydrodynamic loads and the effects 
of buoyancy. 

(4) The use complies with all other applicable laws and regulations. 
 

The statute authorizes priority ratings for local government applications for revolving 
loans or grants based on adoption of a local comprehensive land use plan, a zoning 
ordinance, or other measures that significantly contribute to the implementation of 
the comprehensive land use plan and the flood hazard prevention ordinance. 
 
The Floodplain Act also instructed the Environmental Review Commission to study 
and report its findings to the 2001 General Assembly on the need to: 

 
(1) Increase the minimum elevation requirement. 
(2) Increase the authority of the Secretary of Crime Control and Public Safety 

to enforce the new statute. 
(3) Increase protection against the potential recurrence of damage to public 

and private property that resulted from the hurricanes of 1999, and other 
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measures to reduce the likelihood that public assistance will be needed in 
response to future hurricanes and other storm events. 

 
Wake County 
Wake County has adopted and enforces a Flood Damage Prevention Ordinance as a 
part of the County zoning ordinance.  

 
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 is to acquire the property (either in fee simple or a lesser interest, 
such as an easement).  Public acquisition removes the property from the private market and 
eliminates or reduces the possibility of inappropriate development. North Carolina legislation 
empowers cities and counties to acquire property for public purpose by gift, grant, devise, 
bequest, exchange, purchase, lease or eminent domain (NCGS 153A. Art. 8; 160A. Art. 11). 
 

Voluntary Acquisition of Flood Hazard Properties 
Following Hurricane Floyd in September 1999, Wake County spent $870,000 of Crisis 
Housing Assistance Funds to rehabilitate 15 homes and replace 3 homes (2 of the total 
18 homes were in adjacent counties – the county administered the funds under an 
interlocal agreement).  A number of municipalities within the County also used grants to 
buy out or elevate flood damaged properties. 
 

Taxation 
The power to levy taxes and special assessments is an important tool delegated to local 
governments by North Carolina law. The power of taxation extends beyond merely the 
collection of revenue and can have a profound impact on the pattern of development in a 
community.  Communities can set preferential tax rates for areas, which are unsuitable for 
development (e.g., agricultural land, wetlands, and floodplains) to discourage development 
in hazardous areas. 
 
Because the usual methods 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 
using special assessments is political.  Special assessments seem to offer little in terms of 
control over land use in developing areas.  Assessments can, however, be used to finance 
the provision of necessary services within city or county boundaries.  In addition, they are 
useful in distributing to new property owners the costs of the infrastructure required by new 
development. 
 

Wake County 
Wake County levies property taxes but does not use preferential tax districts or special 
assessments for purposes of guiding growth and development. 
 

Spending 
The fourth major power that has been delegated by the North Carolina General Assembly to 
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 a local 
government, including adoption of annual budgets and a capital improvement plan (CIP). 
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A CIP is a schedule for the provision of city or county services over a specified period of 
time.  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 services, a community can control growth to some extent especially in 
areas where 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 services.  A 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 public costs associated with degradation of the environment and damages to 
properties caused by natural hazards.  

 
Wake County Community Improvement Program 
Each year the Wake County Board of Commissioners adopts an updated Capital 
Improvement Program (CIP), which outlines long-term construction and acquisition 
strategies for addressing County needs regarding capital investments in facilities, 
technology, and equipment. The plan outlines how facilities and projects costing 
$100,000 or more will be scheduled and financed over a six-year period.  The capital 
investments in the six-year plan reflect the work of task forces and studies conducted by 
Wake County concerning water and sewer infrastructure, affordable housing, open 
space, criminal justice, strategic information management, and general county facilities. 
 
A dedicated stream of revenue is used to pay for additional debt service as well some 
pay-as-you-go funding.  Funding is set in a debt service reserve to pay for new debt 
service as it is incurred in later years of the CIP planning period.  A major part of the 
debt-based strategy was initiated when the citizens of Wake County passed bond 
referenda in November of 2000 to support the funding of schools, jail facilities, and open 
space needs with the least expense form of debt - general obligation bond financing 

 
Since 2000, Wake County voters have passed eleven bond issues in five separate bond 
referenda.  These issues have totaled $2,242,000, with $1,920,000 for the Public School 
System, $132,000 for Wake Technical College, $91,000,000 for open space, 
$80,000,000 for libraries and $20,000,000 for public safety projects.  

 
Public Safety 
Public safety investments include county jail expansions, courthouse renovations, 
emergency management, fire stations and equipment, the acquisition and installation 
of new communication infrastructure – computer aided dispatch system and 800 
megahertz radio communications. 
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 Wake County Open Space Preservation Program 
The Open Space Preservation Program is a plan of action for Wake County and its 
partners to pursue acquisition of open space to protect water quality and protect 
significant natural resources of Wake County. It is the intention of the County to 
develop partnerships with local, state, and federal government units in collaboration 
with private individuals, nonprofit organizations and others to achieve the goals of 
protecting open space lands which are determined to be critical to keeping Wake 
County a “great place to live, learn, work and play”.   

 
The Open Space Preservation Program is consistent with the Governor’s Million 
Acre Plan, as well as the Neuse River Buffer Rules, and the anticipated Cape Fear 
River Basin water quality initiatives.  The County’s Open Space Preservation 
Program is also being coordinated with open space and greenway plans of local 
municipalities.  The County is in the process of adopting Phase 1 of an Open Space 
Preservation Plan that will guide the County in identifying areas of potential 
acquisition through the first quarter of FY 2002-03.  Additional phases of the Open 
Space Preservation Program will be defined in conjunction with growth management 
and watershed management planning efforts currently underway. 
 
