LOCAL PLAN INTEGRATION

This section includes changes made during the 2013 update.

INTEGRATION OF LOCAL RISK ASSESSMENT DATA

Background

Following Hurricane Fran in 1996, many of North Carolina’s local jurisdictions began developing local risk assessments as part of local hazard mitigation plans under the state’s voluntary Hazard Mitigation Planning Initiative (HMPI).  In 2001, local hazard mitigation plans became required for all local jurisdictions to remain in compliance with FEMA’s Interim Final Rule for the Disaster Mitigation Act of 2000 and in order to remain eligible to receive future hazard mitigation and disaster recovery funds following federal and state declared disaster events.  As a result, NCEM began providing additional funding and technical assistance for local mitigation planning to local jurisdictions throughout the state.

During the initial statewide risk assessment in 2004, the majority of local risk assessments and hazard mitigation plans in North Carolina were still in the process of being completed and/or approved by FEMA, and were therefore not available for incorporation into the State Hazard Mitigation Plan.  As explained in the introduction to the 2004 assessment, “The State recognizes that the necessary level of specificity for the plans to be incorporated into this risk assessment is not in place.  North Carolina will attempt to incorporate the local plans over the course of the next three Plan updates.”

NCEM’s first step to incorporate local plans began in the spring of 2005 with the creation of the “Plan Tracker” database.  The Plan Tracker database was built using Microsoft Access 2000 for the dual purpose integrating local hazard mitigation plans into the State plan and providing State mitigation planners with a tool to prioritize outreach activities and resources for local communities.  Once the database was established, State planners began reviewing and entering data from local plans including information specific to local risk assessments such as hazard rank scores (locally determined or perceived hazard risks) and vulnerability assessment data such as asset dollar values, number of buildings and estimated losses.  Although not all of this data is readily available from existing local plans, the database is designed to be maintained and updated through future data entry as local hazard mitigation plans are routinely updated and submitted to NCEM.

Plan Tracker allows State mitigation planners to compile and view up to fifteen reports to display three types of information: (1) individual plan information (Detailed Reports); (2) information aggregated across plans (Summary Reports); and (3) gaps in data provided (Plans with Missing Information).  These reports allow State planners to query the local risk assessment data provided in local plans, as well as assess the data for consistency and quality in comparison with state-level risk assessment data.  Also important, these reports allow State planners to identify areas within local plans where risk assessment data is lacking and to target resources and future outreach activities to jurisdictions that need the most guidance or technical assistance in future plan updates.

As part of the 2007 update process for the statewide risk assessment, NCEM contracted with the North Carolina Center for Geographic Information and Analysis (CGIA) to assist State mitigation planners in the integration of local plan data into the State Hazard Mitigation Plan.  This included the application of GIS to compare local risk assessments with the state risk assessments by county as entered into the Plan Tracker database, as well as deriving, processing and analyzing geospatial data from local vulnerability assessments.  Additional tasks for CGIA included the development of map images that represent the summary results or findings of data and data comparisons as extracted from Plan Tracker for integration into the State Hazard Mitigation Plan consistent with the requirements of the Disaster Mitigation Act of 2000. Local plans are currently being updated, and the bulk of local plans submitted to, and approved by FEMA Region IV do not show significant changes in assessed risk.

By the time of the 2013 update, the information and format of the data that was included in previous updates was determined to be far out of date and the resources necessary to update it were not readily available. Not only that, the data in its current form did not provide useful information to the end user as it was too complex and severely incomplete in many ways. As such, during the 2013 update cycle, the planning team completely overhauled this section and produced a new format that is much more straightforward and demonstrates the extensive work carried out by the planning team to integrate state-level mitigation planning and local-level planning. As a general rule, the planning team has been intimately involved in nearly all of the local level planning efforts that have taken place during the most recent local mitigation plan update cycle. Indeed, state mitigation planners have traveled to local jurisdictions to participate directly in the plan updates and have gained a great deal of knowledge about the risks that each local government faces and the capacity they have to take action to mitigate those risks. This hands-on approach has improved state-local relationships and has been beneficial in terms of ensuring consistency and integration between local plans and the state plan.

The new process developed by the state for ensuring state and local integration of planning efforts recognizes the difficulty that exists in terms of comparing the risk assessment of local governments and the state since all local governments assess risk utilizing different scales and use a variety of distinct processes to determine their level of risk to hazards. As a result, it is difficult for the state to objectively assess how well one local jurisdiction’s risk assessment aligns with the state’s risk assessment compared to how well another local jurisdiction’s risk assessment aligns with the state’s assessment. In short, because there is no consistent scale by which to judge the degree of success that the state and local governments have in aligning their risk assessments, we have elected to simply assess the existence of similar hazards being addressed. That is to say, our evaluation of success in terms of local and state plan integration is based on whether or not the state and local plan both identify the same hazards that will potentially impact a jurisdiction. 

