APPENDIX A

STATEWIDE RISK ASSESSMENT FOR NATURAL HAZARDS

North Carolina State Hazard Mitigation Plan

RISK ASSESSMENT

This section includes changes made during the 2013 update.

INTRODUCTION

This appendix to the North Carolina State Hazard Mitigation Plan provides an identification, description and assessment of the natural hazards that impact North Carolina.  In this context, vulnerability is the extent to which people and property will be adversely affected by a given hazard.  The State’s degree of vulnerability depends upon the risk of a particular natural hazard occurring (including such factors as scope, frequency, intensity, and destructive potential), as well as the amount of the population, structures and facilities, economic activity, or environmental resources that are exposed.  Vulnerability levels are also affected by mitigation policies that are in place to reduce hazard impacts, as well as by policies that may exacerbate the state’s vulnerability (albeit inadvertently) by facilitating development in hazardous areas.  It is the purpose of this risk assessment to provide the best available information for use in hazard mitigation policy formulation for the state of North Carolina.  This introduction provides an overview of the assessment and describes the identification process for North Carolina’s natural hazards as well as the determination of potential exposure and an assessment of hazard vulnerability.
The initial Statewide Risk Assessment for North Carolina was completed and approved by FEMA in October 2004. The next update to this assessment was initiated on September 2006 and continued through March 2007 to complete the 2007 plan update. The most recent update to this assessment started in 2009 and continued through 2010. This update for 2013 is the 4th update of the state’s hazard mitigation plan. The scope of this update process was designed to update and enhance the existing and approved Statewide Risk Assessment, but it was not meant to be a comprehensive rewrite to the methods applied in the 2010 assessment as approved by FEMA.  

The 2007 risk assessment update process included a series of meetings between PBS&J staff, State agency officials, FEMA representatives and other identified stakeholders including members of the State Hazard Mitigation Advisory Group. The process also included significant data collection from a variety of sources as well as the analysis and incorporation of that data into the risk assessment update, as appropriate.
For the 2010 update, the State Hazard Mitigation Advisory Group and members of the NCEM Hazard Mitigation Branch staff reviewed each section of the existing risk assessment looking for substantial changes in risk conditions. Members of the HM Branch staff reviewed individual risk assessments in local plan updates. Recognizing that an economic downturn impacted growth and development across the state and the nation, we recognized very little change to the risks faced by the jurisdictions most vulnerable to damages and losses associated with hazard events. Albeit at a slower pace, we still saw some development in coastal hazard areas, but well-enforced codes and ordinances continued to mitigate some inherent risk. We also recognized slow, but continued growth in the western part of the state. Efforts in the state legislature to implement a minimum set of codes and ordinances for development of steep areas promised the greatest reduction in future hazards although this ordinance was ultimately not passed.
Efforts to revise the 2013 update were again coordinated with the State Hazard Mitigation Advisory Group and the planning team in the NCEM Hazard Mitigation Branch. The HM planning team reviewed and revised each section of the Risk Assessment and worked together with the Geospatial and Technology Management Section of NCEM to revise the Vulnerability Assessment of the plan. There have been three major disaster declarations in North Carolina since the last update: DR4019-Hurricane Irene, DR1969-Severe Storms, Tornadoes and Flooding, and DR1942-Severe Storms, Flooding, and Straight-line Winds associated with the remnants of Tropical Storm Nicole; thus there was a need to revise the Risk Assessment and Vulnerability Assessment to record these events and address new vulnerability. The input from the State Hazard Mitigation Advisory Group was sought at the three annual meetings, held in 2011, 2012, and 2013. 
Outline

The Statewide Risk Assessment has been organized into ten (10) distinct sections, each of which have been revised and updated in 2013 as part of North Carolina’s statewide risk assessment update process in compliance with FEMA’s Multi-Hazard Mitigation Planning Guidance (November 2006).  A new statewide risk assessment is anticipated in 2014.
The following two sections, Hazard Descriptions and Scores (A2-Greater Hazards, A3-Lesser Hazards), profile the natural hazards identified for the state by providing definitions and descriptions of each natural hazard and the details of the hazard’s historical impact.  North Carolina’s natural hazards have been separated into two categories of hazards as determined by the risk assessment process and according to the consensus of the State Hazard Mitigation Advisory Group.  These sections have been revised and updated to reflect hazard events since 2010.