The citizens of Wake County expressed support for the open space preservation 
program by approving a $15 million bond referendum for open space preservation in 
November 2000.  The County has allocated $5 million per year during FY2002 and 
FY 2003 to fund the program. The program operates as a grant program to partner 
with municipalities and nonprofit agencies, who as recipients of grant funding, 
assume responsibility for the ongoing maintenance and operation of each respective 
project.  The County has awarded grants to several municipalities to assist in funding 
preparation of Open Space Plans.  
 
The Open Space Preservation Program has great potential for reducing flood hazard 
susceptibility by acquisition and public ownership of flood hazard areas adjacent to 
major drainageways within the County.  Since the County is leveraging funds by use 
of grants to municipalities this increases the potential for advance planning and 
significant open space preservation.  Municipalities should be encouraged to 
consider and incorporate the acquisition of flood hazard areas as part of open space 
planning. 

 
 
 

2010 Wake County Hazard Mitigation Plan 
Appendix C – Capability Assessment C-44 



 
E. Fiscal Capability 
Fiscal capability is a key component to effectively developing and implementing a hazard 
mitigation plan. In addition to local tax funds, non-profits and other non-governmental 
organizations are often interested in helping to implement hazard mitigation projects.  Local 
governments can also apply for State and Federal funds to implement hazard mitigation 
initiatives. Appendix D lists state and federal sources for information and funding of hazard 
mitigation initiatives. The NC Emergency Management website at 
http://www.ncem.org/Mitigation/additional_funding.htm includes a more exhaustive list of over 
300 state and federal funding sources. 

 
Local Funds 
In North Carolina, property taxes provide the primary source of revenue for municipalities.  
These taxes are typically used primarily to finance services that must be available and 
delivered on a daily basis, such as police and fire emergency services, solid waste collection 
and disposal, street maintenance, etc. and, leaving very little, if any, for additional services 
and projects.  Fortunately, State and Federal funds are available to local governments for 
the development and implementation of hazard mitigation programs. 
 

Wake County Open Space Grant Program 
The citizens of Wake County passed $91,000,000 in bond referenda  since 2000 to 
establish a funding source for the acquisition of land for the permanent preservation of 
open space.  The Wake County Open Space and Parks Advisory Committee (OSAPAC) 
reviews applications and awards grants twice a year (winter and summer cycles).  The 
grants are awarded to local governments, 501 (c) (3) nonprofit organizations, and local 
or state land management agencies, having the best scores in a variety of criteria. 
  
The grants can be used for the acquisition, or preparation of a plan to acquire, land for 
preservation or conservation purposes, for riparian buffers, significant natural resources, 
historic resources, greenways, view sheds or recreational resources.  These grants 
require a 50% local match, but the local match can be in any form including grants from 
the state or federal government. 

 
Ability to Pay 
In recognition of the disparate economic prosperity of the State’s one-hundred counties, the 
North Carolina Department of Commerce ranks counties in an economic tier system. The 
impetus for this system was the William S. Lee Quality Jobs and Business Expansion Act of 
1996 (Lee Act) which provides for a sliding scale of state tax credits for economic 
investment.  The Lee Act has become the State’s main development tool in an effort to help 
smaller rural counties become more economically competitive. The tier ranking is also used 
by the State as a measure of an individual county’s ability to pay when applying for state 
and federal grants. 
 
The most economically distressed counties are ranked in Tier 1 and the most economically 
prosperous in Tier 5.  The rankings are evaluated annually using these three factors – 
population growth, unemployment rate, and per capita income. The 2003 NC Department of 
Commerce ranking places Wake County in Tier 5.   
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F. Technical Capability 
Technical capabilities help build a more resilient community by implementing better planning 
before the occurrence of a natural hazard, as well as better response during the event and 
during the recovery period.  Wake County has a wide variety of technical capabilities available 
to aid in hazard mitigation efforts.  The County’s most valuable resource is the wealth of 
knowledge accumulated by its personnel through years of experience.  The staff’s technical 
capabilities include planning, environmental services, sheriff’s office, fire and rescue, 
emergency management, building inspections and development plans review, soil and water 
conservation, and geographic information services (GIS).  A more thorough review of 
departmental capabilities is discussed at the front of this section of the Plan. 
 

Geographic Information System (GIS) 
Wake County employs GIS to collect, manage, analyze and display spatially-referenced 
data.  The system allows the County to graphically communicate property related data in a 
manner that enhances government functions such as planning, engineering, stormwater 
management and to convey information to the general public.  
 
Customers served by GIS include County agencies, other governmental agencies in Wake 
County, private businesses and the public. This department also maintains the Wake 
County property mapping database by mapping parcels and providing programming and 
computer hardware/software support, by developing application programs, performing 
complex data analyses, providing digital data, and managing the GIS computer hardware, 
software, communications network, and the database. 
 
e-Government 
The Wake County e-Government Office focuses on finding ways to use technology to help 
citizens do business with County government as quickly and conveniently as possible. The 
office works with staff to examine business processes, improve efficiency, and evaluate and 
plan for new and existing technologies that will help deliver services effectively. 
 