[bookmark: _GoBack]This evaluation has been divided in terms of the 9 major hazard categories outlined earlier in the plan and uses a simple comparison of state and local risk by a) determining whether or not a local plan identifies a particular hazard category in its plan and b) utilizing information from the state plan’s risk assessment to determine whether or not a particular local government should likely address a hazard in their plan based on that risk. These two criteria are then compared, and a general assessment of how similarly local and state plans evaluate the risk of a hazard is made. For example, the state might anticipate that local governments on the coast of the state should address Hurricanes in their plan and will thus look to see if a particular local government does indeed address Hurricanes in its plan. Moreover, during this analysis, the planning team evaluated each local plan to ensure that no hazards were addressed in local plans that were not covered in the state plan. Moreover, the state’s planning team utilized information from the risk assessment including degree of risk and potential dollar loss estimates in the development of its risk and vulnerability assessment.

To aid in this assessment, a dataset and maps were developed by the planning team to show this information at a broad level. These maps helped state-level planners to evaluate the general trends in terms of each hazard’s inclusion in local plans across the state. However, this technique fails to include a detailed view of local plans and their risk assessments. Therefore, the state elected ‘case study plans’ to evaluate how local governments in each of NCEM’s 3 branches assessed risk to each of the major hazard categories. The result is a succinct narrative describing the risk assessment in 3 plans for each hazard. We believe this provides a more in-depth evaluation of specific local plans and allows us to avoid having to evaluate each local plan in the state in terms of each hazard, which would be time-consuming and would likely not provide any additional detailed insight about state-local plan integration.

Flood Hazard

As described in the Risk Assessment section of this plan (Appendix A-2), the North Carolina Division of Emergency Management has classified Floods as a hazard of primary concern for the state in terms of risk. Indeed, North Carolina has an extensive flood history and has experienced a number of high-magnitude events that have impacted nearly every part of the state. As explained in Appendix A-2, certain areas of the state are more susceptible to the effects of floods. However, the state’s risk assessment indicates that there are not any counties in the state that have no susceptibility to flooding.  

Indeed, while some counties, such as those with major rivers or those that directly border the Atlantic Ocean, have been deemed to be the more at-risk, there are streams other hydrological features in every county in the state which means that all counties have at least some risk of flooding. Therefore, ideally the state would like to see all local governments address the flood hazard in their mitigation plans.

As Figure 9-1 shows, local governments throughout the state generally confirm the state’s assessment of flood risk as all local plans in NCEM’s Western, Central, and Eastern Branch address floods. In many ways this is not surprising as flooding is often touted as the hazard that causes the greatest annual dollar damage to the state and, with the increasing accuracy of floodplain maps, local governments can increasingly take action to combat the effects of flooding. 








Figure 9-1. Hurricane Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the flood hazard it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.

Currituck County (Eastern Branch)
The Currituck County Hazard Mitigation Plan notes that the county’s proximity to the Atlantic Ocean and Albemarle Sound make it especially prone to coastal flooding. Additionally, because of the county’s proximity to the ocean, it is a popular location for tourists, which ultimately leads to increased development in at-risk areas. The Currituck County plan includes an in-depth evaluation of the most flood-prone areas in the county with detailed flood maps and narrative explanations to accompany these. This plan is similar to many of the plans that are located in the Eastern Branch as oceanic sources are the primary threats for most of the coastal counties in the state.   



Edgecombe County (Central Branch)
The Edgecome County plan starts its flood risk assessment by identifying several municipalities that are more susceptible to flooding than others. It goes on to explain that between 1995 and 2003, the county experienced over 2.5 million dollars in structural damage to properties located in the county that were flood-related. The plan also notes that Hurricane Floyd, which is considered by many to be more of a flood event than a hurricane event, caused millions of dollars in damages and also resulted in one of the largest buyout programs in the state. 

Cleveland County (Western Branch)
Cleveland County recognizes that counties in the western part of the state are more likely to be affected by flash flooding than counties in other parts of the state. This is mainly because the topography of the western part of the state causes rainfall to accumulate and run together quickly, thereby causing flood events that are often difficult to anticipate. According to its plan, Cleveland County is at a moderate risk of flooding and experiences several flooding events every year. 