Local knowledge was used to determine the risk of each hazard according to hazard region. Sources such as Approved and Adopted Local Hazard Mitigation Plans and the current Risk Assessment in the State 322 Plan have been used to determine the risk and assign each hazard with a probability of occurrence rating. This is provided in the section entitled Total Hazard Scores.  This section has been updated to include a detailed breakdown of the probability of occurrence for each hazard (by county). The section on Long Term Hazards (A4) also identifies hazards that the state should be aware of, though there are not necessarily any specific mitigation actions defined in the plan to address these hazards.
The section entitled Exposure Descriptions and Scores (A5) discusses a number of categories of exposure  within the state that are potentially vulnerable to the identified hazards.  This section provides the results of the county-level exposure assessment as completed during the 2013 assessment.  

The section entitled Total Vulnerability (A6) provides an assessment of vulnerability at a county level.  This section identifies and describes the jurisdictions most threatened by each hazard as well as identifies and describes the jurisdictions most vulnerable to damage and loss associated with each hazard.  This section also includes a detailed breakdown of the structural exposure and potential loss estimates to hazards (by county) as developed in 2007 and updated in 2013.
The section entitled State-Owned Assets (A7) provides an overview of the exposure and vulnerability of state-owned buildings and transportation systems.  This section also provides the results of the county-level exposure assessment and a detailed breakdown of exposure and potential loss estimates to state-owned buildings as developed during the 2007 and revised in the 2013 update process.
The section entitled Supplemental Information (A8) provides additional data and information that may be useful for mitigation planning purposes.  This includes societal data such as population growth, land use and development trends throughout the state of North Carolina on a county-by-county basis as developed during the 2013 update process. 
The section entitled Integration of Local Risk Assessment Data (A9) provides information on how the State of North Carolina is incorporating risk assessment data as included in the local hazard mitigation plans developed by local governments throughout the state.  This includes the results of an ongoing state effort to capture local risk perceptions or determinations for each identified hazard as well as the difference in how those risk are perceived or determined at the state level.

The final section entitled Methodology (A10) describes the methodology used to complete the initial Risk Assessment section of North Carolina’s statewide natural hazard mitigation plan.  This methodology was applied in 2004 and was not altered during the 2007, or 2010update, but it was altered somewhat during the 2013 update. It is anticipated that a new methodology will be designed for future updates to the statewide risk assessment based upon the recommendations to come out of the plan update process as well as new practices and emerging technologies for completing statewide risk assessments. A new statewide risk assessment is anticipated for the 2016 update.
Hazard Identification

Forty-two natural hazards were identified for the state of North Carolina.  These 42 hazards have been divided into two categories and 9 groups for ease of organization, interpretation and reference.  The categories split the hazards into “Greater” and “Lesser” hazard categories.  The Greater Hazards are those identified as having the most potential impact on the state of North Carolina in the past and in the future.  The Lesser Hazards are still hazards of significant concern, but have not had as large of an impact on the entire state in the past, or in the anticipated future.  The Greater Hazards include:  Floods, Earthquakes, Hurricanes/Coastal Hazards, Wildfire and Severe Winter Weather.  The Lesser Hazards include:  Dam Failure, Drought, Geological, and Tornado/Severe Thunderstorm.  These hazard determinations were made based on the initial risk assessment completed for North Carolina in 2004 and were not altered during the 2007 update.  For purposes of the 2010 update, a brief discussion of the potential for global climate trends to have an impact on NC’s risk profile was developed and included in the plan. Further evaluation and analysis of long term hazard trends and risks associated with global long term hazard trends may be incorporated into future plan updates.
Table 1-1 lists all of the hazards included in the Greater Hazards category.  Table 1-2 lists all of hazards included in the Lesser Hazards category.  Each hazard is independently profiled in the section titled, Hazard Descriptions and Scores.  