The County website (http://www.wakegov.com/default.htm) provides easy access to 
descriptions of county departments, programs, and services.  The site is also used to 
communicate information about impending natural hazards and to educate the public about 
what they should do to protect themselves and their property. 
 
Information Services (IS) 
Information Services provides centralized computer, network and telephone services to 
County departments. These services include the coordination of intergovernmental agency 
automation planning and cooperation, which includes the County, schools and 
municipalities.  This department also operates the County computer center and enterprise 
network, including the installation, maintenance and repair of computer devices, personal 
computers and terminals. The computer center provides mainframe applications and 
communications services and supports server-based applications for County departments 
and functions. 
 
IS has a Disaster Recovery Plan that provides for the recovery of the technical infrastructure 
needed to conduct County business. The plan addresses network access, computer 
platform recovery or replication at off site locations, data recovery, and testing.  Telephone 
system recovery is covered as part of the County’s emergency response plan with IS 
facilitating (as needed) communications between emergency management personnel and 
the vendors who provide County services. 
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G. Political Climate 
Wake County has experienced the devastating effects of several natural hazards during recent 
years.  These include a major hurricane, Hurricane Fran, in September 1996 and more minor 
damage from Hurricane Isabel in September 2003.  Both storms brought high winds and 
flooding, particularly Hurricane Fran which caused widespread flooding, loss of lives, and 
property damages throughout the County. The County also regularly encounters winter storms 
with widespread damages from ice accumulation, most recently in December 2002 when some 
county residents were without electricity for as much as ten days. 

 
The citizens, property owners, business owners, and elected officials of Wake County are 
committed to improving the greater community through coordinated hazard mitigation planning 
efforts. The County has taken the lead in organizing and coordinating hazard mitigation efforts 
by inviting representatives from all twelve incorporate municipalities to participate in a planning 
process that has encouraged the sharing of common concerns and solutions for hazard issues. 
 
In the coming years, Wake County will continue to take a proactive role in planning for and 
encouraging mitigation of hazards that put citizens and property at risk.  The elected Board of 
Commissioners remains committed to making the greater Wake County a safer community in 
which to live, work and play and as representatives of the citizens of Wake County see hazard 
mitigation planning and implementation a key component in helping to achieve that goal. 
 
 



Appendix D: State and Federal Resources 
 
 

ORGANIZATIONS 
 
North Carolina Division of Emergency Management 
Web: http://www.ncem.org/mitigations/index.htm 
1830-B Tillery Place 
Raleigh, NC 27604 
Telephone:  919-715-8000 
 
North Carolina Center for Geographic Information and Analysis (CGIA) 
Web: http://www.cgia.state.nc.us 
301 N. Wilmington Street, Suite 700 
Raleigh, NC 27601-2825 
Telephone:  919-733-2090 
 
UNC-CH Department of City and Regional Planning 
Web: http://www.unc.edu.depts/dcrpweb/ 
New East, Campus Box 3140 
The University of North Carolina-Chapel Hill 
Chapel Hill, NC 27599-3140 
Telephone:  919-962-4775 
 
North Carolina Division of Coastal Management (DCM) 
Web: http://dcm2.enr.state.nc.us/ 
P0 Box 27687 
Raleigh, NC 27611-7687 
Telephone:  919-733-2293 
 

DCM Field Offices 
Elizabeth City 252-264-3901 
Morehead City 252-808-2808 
Washington  252-946-6481 
Wilmington  910-395-3900 
 

North Carolina Division of Community Assistance (DCA) 
Web: http://www.dca.commerce.state.nc.us/ 
1307 Glenwood Avenue, Suite 250 
Raleigh, NC 27605 
Telephone:  919-733-2850 
 
North Carolina League of Municipalities 
Web: http://www.nclm.org 
P0 Box 3069/2 15 N. Dawson Street 
Raleigh, NC 27602 
Telephone:  919-715-4000 
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North Carolina State Data Center 
Web: http://sdc.state.nc.us 
116 West Jones Street 
Raleigh, NC 27603-8003 
Telephone:  919-733-4131 
 
Federal Emergency Management Agency (FEMA) 
Web: http://www.fema.gov/about/regoff.htm 
500 C Street SW 
Washington, DC20472 
Telephone:  202 646-3923 
 

FEMA Regional Office 
3003 Chamblee-Tucker Road 
Atlanta, GA 30341 
Telephone:  770-220-5200 

 
FEMA National Emergency Training Center 
Web: http://www.usfa.fema.gov/nfa/tr_eenet.htm 
16825 South Seton Avenue 
Emmitsburg, MD 21727 
Telephone:  301-447-1000 
 

Office of Management and Budget (OMB) 
Web: http://www.whitehouse.gov/omb/ 
New Executive Office Building 
725 17th Street, NW, Room 8002 
Washington, DC 20503 
Telephone:  202-395-3080 
 
Small Business Administration (SBA) 
Web: http://www.sbaonline.sba.gov/DISASTER 
Disaster Assistance Division 
Office of Disaster Assistance 
409 Third Street SW 
Washington, DC 20416 
Telephone:  202-205-6734  
 
U.S. Army Corps of Engineers (USACE) 
Web: http://www.usace.army.mil 
Floodplain Management Services and Coastal Resources Branch 
20 Massachusetts Avenue NW 
Washington, DC 20314 
Telephone:  202-272-0169 
 
