RISK ASSESSMENT

This section includes changes made during the 2013 update.

EXPOSURE DESCRIPTIONS AND SCORES

Based on population data from the 2010 US Census, the state continues to grow faster than average for the nation as the state’s population increased by 1.3% while the national average was a growth rate of 0.9% from 2010 to 2011. Growth patterns in North Carolina appear to be fairly consistent with those illustrated in the 2004, 2007, and 2010 editions of the 322 plan; growth has principally occurred in Wake and Mecklenburg counties and the counties contiguous to these two major metropolitan areas. Since these counties have fairly robust and well policed building codes and ordinances, it will be assumed by the SHMAG and the 322 Update Committee that the population growth and attendant increase in housing stock does not represent a significant increase in risk that is out of proportion with the growth rate. In addition to the above factors, a severe national economic downturn beginning in the late spring of 2008 which seriously curtailed building starts nationwide and in North Carolina. Thus no significant increase in exposure is recognized for purposes of this update.
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, structural, economic activity, critical facilities, transportation, and environmental.  Each category is composed of different indicators of that type of exposure (Table 5-1).  The indicator data used in the categories are discussed in the sections below along with the resulting exposure scores and maps. 

Table 5-1. Exposure Categories and Indicator 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 


Unlike in past updates, a scoring system was not utilized during this update to assess the above indicators. Instead, raw numbers were used to paint a picture of exposure for each of the exposure categories and this knowledge was utilized by the planning team to assess overall exposure in the state at the county level. In some cases, the number of factors that contribute to each exposure category were reduced. Although this could impose a slight reduction in terms of the quality of the data, the effects were determined to be relatively insignificant and the analysis proved to be overall more cohesive and less complicated to manage. The resulting county level exposure was used to identify counties of the state that are most vulnerable to damage due to the existence of people or property in those counties.  In section A6, the exposure levels derived here are combined with hazard scores developed in sections A2 and A3 of the plan to determine total vulnerability, which allows for identification of the counties that are most vulnerable to damage associated with each hazard.

One significant change to the exposure section during the 2013 update was that the tables which describe the top counties for each exposure category were removed. This information was deemed to be redundant in many ways as the information displayed in the maps for each exposure category sufficiently demonstrate the counties that contain the highest levels of exposure.
Category 1—Population Exposure

Indicator Selection Reasoning and Data Descriptions

Population was selected as an indicator of exposure in order to quantify the total number of people that could be exposed to hazards occurring in each county.

The population exposure category uses the population count of each county from the 2010 Census.  The 2010 Census data was obtained from 2010 U.S. Census.  Population data was then aggregated to the county FIPS code level for the scoring application process of this risk assessment. Population data is presented at the county level and the census tract level.
Population Exposure Results

As evidenced by Figures 5-1 and 5-2, Mecklenburg and Wake counties are the most populated, while Tyrrell and Hyde counties have the lowest population.  Mecklenburg County and its surrounding counties contain the Charlotte metropolitan area and Wake County is home to the state’s capital, Raleigh.  Other high scoring counties include:  Guilford, Cumberland, and Forsyth.  The Greensboro—Winston-Salem—High Point Piedmont Triad area is centered in Guilford and Forsyth counties and Fayetteville is located in Cumberland County.  Other population centers of the state include:  Wilmington (New Hanover County), Asheville (Buncombe County), and Durham (Durham County).  These high scoring counties have the highest vulnerability in terms of number of people exposed to any natural hazard that may occur in the state.  The counties with lower scores are still vulnerable to natural hazards that may occur in the state, but not as many people in these counties will be exposed to the hazards as compared to the higher scoring counties.

Figure 5-1. Population Exposure Map (County)
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Figure 5-2. Population Exposure Map (Census Tract)
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Category 2—Economic Activity Exposure

Indicator Selection Reasoning and Data Descriptions

The count of employees was selected as an indicator of exposure in order to quantify the total number of jobs that could be exposed to natural hazards occurring in each county.  Higher numbers of employees in a county correspond to higher levels of economic activity exposure.  The retail sales tax per county was also selected as an indicator of exposure in order to quantify the amount of economic activity that could be exposed to natural hazards occurring in each county.  Higher levels of retail sales tax in a county correspond to higher levels of economic activity exposure.  