Table 1-1. Listing of Identified Greater Natural Hazards by Group Designation

	GREATER HAZARDS CATEGORY—LISTING OF IDENTIFIED HAZARDS BY GROUP

	Flood
	Earthquake
	Wildfire

	Floods
	Earthquakes
	Wildfire

	Hurricanes and Coastal Hazards
	Severe Winter Weather

	Hurricanes
	Nor'easters
	Severe Winter Weather

	Hurricane—Storm Surge
	Nor'easters—Storm Surge
	Severe Winter Weather—Freezing Rain

	Hurricane—High Wind
	Nor'easters—High Wind
	Severe Winter Weather—Snowstorms

	Hurricane—Torrential Rain
	Nor'easters—Severe Winter Weather
	Severe Winter Weather—Blizzards

	Hurricane—Tornadoes
	Tsunami
	Severe Winter Weather—Wind Chill

	Rip Current
	Coastal Erosion
	Extreme Cold


Table 1-2. Listing of Identified Lesser Natural Hazards by Group Designation

	LESSER HAZARDS CATEGORY—LISTING OF IDENTIFIED HAZARDS BY GROUP

	Dam Failure
	Geological
	Tornado/Thunderstorm

	Dam Failure
	Debris Flow/ Landslide
	Severe Thunderstorm

	
	Subsidence
	Severe Thunderstorm–Hailstorm

	Drought
	Acidic Soil
	Severe Thunderstorm–Torrential Rain

	Drought
	Geochemical-related
	Severe Thunderstorm–Thunderstorm Wind

	Drought–Agricultural
	Mine Collapse
	Severe Thunderstorm–Lightning

	
	Sinkholes
	Tornado

	Drought–Hydrologic
	Expansive Soil
	Tornado–Waterspout

	
	
	High Wind

	Heat Wave
	
	Fog


Documentation of the Hazard Identification Process

Hazard identification for the risk assessment was initiated through an expert panel meeting on June 19, 2003.  At that meeting, the natural hazard experts were charged with the responsibility of identifying which natural hazards are of concern for North Carolina.  The hazard identification process included a total of eleven natural hazard experts from across the state (Table 1-3) that provided a comprehensive representation of knowledge across all natural hazards.  These hazard identifications were once again shared and discussed with some of the same and some new hazard experts during a plan update meeting of the State Hazard Mitigation Advisory Group on April 17, 2012 and on March 19, 2013.
A large number of natural hazards were discussed before the final natural hazards for the risk assessment were identified and grouped.  The experts were divided into meteorological and geological working teams to determine a list of hazards to include in the risk assessment.  In order to make these determinations, they provided valuable information on previous occurrences, projections of future occurrences and the geographic locations of hazard events.

Table 1-3. Listing of Hazard Experts by Specialty
	EXPERTS CONSULTED FOR THE 2010-2013 PLAN UPDATE (AND ON OTHER OCCASIONS) 

	Hazard Experts
	Organization
	Specialty


	Chris Crew
	NC Division of Emergency Management,

Hazard Mitigation Branch
	State Hazard Mitigation Officer

	John Dorman
	NC Division of Emergency Management,

NC Floodplain Mapping Program
	Floodplain Mapping

	Randy Mundt
	NC Division of Emergency Management,

NC Floodplain Mapping Program
	Floodplain Mapping

	John Gerber
	NC Division of Emergency Management,

NC Floodplain Mapping Program
	Floodplain Mapping

	Corey Johnson 
	NC Division of Emergency Management,

Planning and Homeland Security Section
	Natural Hazards, Emergency Operations Planning

	Bob Boyd
	NC Division of Emergency Management,

Planning and Homeland Security Section
	Meteorology, Emergency Alert System Planning

	Andrew Langan
	NC Division of Emergency Management,

Planning and Homeland Security Section
	Natural Hazards, Homeland Security Planning

	Quinn Woolard
	NC Division of Emergency Management,

Planning and Homeland Security Section
	Natural Hazards, Emergency Operations Planning