U.S. Geological Survey (USGS) 
Web: http://www.usgs.gov 
807 National Center 
12201 Sunrise Valley Drive 
Reston, VA 20192 
Telephone:  703-648-4000 
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U.S. Department of Housing and Urban Development (HUD) 
Web: http://www.hud.gov 
Community Planning and Development 
Office of Block Grant Assistance 
451 7th Street SW - 
Washington, DC 20410-7000 
Telephone:  202-708-1871 
 
 
PUBLICATIONS AND DATA 
 
North Carolina Division of Emergency Management 
Risk Management Branch (919-715-8000) 

 Tools and Techniques for Mitigating the Effects of Natural Hazards, 1998 
 Best Mitigation Practices for Local Governments, 2001 
 Disaster Recovery Manual 
 Hazard Data Diskettes (County level) 
 Flood Insurance Rate Maps (FIRMs also available from the NFIP Map Service Center at 

1-80-358-9616) 
 
Federal Emergency Management Agency (FEMA) 
Available from the FEMA Distribution Facility (1-800-480-2520) 

 Understanding Your Risks: Identifying Hazards and Estimating Losses (FEMA 
publication #386-2, 2001) 

 Post-Disaster Hazard Mitigation Planning Guidance for State and Local Governments 
(FEMA publication #131, 1990) 

 Guide for the Review Of State and Local Emergency Operation Plans 
 Disaster Assistance: A Guide to Recovery Programs (FEMA publication #229(4)) 
 Mitigation: Cornerstone for Building Safer Communities, 1995 

 
UNC Center for Urban and Regional Studies (CURS) 

 Making Mitigation Work: Recasting Natural Hazards Planning and Implementation, 
February 1997 

 Local Hazard Mitigation Plan Update, April 2008 
 
National League of Municipalities (NLM) 

 Emergency Management Mini-Guide, 1992 
 
Office of Management and Budget (OBM) 
Federal Programs Offering Non-Structural Flood Recovery and Floodplain Management 
Alternatives – available by fax (202-395-4817) or from FEMA library website – 
http://www.fema.gov/library/ombflood/pdf 
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Best Management Practices (BMPs) 
A structural or nonstructural management based practice used singularly or in combination to 
reduce non-point source inputs to receiving waters in order to achieve water quality protection 
goals. 
 
Built-Upon Area 
Built-upon areas shall include that portion of a development project that is covered by 
impervious or partially impervious cover including buildings, pavement, gravel areas, recreation 
facilities, etc.  Wooden slatted decks and the water area of a swimming pool are considered 
pervious. 
 
CERCLA 
Comprehensive Environmental Response, Compensation, and Liability Act.  Federal legislation 
that addresses hazardous substance releases into the environment and cleanup of inactive 
hazardous waste disposal sites. 
 
Cluster Subdivision 
 A subdivision in which lots are grouped or “clustered” on a subdivision site to allow the open 
space use of other parts of the site, as designed and approved in accord with the cluster 
subdivision standards in Section 3-4-3 of the Wake County Subdivision Ordinance. 
 
Critical Area 
The land in a water supply watershed which is adjacent and draining to the water source, where 
it is most important to filter out potential pollutants. 
 
Dam Types - NC Department of Environment and Natural Resources 

• RE – Rolled Earth 
• ER – Rockfill 
• CNCB – Concrete Buttress 
• CNMVCB – Concrete Multiple Arch with Buttresses 
• CNPG – Concrete Gravity 
• CNPGRE – Concrete Gravity and Rolled Earth 
• CNPGVA – Concrete Gravity Arch 
• CNVA – Concrete Arch 
• MS – Masonry 
• MSRE – Masonry and Rolled Earth 
• OT – Other 
• RECNCB – Rolled Earth and Concrete Buttress 
• RECNPG – Rolled Earth and Concrete Gravity 
• REER – Rolled Earth and Rockfill 
• REMS – Rolled Earth and Masonry 
• STMS – Stone Masonry 
• STMSRE – Stone Masonry and Rolled Earth  
• TC – Timber Crib 
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Detention 
Surface collection, storage, and distribution of stormwater runoff for the purposes of 
compensating for increased runoff volume and decreased travel time associated with an 
increase in impervious surfaces over the contributing catchment, and to allow for the settling-out 
of pollutants borne by the runoff. 
 
Development 
Any land-disturbing activity that changes the amount of impervious surface or partially 
impervious surface coverage on the land, or that otherwise decreases the infiltration of 
precipitation into the soil. 
 
Disaster/Emergency 
Any hurricane, tornado, storm, flood, high water, wind driven water, tidal wave, tsunami, 
earthquake, volcanic eruption, landslide, mudslide, snowstorm, drought, fire, explosion or other 
catastrophe in any part of the United States which, in the determination of the President, caused 
damage of sufficient severity and magnitude to warrant major disaster assistance under P.L. 93-
288, above and beyond emergency services by the federal government, to supplement the 
efforts and available resources of the state, local government and disaster relief organization in 
alleviating damage, loss, hardship or suffering. 
 
Drainageway 
Any stream, watercourse, channel, ditch, or similar physiographic feature draining water from 
the land. 
 
Drainageway Buffer 
An area adjacent to a drainageway that shall remain undisturbed except as may be necessary 
to accommodate: 
(1) Roads, provided they cross at a horizontal angle of at least sixty (60) degrees. 
(2) Utilities and their easements. 
(3) Greenways, pedestrian paths, and their easements. 
 