Earthquake Hazard

As described in the Risk Assessment section of this plan (Appendix A-2), the North Carolina Division of Emergency Management has classified Earthquakes as a hazard of concern for the state in terms of risk. Indeed, North Carolina has an extensive earthquake history and has experienced a number of high-magnitude events that have impacted nearly every part of the state. Nevertheless, as explained in Appendix A-2, certain areas of the state are more susceptible to the effects of earthquakes. According to the state’s risk assessment, the counties that face the highest risk of being impacted by an earthquake are the mountainous counties in the western part of the state. 

As a general rule, the state assessment also holds that as a county’s distance from the coast increases, its risk of being impacted by an earthquake also increases. However, there is also a major caveat to that rule that exists as a result of the fault zone that is located near Charleston, SC. Therefore, although the western counties in the state have the highest earthquake risk, the southern counties in the eastern part of the state also face a significant risk.

As Figure 9-2 shows, local governments throughout the state generally confirm the state’s assessment of earthquake risk as a majority of the Western and Central Branch counties address earthquakes in their plans. Moreover, in the Eastern Branch, the highest density area where plans do not address earthquakes is the northeast which is where earthquake risk is lowest according to the state-level risk assessment. The fact that many counties in the eastern part of the state do not address earthquakes in their plan is not unexpected and corroborates the state’s evaluation that risk generally increases as a county’s distance from the ocean increases with some exceptions.







Figure 9-2. Earthquake Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the earthquake hazard it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.

New Hanover County (Eastern Branch)
New Hanover County’s Hazard Mitigation Plan focuses its analysis on the Charleston Fault in South Carolina as this is the closest fault zone geographically to the county. Although the county has not experienced a significant earthquake since 1974, the plan recognizes that there is a moderate probability that an earthquake will again impact the county in the future. Indeed, the plan also includes several mitigation measures that address earthquakes, such as increasing seismic building standards.   

Stokes County (Central Branch)
The Stokes County plan identifies the Eastern Tennessee Seismic Zone as the primary fault zone that poses a risk of causing an earthquake that will affect the county. However, the plan also goes on to state that it is very unlikely that a significant earthquake will impact the county. This demonstrates a common trait in many of the plans located in the Central Branch which is that earthquake risk is somewhat amorphous. That is to say, the threat exists and is recognized, but since there have been few historical events, the risk seems low. 

Jackson County (Western Branch)
Jackson County’s plan recognizes that the risk for earthquakes in the county is high and that this is an important hazard to address in terms of mitigation. The plan also identifies a link between earthquakes and dam failures, noting that the former can often cause the latter if the magnitude of the earthquake is strong enough. Jackson County rates earthquakes as a 7 out of 10 in terms of potential impact on the county. It is notable that Jackson County has also taken substantial action in terms of mitigating earthquakes by implementing non-structural mitigation techniques in some of its critical facilities.

Hurricane Hazard
	
As described in the Risk Assessment section of this plan (Appendix A-2), the North Carolina Division of Emergency Management has classified Hurricanes as a hazard of primary concern for the state in terms of risk. Indeed, North Carolina has an extensive hurricane history and has experienced a number of high-magnitude events that have impacted nearly every part of the state. Nevertheless, as explained in Appendix A-2, certain areas of the state are more susceptible to the effects of hurricanes and the sub-hazards that are associated with them. According to the state’s risk assessment, the counties that face the highest risk of being impacted by a hurricane are the coastal counties, especially those that directly border the Atlantic Ocean. 

Indeed, in terms of nearly all of the sub-hazards of the hurricane hazard, the counties that directly border the Atlantic Ocean have been deemed to be the most at-risk. As a general rule, the state assessment also holds that as a county’s distance from the coast increases, its risk of being impacted by a hurricane decreases. Therefore, although ideally the state would like to see all local governments address the hurricane hazard in their mitigation plans, it is far more important for counties in the eastern part of the state to do so than those in the western part.

As Figure 9-3 shows, local governments throughout the state generally confirm the state’s assessment of hurricane risk as at least some local plans in NCEM’s Western, Central, and Eastern Branch all address hurricanes. Not surprisingly, every county in NCEM’s Eastern Branch addresses hurricanes in their plan which provides verification of the state’s assessment that coastal and eastern counties in the state are most susceptible to hurricanes. Additionally, the fact that many counties in the western part of do not address hurricanes in their plan is not unexpected and corroborates the state’s evaluation that risk generally decreases as a county’s distance from the ocean increases.








Figure 9-3. Hurricane Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the hurricane hazard it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.