	Kenneth Taylor 
	NCDENR, Geological Survey Section Manager, Disaster Response Coordinator 
	Earthquakes/Geology

	Jim Simons
	NCDENR, Land Resources Management Division, Director, State Geologist
	Geology

	Tami Idol
	NCDENR, Land Resources Management Division
	Dam Failure/Geology

	Jeff Reid
	NCDENR, Land Resources Management Division
	Geochemical Hazards/Geology

	Stanford Adams
	NCDENR, NC Forest Service,

Forest Resources Division
	Wildfire

	Jim Privette
	NCDENR, NC Forest Service,

Forest Resources Division
	Wildfire

	James Rogers
	NCDENR, NC Forest Service
	Fire Protection and Mitigation


	EXPERTS CONSULTED FOR THE 2010-2013 PLAN UPDATE (AND ON OTHER OCCASIONS) 

	Hazard Experts
	Organization
	Specialty


	Steve Underwood
	NCDENR, Division of Coastal Management
	Coastal Hazards, Forestry

	John Thayer Jr.
	NCDENR, Division of Coastal Management, Coastal Area Management Act Planning & Access Programs
	NC CAMA, Planning & Public Access Programs

	Lauren Thie
	NC Division of Public Health
	Epidemiologist

	Dianne Enright
	NC Division of Public Health
	Infectious Disease

	Pam Jenkins
	NC Division of Public Health
	Infectious Disease

	Marty Zaluski
	NC Dept. of Agriculture and Consumer Services
	Infectious Disease

	Don Aschbrenner
	NC Department of Transportation
	Manager of Disaster Recovery

	Anna  Schwab
	UNC-Chapel Hill,

Center for the Study of Natural Hazards and Disasters
	Natural Hazards and Disaster Planning

	David Brower
	UNC-Chapel Hill,

Department of City and Regional Planning
	City and Regional Planning

	Dylan Sandler
	UNC-Chapel Hill,

Department of City and Regional Planning
	City and Regional Planning

	Todd Owen
	UNC-Chapel Hill,

Center for Urban & Regional Studies
	Natural Hazards 

	Peter Robinson
	UNC-Chapel Hill,

Geography Department, Former State Climatologist
	Meteorology

	Ed Hauser
	UNC-Charlotte, Center for Transportation policy Studies/Center for Disaster Studies
	Hazard Mitigation Planning for Campuses

	Ryan Boyles
	NC State University Climate Office
	Meteorology

	Margery Overton
	NC State University
	Coastal Erosion

	Jeff Orrock
	National Oceanic and Atmospheric Administration (NOAA) 
	Meteorology

	Chad Wagner
	US Geological Survey
	Geology

	Holly Weyers
	US Geological Survey, NC Water Science Center 
	Geology

	Jeanne Robbins
	US Geological Survey, Surface-Water Specialist, Flood Inundation Mapping Alert Network (FIMAN)
	Hydrology, Flood Inundation Mapping

	Josh Edmondson
	Edgecombe County Planning, Inspections & E-911
	Format for updates to hazard mitigation plans

	Brian Hassell
	Edgecombe County Planning, Inspections & E-911
	Format for updates to hazard mitigation plans

	Berry Williams
	Berry A Williams and Associates, INC
	CRS Floodplain Management Requirements


The experts excluded some hazards from the risk assessment.  At the June 19, 2010 meeting, volcanoes were discussed among the list of natural hazards, but were excluded from the analysis.  It was determined by the experts that volcanoes are not a natural hazard of concern in North Carolina.  According to expert geologists attending the meeting, volcanic eruptions have not occurred in North Carolina for over one million years and there are no longer any active volcanoes in North Carolina.  At subsequent individual meetings with the hazard experts, other hazards, such as avalanche, were also excluded from the analysis.  Avalanche was first divided from Debris Flow/Landslides to discuss and score its scope and frequency of occurrence separately.  Due to the elevation of the mountains of North Carolina, it was determined by experts that there was not enough snow for an avalanche hazard of significance to occur and it was eliminated from the analysis.