Drainageway buffers shall be measured perpendicular to the flow of the drainageway and from 
the edge of the drainageway banks, except when no drainageway banks exist, in which case 
the centerline of the drainageway swale shall be used. 
 
EMD 
Emergency Management Director  - The emergency response person responsible to the 
direction and control group for coordinating the response activities of the combined government, 
industry, and public forces at work in a disaster. 
 
EMS 
Emergency Medical Services - Local medical response teams, usually rescue squads or local 
ambulance services, which provide medical services during a disaster. 
 
EOC 
Emergency Operations Center - A protected site from which government officials and 
emergency response personnel exercise direction and control in an emergency.  The 
emergency Communications Center (ECC) is normally an essential part of the EOC. 
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EOP 
Emergency Operations Plan - A brief, clear and concise description of action to be taken or 
instruction to be given to those concerned during a specific emergency. The plan will state the 
method or scheme for coordinated action based on pre-determined assumptions, objectives and 
capabilities. 
 
EPA 
U.S. Environmental Protection Agency 
 
ETJ 
Extraterritorial jurisdiction – that area of land outside and beyond the corporate limits of a 
municipality over which the municipality has planning and zoning jurisdiction. 
 
FEMA 
Federal Emergency Management Agency - A federal agency tasked with national disaster or 
emergency preparedness and response. Also deals in temporary emergency housing, training 
of state and local emergency response personnel and funding of preparedness projects and 
functions. 
 
FEMA Flood Zones 

Zone A - Zone A is the flood insurance rate zone that corresponds to the 100-year 
floodplains that are determined in the Flood Insurance Study (FIS) by approximate methods. 
Because detailed hydraulic analyses are not performed for such areas, no BFEs or depths 
are shown within this zone. Mandatory flood insurance purchase requirements apply. 

Zone AE and A1-A30 - Zones AE and A1-A30 are the flood insurance rate zones that 
correspond to the 100-year floodplains that are determined in the FIS by detailed methods. 
In most instances, BFEs derived from the detailed hydraulic analyses are shown at selected 
intervals within this zone. Mandatory flood insurance purchase requirements apply. 

Zone AH - Zone AH is the flood insurance rate zone that corresponds to the areas of 100-
year shallow flooding with a constant water-surface elevation (usually areas of ponding) 
where average depths are between 1 and 3 feet. The BFEs derived from the detailed 
hydraulic analyses are shown at selected intervals within this zone. Mandatory flood 
insurance purchase requirements apply. 

Zone AO - Zone AO is the flood insurance rate zone that corresponds to the areas of 100-
year shallow flooding (usually sheet flow on sloping terrain) where average depths are 
between 1 and 3 feet. The depth should be averaged along the cross section and then along 
the direction of flow to determine the extent of the zone. Average flood depths derived from 
the detailed hydraulic analyses are shown within this zone. In addition, alluvial fan flood 
hazards are shown as Zone AO on the FIRM. Mandatory flood insurance purchase 
requirements apply. 

Zone AR - Zone AR is the flood insurance rate zone used to depict areas protected from 
flood hazards by flood control structures, such as a levee, that are being restored. FEMA will 
consider using the Zone AR designation for a community if the flood protection system has 
been deemed restorable by a Federal agency in consultation with a local project sponsor; a 
minimum level of flood protection is still provided to the community by the system; and 
restoration of the flood protection system is scheduled to begin within a designated time 
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period and in accordance with a progress plan negotiated between the community and 
FEMA. Mandatory purchase requirements for flood insurance will apply in Zone AR, but the 
rate will not exceed the rate for unnumbered A zones if the structure is built in compliance 
with Zone AR floodplain management regulations. 

For floodplain management in Zone AR areas, elevation is not required for improvements to 
existing structures. However, for new construction, the structure must be elevated (or 
floodproofed for non-residential structures) such that the lowest floor, including basement, is 
a maximum of 3 feet above the highest adjacent existing grade if the depth of the base flood 
elevation (BFE) does not exceed 5 feet at the proposed development site. For infill sites, 
rehabilitation of existing structures, or redevelopment of previously developed areas, there is 
a 3 foot elevation requirement regardless of the depth of the BFE at the project site. 

The Zone AR designation will be removed and the restored flood control system shown as 
providing protection from the 1% annual chance flood on the NFIP map upon completion of 
the restoration project and submittal of all the necessary data to FEMA. 

Zone A99 - Zone A99 is the flood insurance rate zone that corresponds to areas of the 100-
year floodplains that will be protected by a Federal flood protection system where 
construction has reached specified statutory milestones. No BFEs or depths are shown 
within this zone. Mandatory flood insurance purchase requirements apply. 

Zone D - The Zone D designation on NFIP maps is used for areas where there are possible 
but undetermined flood hazards. In areas designated as Zone D, no analysis of flood 
hazards has been conducted. Mandatory flood insurance purchase requirements do not 
apply, but coverage is available. The flood insurance rates for properties in Zone D are 
commensurate with the uncertainty of the flood risk. 

Zone V – Zone V is the flood insurance rate zone that corresponds to the 100-year coastal 
floodplains that have additional hazards associated with storm waves. Because approximate 
hydraulic analyses are performed for such areas, no BFEs are shown within this zone. 
Mandatory flood insurance purchase requirements apply. 