The economic activity exposure indicators include the count of employees for the following employment types:  commercial, industrial, agricultural, governmental, and educational.  The retail sales tax per county was also included as an indicator of economic activity to gauge the total taxable dollar revenue taking place in the county. 
Economic Activity Exposure Score Results

As evidenced by Figures 5-3 and 5-4, Mecklenburg County is the most economically active, while Cherokee, Graham, and Swain counties have the lowest amount of economic activity.  Other high scoring counties in terms of employment include:  Wake, Guilford, Forsyth, and Cumberland. Mecklenburg and Wake Counties also had high totals for retail sales tax, indicating that they are the hubs of a majority of the economic exposure in the state.  Wake and Mecklenburg Counties both have very high household income and educational indicators, and Wake has a very high level of government employment. Guilford County has a large number of educational and industrial employees, whereas Forsyth and Cumberland are both more commercially centered.  The counties with lower values on these two indicators are still vulnerable to natural hazards that may occur in the state, but not as much economic activity takes place in these counties as compared to the higher scoring counties.

Figure 5-3. Economic Activity Map: Employment by County
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Figure 5-3. Economic Activity Map: Retail Sales Tax
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Category 3—Structural Exposure

Indicator Selection Reasoning and Data Descriptions

The count of structures was selected as an indicator of exposure in order to quantify the total number of structures that could be exposed to natural hazards occurring in each county. Higher numbers of these structures in a county correspond to higher levels of structural exposure. The structural exposure indicators include the count of structures for the following building types:  residential, commercial, industrial, agricultural, religious, governmental, and educational. The structural exposure category uses data obtained from NCEM’s Geospatial Technology Management section that was collected as part of its Integrated Hazard Risk Management project.  

Structural Exposure Score Results

The counties with the highest structural exposure are Wake and Mecklenburg Counties.  Other counties with a high number of structures include:  Guilford, Forsyth, Brunswick and Gaston.  These counties have the highest vulnerability in terms of the number of structures exposed to any natural hazard that may occur in the state.  The counties with lower numbers of structures are still vulnerable to natural hazards that may occur in the state, but not as many structures in these counties will be exposed to the hazards as compared to the higher scoring counties.

Figure 5-3. Structural Exposure Score Map
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Category 4—Critical Facilities Exposure

Indicator Selection Reasoning and Data Descriptions

The count of critical facilities was selected as an indicator of exposure in order to quantify the total number of critical facilities that could be exposed to natural hazards occurring in each county.  Higher numbers of facilities in a county correspond to higher levels of critical facilities exposure. Although in past updates of the plan, critical facilities exposure was separated into 3 sub-categories (county, regional, state), during the 2013 update, it was determined that this additional sub-categorization of critical facilities was un-necessary. Therefore, during the 2013 update, critical facilities of all types were combined and aggregated into a single category of analysis. This category was named “Critical Facilities Exposure” and has been used throughout the plan’s risk and vulnerability analysis. 

The critical facilities exposure indicator includes the count of buildings for the following state owned facility types: government facilities, hospitals, dams, military facilities, emergency operations centers, communications facilities, electric power facilities, natural gas facilities, fire stations, police stations, waste water treatment plants, and potable water facilities. The list of these facilities was pulled from an in-depth analysis by the planning team of all of the major state owned facilities in the state. 
For state level exposure (Figures 5-4 and 5-5), Wake County has the largest number of critical facilities and all counties have some critical facilities.  Orange County also had a relatively high number of facilities. However, the dollar value of these facilities is perhaps more important than the count. Wake County remains on top in terms of dollar value of critical facilities, but it is important to note that Orange County also makes the top tier in terms of this criterion. The reason for this is the number of university-related functions that are housed in Orange County, including hospital systems and other high value buildings. Other notable counties in terms of dollar value exposure were Pitt, Mecklenburg, and Guilford all of which also are home to major university facilities that include regional hospitals. The counties that have low exposure scores tend to be those that are more rural in nature and include many of the counties listed in other categories of exposure. 
Figure 5-4. Number of State Owned Critical Facilities by County
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Figure 5-5. Dollar Value of State Owned Critical Facilities by County 
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Category 5—Transportation Facilities Exposure

Indicator Selection Reasoning and Data Descriptions

Miles of road was selected as the indicator of exposure in order to quantify the total number of transportation facilities that could be exposed to natural hazards occurring in each county. More roadways in a county correspond to higher levels of transportation exposure.  Although this does not incorporate all types of transportation infrastructure, it is the best measure of total exposure for the state based on available data since the primary mode of transportation in the state is via roadways, especially for evacuations and other emergency management-related issues.