Most hazards discussed were officially identified as hazards of valid concern for North Carolina.  The meteorological hazard experts recommended the placement of several hazards into sub-hazard status as a way to clarify the overlap between hazards on such an extensive list.  Each of the sub-hazards was independently identified as a hazard for North Carolina, but the experts determined that several of the identified hazards would be more appropriately evaluated in terms of the causal hazard only.  

For example, in the Hurricane/Coastal Hazard category, the hurricane hazard has four sub-hazards.  These include high wind, tornadoes, torrential rain, and storm surge.  High wind, tornadoes, and torrential rain are all hazard events that could occur as a part of, or a result of, a hurricane.  However, they could also occur completely independent of a hurricane.  Thus, they are treated as sub-hazards for hurricanes and independent hazards in other categories, such as tornado/severe thunderstorms.  Storm surge will not occur without the occurrence of a hurricane or nor’easter, which is why it is not considered its own hazard individually; rather, it is included as a sub-hazard of hurricanes and nor’easters.  Many hazards do not have sub-hazard, but in the cases where they do, the experts felt strongly about their placement under the primary hazard. 

Several hazards do not fit the model of the methodology used for the majority of the hazards and are assessed for vulnerability in slightly different ways.  These hazards include flood and earthquake.  More detailed spatial information is available for these hazards.  Thus, it was determined by the experts that these two groups should be kept separate from the total vulnerability analysis that was completed for the other seven groups of hazards.  For example, the spatial detail available for flood hazards through the delineation of the floodplain on a sub-county level is one of the reasons behind keeping flood hazard separate from the other hazards and using different variables for its assessment.  Additionally, the floodplain designations in and of themselves speak to the scope, frequency, and intensity of the hazard and it is unrealistic and unnecessary to separate them for scoring purposes.  Other more detailed information, such as number of insurance claims and policies, as well as number of federally declared flood disasters are also available to incorporate into the vulnerability analysis.  Since that detailed information is available at the sub-county level, it is more useful as an indicator of vulnerability if the information contained in the flood analysis results in a separate map than the other hazards.  

Thus, it is more useful to the state to have these hazards as separate maps from the total risk map for the other hazards in order to convey the best available information for assistance in the policy formulation process.  The risk maps that should be considered as a result of this assessment include:  a composite vulnerability map that assesses the seven groups of natural hazards that used the same methodology, a flood vulnerability map and an earthquake vulnerability map.  Further explanation of the methodology used for the flood and earthquake hazards can be found along with their profiles in later sections of this document.  For complete information on the methodology used for the majority of the hazards, please see the section entitled Methodology (Eschelbach 2004). 

Since the completion of the initial statewide risk assessment in early 2004, the state of North Carolina has experienced ten (10) major disaster declarations.  These events include Tropical Storm Frances (FEMA DR-1546) and Hurricane Ivan (FEMA DR-1553) in 2004; then Hurricane Ophelia (FEMA DR-1608) in 2005.  Since the 2007 update, the state received declarations for the Evans Road Fire (FEMA DR-2773) in 2008, Tropical Storm Hanna (FEMA DR-1801) in 2009, and a Severe Winter Storm and Flooding (FEMA DR-1871) event in early 2010.  Since the 2010 update, the state received additional declarations for Tropical Storm Nicole (FEMA DR-1942) in 2010, and April 2011 Severe Weather (FEMA DR-1969), the Simmons Road Fire (FEMA DR-2936), and Hurricane Irene (FEMA DR-4019) in 2011; which only serves to reinforce the fact that hurricanes and their effects are of critical concern for North Carolina.  A listing of all 34 presidential disaster declarations in North Carolina is provided in Table 1-4, and their distribution among North Carolina counties is illustrated in Figure 1-1.
Table 1-4. North Carolina Major Disaster Declarations