Zone VE - Zone VE is the flood insurance rate zone that corresponds to the 100-year 
coastal floodplains that have additional hazards associated with storm waves. BFEs derived 
from the detailed hydraulic analyses are shown at selected intervals within this zone. 
Mandatory flood insurance purchase requirements apply. 

Zones B, C, and X - Zones B, C, and X are the flood insurance rate zones that correspond 
to areas outside the 100-year floodplains, areas of 100-year sheet flow flooding where 
average depths are less than 1 foot, areas of 100-year stream flooding where the 
contributing drainage area is less than 1 square mile, or areas protected from the 100-year 
flood by levees. No BFEs or depths are shown within this zone.  
 

Flood or Flooding 
A general and temporary condition of partial or complete inundation of normally dry land areas 
from: 1) the overflow of inland or tidal waters; and 2) the unusual and rapid accumulation of 
runoff of surface waters from any source. 
 
Flood Fringe 
Portion of the floodplain that is outside the floodway. 
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Flood Hazard Boundary Map (FHBM) 
An official map of a community, issued by the Federal Emergency Management Agency 
(FEMA), where the boundaries of the areas of special flood hazard have been defined as Zone 
A. 
 
Flood Hazard Soils 
Soils described in the Soil Survey, Wake County, North Carolina, as being subject to flooding, 
and identified in engineering interpretations therein as having severe limitations for home sites 
and certain other exemplary uses because of flooding, and recommended for inclusion among 
flood hazard areas by the Wake County District Conservationist, U.S. Department of Agriculture, 
Soil Conservation Service. Flood hazard soil boundaries may be modified by field investigation 
by a soil scientist. The report of the field investigation shall conclude with a description of the 
actual soil horizons which were encountered on the site. These soils shall be placed in a soil 
complex or major soil association as prescribed by the standards and guidelines of the 
American Registry of Certified Professionals in Agronomy, Crops, and Soils, or the checklist of 
the Engineering Division of Wake County Community Development Services.     
 
Flood Insurance Rate Map (FIRM) 
An official map of a community on which the Federal Emergency Management Agency (FEMA) 
has delineated both the areas of special flood hazard and the risk premium zones applicable to 
the community. 
 
Floodplain 
Any area susceptible to being flooded by the 100-year flood.  The floodplain consists of the 
floodway plus the floodway fringe. 
 
Floodway 
The channel of a river or other watercourse and the adjacent land areas that must be reserved 
in order to discharge the base flood without cumulatively increasing the water surface elevation 
more than one foot. 
 
FNF 
Fixed Nuclear Facility - Nuclear power plants, reactor fuel fabrication or processing plants, test 
and research reactors or any other facility using or producing large quantities of radioactive 
material. 
 
HMO 
Hazard Mitigation Officer – The person responsible for identifying potential improvements that 
would reduce or remove hazard vulnerability. The HMO may be a member of the State Hazards 
Mitigation Team and may assist in the preparation of the Disaster Hazard Mitigation Plan.  
 
ICS  
Incident Command System - The combination of facilities, equipment, personnel, procedures 
and communications operating within an established command structure (e.g., on-scene 
command post). 
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Impervious Surface 
A surface resulting from human activity that obstructs or prevents infiltration of water into soil. 
Impervious surface includes, but is not restricted to: buildings and rooftops; walkways, 
driveways, and parking areas that are paved or compacted by pedestrian or vehicular traffic; 
solid decks and patios; pavement; recreation facilities that are paved or compacted; and any 
other paved, compacted, or partially impervious surface. For purposes of calculating the 
percentage of impervious surface coverage, the area of the perimeter of the lot or parcel shall 
be regarded as the actual area of the lot or parcel. The water surface of a lake, pond, or 
swimming pool is not considered impervious. A wooden slatted deck is not considered 
impervious if the area below the deck is treated to prevent erosion and compacting of the soil 
below the deck. "Pervious" asphalt and "pervious" concrete are considered impervious if the 
surface's perviousness is expected to decrease under normal use or its subbase is compacted, 
as determined by the Engineering Division, Department of Community Development Services. 
 
Land Clearing and Inert Debris Landfill 
A disposal facility which stores land-clearing debris (solid waste that is generated from land-
clearing activities, such as stumps, trees, etc.), limbs, yard waste, inert debris (solid waste 
which consists of material that is virtually inert, such as brick, concrete, rock, clean soil, and 
used asphalt), and uncontaminated earth. 
 
LOMA – Letter of Map Amendment 
A Letter of Map Amendment (LOMA) is an official amendment, by letter, to an effective National 
Flood Insurance Program map.  A LOMA establishes a property location in relation to the 
Special Flood Hazard Area.  
 
Municipal Solid Waste Landfill 
A planned method of disposing of solid waste on land in a sanitary manner, without creating 
nuisances or hazards to public health or safety, but utilizing the principles of engineering to 
confine the solid waste to the smallest practical area, to reduce it to the smallest practical 
volume, and to cover it with a layer of compacted earth at the conclusion of each day's 
operation or at such more frequent intervals as may be necessary. 
 
Mitigation 
Any activity that actually eliminates or reduces the probability of a disaster occurrence, or 
reduces the effects of a disaster. Mitigation includes such actions as zoning and land use 
management, safety and building codes, flood proofing of buildings and public education. 
 
National Warning System (NAWAS) 
The federal warning system used to disseminate warnings of imminent natural disaster or 
enemy attack into a regional warning system which passes it to the state warning points for 
action. 
 