The transportation facilities exposure indicators include the count of facilities for the following: highway bridges, highway tunnels, and all state owned roadways.  The transportation facilities exposure category uses data obtained from the GTM’s database.  
Transportation Facilities Exposure Score Results

The counties with the highest transportation exposure are those with the darkest color in Figure 5-8.  Wake and Guilford Counties have the largest number of miles of roads, while several other counties also have a great deal of roadways including:  Mecklenburg, Johnston, and Randolph. Counties with fewer relative miles of road include many of the far eastern and far western counties including Hyde, Camden, Swain, and Graham.  The high scoring counties have the highest vulnerability in terms of the number of roadways exposed to any natural hazard that may occur in the state.  The counties with lower numbers of miles of road are still vulnerable to natural hazards that may occur in the state, but not as many miles of roadways in these counties will be exposed to the hazards as compared to the higher scoring counties.  

Figure 5-8. Transportation Facilities Map
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Category 6—Environmental Exposure

Indicator Selection Reasoning and Data Descriptions

The count of Tier II sites/facilities was selected as an indicator of exposure in order to quantify the environmental exposure to natural hazards occurring in each county.  These facilities were chosen because of their potential detrimental effect on environmental quality if they were to be damaged during a natural hazard event.  Higher numbers of these facilities in a county correspond to higher levels of environmental exposure.  This indicator is the best measure of total environmental exposure for the state based on available data.

The environmental exposure category uses data obtained from the E-Plan database which contains information on all of the Tier II sites in the state.  Environmental data collected from this database was aggregated to the county level.  According to the EPA (2012), Tier II facilities are those covered by Emergency Planning and Community Right-to-Know Act (EPCRA) requirements and which must submit an Emergency and Hazardous Chemical Inventory Form to the Local Emergency Planning Committee (LEPC), the State Emergency Response Commission (SERC), and the local fire department annually. These facilities all house some form of hazardous substances.
Environmental Exposure Score Results

The counties with the highest environmental exposure are those colored red in Figure 5-9. Mecklenburg, Wake, Cumberland, and Guilford counties have the largest number of environmentally hazardous. Notably, counties located nearby high population centers have the highest number of Tier II facilities. These high scoring counties have the highest vulnerability in terms of the number of environmentally hazardous facilities exposed to any natural hazard that may occur in the state. The counties with lower scores are still vulnerable to natural hazards that may occur in the state, but not as many facilities that could cause harm to the environment will be exposed to the hazards as compared to the higher scoring counties.
Figure 5-9. Environmental Exposure Map
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Total Exposure Scores

Total exposure vulnerability is the sum of the exposure scores for each county.  The scores represent the relative vulnerability of each county in North Carolina in terms of its exposure to natural hazards.  Scores aggregated to this level provide a broad understanding of exposure across North Carolina.  Exposure scores can be combined with total hazard risk scores from the risk assessment to produce the total vulnerability of each county to natural hazards. 

The counties with the highest total exposure vulnerability are Mecklenburg and Wake Counties. Tyrrell, Jones, Perquimans, and Graham Counties have very low total exposure vulnerability.  As compared to the rest of North Carolina’s counties, Mecklenburg and Wake have the largest populations, largest amount of economic activity, largest amount of structures, and the largest number of critical facilities. During this exposure assessment, Mecklenburg and Wake received nearly identical total exposure scores with Wake having a high transportation and critical facility score and Mecklenburg having higher population and structural scores. Other top scoring counties are Guilford, Cumberland, and Forsyth.  
The counties with lower scores are still vulnerable to natural hazards that may occur in the state, but not as much people and property will be exposed to the hazards as compared to the higher scoring counties. A large portion of the lowest total exposure vulnerability counties are clustered along the coast in the northeastern corner of the state and in the far west of the state.  

Figure 5-10. Total Exposure Vulnerability Map 
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