	PRESIDENTIAL DISASTER DECLARATIONS, 1965 – 2012

	Disaster No.
	Declaration Date
	Description

	234
	2/10/1968
	Severe Ice Storm

	394
	6/29/1973
	Severe Storms & Flooding

	428
	4/12/1974
	Tornadoes

	542
	11/09/1977
	Severe Storms & Flooding

	605
	9/29/1979
	Severe Storms & Flooding

	699
	3/30/1984
	Severe Storms & Tornadoes

	724
	9/21/1984
	Hurricane Diana

	818
	12/02/1988
	Severe Storms & Tornadoes

	827
	5/10/1989
	Tornadoes

	844
	9/25/1989
	Hurricane Hugo

	1003
	9/23/1993
	Hurricane Emily

	1073
	10/23/1995
	Severe Storms, Flooding, High Winds

	1087
	2/2/1996
	Blizzard of 1996

	1103
	2/23/1996
	Winter Storm

	1127
	7/18/1996
	Hurricane Bertha

	1134
	9/10/1996
	Hurricane Fran

	1200
	1/21/1998
	Severe Storms and Flooding

	1211
	3/26/1998
	Severe Storms Tornadoes, and Flooding

	1240
	8/27/1998
	Hurricane Bonnie

	1291
	9/9/1999
	Hurricane Dennis

	1292
	9/16/1999
	Hurricane Floyd 

	1312
	1/31/2000
	Severe Winter Storm

	1448
	12/13/2002
	Severe Ice Storm

	1457
	3/27/2003
	Ice Storm

	1546
	9/10/2004
	Tropical Storm Frances

	1553
	9/18/2004
	Hurricane Ivan

	1608
	10/7/2005
	Hurricane Ophelia

	2773
	6/13/08
	Evans Road Fire

	1801
	10/8/09
	Tropical Storm Hanna

	1871
	2/2/10
	Severe Winter Storm and Flooding

	1942
	9/27/2010
	Tropical Storm Nicole

	1969
	4/19/2011
	April 2011 Severe Weather

	2936
	7/4/2011
	Simmons Road Fire

	4019
	9/1/2011
	Hurricane Irene


Figure 1-1. North Carolina Major Disaster Declarations, By County[image: image1.png]North Carolina Risk Assessment:
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Documentation of Hazard Region Designations

The climate of North Carolina varies considerably from the mountainous region in the west to the eastern coastline.  Average temperatures vary by as much as 20 degrees from west to east.  Average annual precipitation is generally around 50 inches statewide, but in the mountains there are significant terrain-induced variations.  The minimum statewide average annual precipitation is 39 inches in northwestern Buncombe County, while the maximum statewide average annual precipitation is over 85 inches in southern Jackson County.  In light of the west-to-east gradient in climate variability due to topography (and proximity to the Atlantic Ocean) coupled with the north-to-south gradient in temperature due to latitude, North Carolina has been divided into eight climate divisions for purposes of long-term climatological assessments (Guttman and Quayle, 1996).  These climate divisions are considered relatively homogeneous in their long-term climatology.

These climate divisions were applied to the hazard risk scoring system (Hazard Descriptions and Scores A2 and A3), with one adjustment.  The three coastal climate divisions (6-8) were subdivided into coastal plain and coastal regions (Table 1-5, Figure 1-2).  The coastal climate regions have significant differences in terms of differences in elevation and proximity to the coastline.  Counties in the coastal plain do not experience the same natural hazards as those directly along the coastline (for example, coastal erosion).  The designations of the 20 coastal counties were made by the Coastal Area Management Act of North Carolina.  This adjustment to the geographic divisions was approved by the hazard experts for the purposes of the risk assessment.  A listing of the counties in each region can be found in Table 1-6.

Table 1-5. North Carolina Hazard Region Geographic Divisions

	NORTH CAROLINA RISK ASSESSMENT GEOGRAPHIC DIVISIONS

	Climate Region
	Division Name
	Number of Counties

	1
	Mountain 1
	17

	2
	Mountain 2
	8

	3
	Piedmont 3
	13

	4
	Piedmont 4
	10

	5
	Piedmont 5
	11

	6
	Coastal Plain 6
	9

	7
	Coastal Plain 7
	4

	8
	Coastal Plain 8
	7

	6
	Coastal 6
	5

	7
	Coastal 7
	5

	8
	Coastal 8
	11


Figure 1-2. North Carolina Hazard Region Divisions
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Table 1-6. North Carolina Counties per Hazard Region 