National Weather Service (NWS) 
A federal agency tasked with forecasting weather and providing appropriate warning of 
imminent natural disaster such as hurricane, tornados, tropical storms, etc. 
 
NCEM (or NCDEM) 
North Carolina Division of Emergency Management - The North Carolina state agency tasked 
with protecting the general public from the effects of natural or man-made disasters. 
 
NCDENR 
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North Carolina Department of Environment and Natural Resources . 
 
NCDC - National Climatic Data Center Storm Events Database 
http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwEvent~Storms) 
The Storm Events Database is updated on a monthly basis and is usually 90-120 days behind 
the current month.   All of the data is received from the National Weather Service and is made 
available as soon as possible.  The National Climatic Data Center Storm Events Database 
contains data from the following sources: 
 

1) All Weather Events from 1993 - 1995, as entered into Storm Data (except 6/93 - 7/93, 
which is missing; no latitude/longitude). 

2) All Weather Events from 1996 - current, as entered into Storm Data (including 
latitude/longitude). 

3) Additional data from the Storm Prediction Center including tornadoes (1950-1992); 
thunderstorm winds (1955-1992); and hail 1955-1992 

 
Nonpoint Source Pollution 
Pollution that enters waters from dispersed sources (such as surface runoff) rather than from a 
point source (i.e., pipe). 
 
Perennial Stream 
A stream that flows continuously throughout the year.  Perennial streams are indicated as 
perennial by a solid blue line on the most recent edition of U.S.G.S. 1:24,000 (7.5 minute) scale 
topographic maps. 
 
Recovery 
Activities which involve assistance to enhance the return of the community to normal or near-
normal conditions. Short-term recovery returns vital life-support systems to minimum operating 
standards. Long-term recovery may continue for a number of years after a disaster and seeks to 
return life to normal or improved levels. Recovery activities include temporary housing, loans or 
grants, disaster unemployment insurance, reconstruction and counseling programs. 
 
Response 
Activities that occur immediately before, during, and directly after an emergency or disaster. 
Activities involve lifesaving actions such as, the activation of warning systems, manning the 
EOCs, implementation of shelter or evacuation plans and search and rescue. 
 
Retention 
Surface collection, storage, and reduction of stormwater runoff for the purpose of providing 
infiltration of the runoff into the soil. 
 
Runoff 
That portion of rainfall or other precipitation that is not absorbed by the soil, but rather flows 
across the ground surface and drains to a water body. 
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SHELDUS – Spatial Hazard Events and Losses Database for the United States 
http://go2.cla.sc.edu/hazard/db_registration 
SHELDUS is a geo-referenced data set providing county-level data on natural hazard events 
and losses from 1960 to 2000.  Hazard types covered in the data base include avalanches, 
coastal hazards, drought, earthquakes, flooding, fog, hail, heat, hurricane/tropical storms, 
landslides, lightning, severe storms/thunderstorms, tornadoes, tsunamis/seiches, volcanoes, 
wildfires, wind hazards, and winter weather.  According to the SHELDUS website, this is the 
most comprehensive database of natural hazard events and losses available.  
 
SHELDUS culls data from repositories such as the National Climatic Data Center Storm Data 
and the Council of National Seismic Systems. Variables include county name, state, Federal 
Information Processing Standard (FIPS) code, date, event type, property losses (in unadjusted 
dollars), crop losses (in unadjusted dollars), injuries, and deaths. 
 
Only those events that generated more than $50,000 in losses are included in the database. For 
events that covered multiple counties, the dollar losses, deaths, and injuries were equally 
divided among the counties. Where dollar loss estimates were provided in a range (e.g., 
$50,000 to $100,000), the lowest value in the range of the category was used. This results in 
the most conservative estimate of losses during the time period. 
 
SOP 
Standard Operating Procedure - A set of instructions covering those features of operations 
which lend themselves to a definite or standardized procedure without loss of effectiveness. 
 
Special Water Impoundment 
The water impoundment in a special watershed that provides a significant wildlife habitat, 
characteristics unique to Wake County, public recreation, or a potential for future public 
recreation, as designated by resolution of the Wake County Board of Commissioners. 
 
Special Water Impoundment Buffer 
The buffer yard area immediately surrounding a special water impoundment which is to be 
undisturbed by construction activities, except as allowed in this Ordinance. 
 
Special Watershed 
A watershed area in the Wake County zoning jurisdiction that contains a special water 
impoundment or impoundments which provide(s) a significant wildlife habitat, characteristics 
unique to Wake County, public recreation, or a potential for future public recreation. 
 
Stream 
Any drainageway draining twenty-five (25) or more acres of land. 
 
Superfund 
The trust fund established under CERCLA to provide money during a cleanup.  Superfund 
Amendments and Reauthorization Act of 1986 (SARA) - Title III of SARA includes detailed 
provisions for community planning. 
 
USGS 
United States Geological Survey. 
 
Vulnerability 
The susceptibility to life, property, and the environment to damage if a hazard 

2010 Wake County Hazard Mitigation Plan 
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manifests its potential. 
 
Watershed 
The land area that drains runoff to a surface water body or watercourse. Also called a drainage 
basin, a watershed includes hills, lowlands, and the body of water into which the runoff drains. 
 
Watershed Best Management Practice (BMP) 
 A recognized method, activity, device, maintenance procedure, or other management practice 
used singularly or in combination to minimize the amount of nonpoint source pollution entering 
surface waters. 
 
Watershed Buffer 
An undisturbed area of natural vegetation adjacent to a drainageway, watercourse, or water 
impoundment within a watershed through which stormwater runoff is intended to flow in a 
diffuse manner so that it does not become channelized and infiltration of runoff and filtering of 
pollutants can take place. 
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1 inch equals 3.7 miles

Wake County UDO:
Zoning Classifications

This Map: S:\GIS\MXDs\WCLUP_ZoningClassifications\ZoningClassifications_B-size.mxd
Created by Wake County

Wake County Planning Department
Feb 04, 2008

Zoning Classifications and 
Overlay Districts reflect the 
Unified Development Ordinance (UDO) 
adopted May 2006.
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ZONING DISTRICTS

AD-1 AIRPORT DISTRICT

AD-2 AIRPORT DISTRICT II

GB GENERAL BUSINESS

HC HEAVY COMMERCIAL

HD HIGHWAY DISTRICT

I-1 INDUSTRIAL 1

I-2 INDUSTRIAL 2

O&I OFFICE & INSTITUTIONAL

PD PLANNED DEVELOPMENT

R-10 RESIDENTIAL 10

R-15 RESIDENTIAL 15

R-20 RESIDENTIAL 20

R-30 RESIDENTIAL30

R-40 RESIDENTIAL40

R-40W RESIDENTIAL 40 WATERSHED

R-80 RESIDENTIAL 80

R-80W RESIDENTIAL 80 WATERSHED

RA RESEARCH APPLICATIONS

RMH RESIDENTIAL MOBILE HOME

County Zoning Overlay
AO Airport Overlay District

RCOD-1 RESOURCE CONSERVATION

RCOD-2 RESOURCE CONSERVATION

SHOD SPECIAL HIGHWAY

WSO-2NC WATER SUPPLY WATERSHED II (Non-Critical Area)

WSO-3CA WATER SUPPLY WATERSHED III (Critical Area)

WSO-3NC WATER SUPPLY WATERSHED III (Non-Critical Area)

WSO-4P-1 WSO-4P WATER SUPPLY WATERSHED IV (Protected Area)

WSO-4P-2 WSO-4P WATER SUPPLY WATERSHED IV (Protected Area)

Planning Jurisdiction
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Map # Type of Facility Location Function Size 
(in sq. ft.) Importance Replacement 

Value 
County Office Facilities 

1 Waverly F. Akins Office Building 336 Fayettevil le St Mall County Offices 207,474 Emergency Government Services $18,722,905 
2 Field Services Administration Building 9000 Deponie Dr County Office 16,200 Emergency Field Services $1,229,245 
3 Field Services Equipment Bldg 9000 Deponie Dr Storage 9,720 Landscape Equip $1,172,593 
4 Human Services Center Swinburne 220 Swinburne Rd WCHS Offices 161,000 Emergency Government Services $15,092,206 
5 Hammond Rd Dentention Center 3400 Hammond Rd Jail  24/7 Operations $22,105,024 
6 Hammond Rd Detention Annex 3301 Hammond Rd Jail 68,388 24/7 Operations  $14,532,337 
7 Public Safety Center  (PSC) 300 South Salisbury St Jail 414,051 24/7 Operations $63,788,892 

County 24/7 Operational Facilities 
8 South Wilmington Street Center 1420 S. Wilmington St Homeless Shelter 38,930 24/7 Operations $1,855,347 
9 Alcoholism Treatment Center 3000 Falstaff Rd Detox Hospital 34,038 24/7 Operations $8,479,416 

10 Animal Shelter 820 Beacon Lake Dr Animal Shelter 18,374 Caged animals $1,444,072 
Emergency Medical Stations 

11 WEMS Station 1 331 S. McDowell St Located at PSC  24/7 Operations  
12 WEMS Station 2 2020 Noble Rd EMS 1,770 24/7 Operations $154,355 
13 WEMS Station 2022 Noble Rd EMS  24/7 Operations $154,655 
14 WEMS Station 401 Whitaker Mill Rd EMS  24/7 Operations $4,863,670 
15 Stoney Hill EMS/Fire Station 7045 Stony Hill Rd EMS/Fire  24/7 Operations $2,383,275 
16 WEMS Station 3 5030 Six Forks Rd EMS 1,596 24/7 Operations $80,912 
17 WEMS Station 4 4017 District Dr EMS 2,079 24/7 Operations $872,247 
18 WEMS Station 5 4707 Hargrove St EMS 2,079 24/7 Operations $207,822 
19 WEMS Station 6 1015 National Guard Dr Located at Airport  24/7 Operations $226,297 
20 WEMS Station 7 2910 Kidd Rd EMS 2,463 24/7 Operations $369,048 
21 WEMS Station 8 1361 Varsity Dr EMS 2,463 24/7 Operations $323,277 
22 WEMS Station 10 706 Franklin St. - WF EMS 2,463 24/7 Operations $1,158,358 
23 Rolesville EMS 204 E Young St Operated by Rolesville 3,667 24/7 Operations $640,000 

Fire Stations 
24 Willow Springs Fire Station 2474 Bud Lipscomb Rd Willow Springs 7,045 24/7 Operations $1,153,344 

 
Total Critical Public Facilities/Public Infrastructure $159,855,653  
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