	COUNTIES OF NORTH CAROLINA BY RISK ASSESSMENT REGION

	Mountain 1
	Mountain 2
	Piedmont 3
	Piedmont 4
	Piedmont 5

	Buncombe
	Madison
	Alleghany
	Alamance
	Rockingham
	Alexander
	Wake
	Anson
	Stanly

	Burke
	McDowell
	Ashe
	Caswell
	Stokes
	Catawba
	Cabarrus
	Union

	Cherokee
	Mitchell
	Avery
	Durham
	Vance
	Chatham
	Cleveland

	Clay
	Polk
	Caldwell
	Forsyth
	Warren
	Davidson
	Gaston

	Graham
	Rutherford
	Surry
	Franklin
	Davie
	Lincoln

	Haywood
	Swain
	Watauga
	Granville
	Iredell
	Mecklenburg

	Henderson
	Transylvania
	Wilkes
	Guilford
	Lee
	Montgomery

	Jackson
	Yancey
	Yadkin
	Orange
	Randolph
	Moore

	Macon
	 
	 
	Person
	Rowan
	Richmond

	Coastal Plain 6
	Coastal Plain 7
	Coastal Plain 8
	Coastal 6
	Coastal 7
	Coastal 8

	Bladen
	Greene
	Edgecombe
	Brunswick
	Beaufort
	Bertie
	Chowan

	Columbus
	Johnston
	Halifax
	New Hanover
	Carteret
	Camden
	Dare

	Cumberland
	Jones
	Martin
	Onslow
	Craven
	Currituck

	Duplin
	Lenoir
	Nash
	Pender
	Hyde
	Gates

	Harnett
	Pitt
	Northampton
	 
	Pamlico
	Hertford

	Hoke
	Wayne
	 
	 
	 
	Pasquotank

	Robeson
	Wilson
	 
	 
	 
	Perquimans

	Sampson
	 
	 
	 
	 
	Tyrrell

	Scotland
	 
	 
	 
	 
	Washington


Exposure Identification
Vulnerability is a measure not only of the natural hazards that affect the state, but also a measure of what is exposed to those natural hazards.  Six categories of exposure were identified for the risk assessment: population, structures, economic activity, critical facilities, transportation, and environmental.  Each category is composed of different indicators of that type of exposure (Table 1-7).  A more detailed treatment of the data contained in these categories is discussed in the section of the risk assessment titled, Exposure Descriptions and Scores (A5).  The exposure categories were identified through the accessibility of the best statewide available data at a county level. 

Table 1-7. Exposure Categories and Data Used in Each Category

	EXPOSURE CATEGORY
	INDICATOR DATA USED IN CATEGORY

	1.) Population
	The number of people per county 

The number of people per census tract 

	2.) Economic Activity
	The number of employees per county 

The number of retail sales tax collected per county 

	3.) Structural
	The number of structures per county 

	4.) Critical Facilities
	The number of state owned critical facilities per county 

The dollar value of state owned critical facilities per county

	5.) Transportation Facilities
	The number of miles of road located in each county

	6.) Environmental 
	The number of Tier II sites located in each county 


After the exposures were identified, it was then possible to create a scoring system to assess total state vulnerability.  The scores of the exposure vulnerability and the hazard vulnerabilities were combined in several ways to identify counties of the state that are most threatened by each hazard and most vulnerable to damage and loss associated with each hazard.  Later sections of the risk assessment discuss the vulnerability scores and maps in more detail.

Requirement §201.4(c)(2):  [The State plan must include a risk assessment] that provides the factual basis for activities proposed in the strategy portion of the mitigation plan.  Statewide risk assessments must characterize and analyze natural hazards and risks to provide a statewide overview.  This overview will allow the State to compare potential losses throughout the State and to determine their priorities for implementing mitigation measures under the strategy, and to prioritize jurisdictions for receiving technical and financial support in developing more detailed local risk and vulnerability assessments.
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