Onslow County (Eastern Branch)
The Onslow County Hazard Mitigation Plan describes the impact of some of the major hurricanes that have affected the state, with a focus on Hurricane Fran which was one of the state’s most devastating storms on record. Additionally, unlike many of the counties located further inland, Onslow County identifies storm surge as a credible risk to many locations within the county. The state has utilized this information, along with similar information from other coastal plans to identify some of the major risks that are posed by the hurricane hazard.   

Durham County (Central Branch)
Durham County utilizes several criteria to assess its risk to hurricanes including likelihood of occurrence and impact. In terms of these criteria, Durham County classifies hurricanes as ‘possible’ and ‘critical’ respectively which is similar to the state’s assessment that a hurricane that affects Durham County could have a significant impact, though it is less likely to be affected than one of the counties in the Eastern Branch

Yancey County (Western Branch)
Yancey County, which participates in the Toe River Regional Hazard Mitigation Plan, addresses hurricanes in its local plan and recognizes that counties in the western part of the state are more likely to be affected by hurricanes that make landfall along the Gulf Coast and track northward. These storms tend to cause severe flash flooding in the mountainous areas of the state. Still, the plan recognizes that in Yancey County, the highest level on the Saffir-Simpson scale that any hurricane has reached is a 2. 

Severe Winter Weather Hazard

As described in the Risk Assessment section of this plan (Appendix A-2), the North Carolina Division of Emergency Management has classified Severe Winter Weather as a hazard of primary concern for the state in terms of risk. North Carolina has an extensive severe winter weather history and has experienced a number of high-magnitude events that have impacted nearly every part of the state. Nevertheless, as explained in Appendix A-2, certain areas of the state are more susceptible to the effects of severe winter weather and the sub-hazards that are associated with these events. According to the state’s risk assessment, the counties that face the highest risk of being impacted by severe winter weather are the central counties, especially those that directly border Virginia. 

Indeed, in terms of nearly all of the sub-hazards of the severe winter weather hazard, the counties that directly border the Virginia in the Piedmont of North Carolina have been deemed to be the most at-risk. As a general rule, the state assessment also holds that as a county’s distance from Virginia and the West increases, its risk of being impacted by severe winter weather decreases. Therefore, although ideally the state would like to see all local governments address the severe winter weather hazard in their mitigation plans, it is far more important for counties in the central part of the state to do so than those in the eastern part.

As Figure 9-4 shows, local governments throughout the state generally confirm the state’s assessment of severe winter weather risk as at least some local plans in NCEM’s Western, Central, and Eastern Branch address severe winter weather. Not surprisingly, almost every county in NCEM’s Central Branch addresses severe winter weather in their plan which provides verification of the state’s assessment that central counties in the state are most susceptible to severe winter weather. Additionally, the fact that many counties in the western and eastern parts of the state also address severe winter weather in their plan is not unexpected and corroborates the state’s evaluation that risk generally decreases as a county’s distance from the northwest increases, but still being at risk.







Figure 9-4. Severe Winter Weather Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the severe winter weather hazard it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.

Duplin County (Eastern Branch)
The Duplin County Hazard Mitigation Plan describes the impact of some of some winter westher events that have affected the state, with a focus on the 2010 storm which provoked for some roads to be impassable for several days. Duplin County is located in the Coastal Plain. As also stated in this plan, because Duplin is set back from the coast, it does not experience a great threat from Nor’easters.  Likewise, it does not experience the cold air damming of the Piedmont; with the average minimum temperature in January being 32 degrees. Snow is very unusual in Duplin County (average of 3.5 inches per year) and rarely remains on the ground for more than 24 hours.  Ice storms occasionally damage trees and communication and power lines.   



Surry County (Central Branch)
Severe winter weather is typically associated with much colder climates; however, each year, Surry County sees a number of winter storms. The Surry County Hazard Mitigation Plan included the severe winter weather events that have significantly affected the county; including the storm of 2010, also included in the Duplin County plan. In this event, Surry County recorded a magnitude of snow fall of 14 inches, which would be their extent in the future. Surry County classifies severe winter weather as ‘highly likely’, with a 100% probability in the next year. This confirms the assessment included in this plan, which concluded the central counties have higher severe winter weather risk.

Henderson County (Western Branch)
Henderson County addresses severe winter weather in its local plan and recognizes that counties in the western part of the state are likely to be affected by winter storms. Henderson County is located in the southwestern portion of North Carolina in and around the Blue Ridge Mountains where elevations are high making them more susceptible to the hazard of winter storms. In fact, since 1950 Henderson County has been affected by 60 winter storm events. This corroborates the conclusions included in this plan, which specify that western North Carolina is at high risk of experiencing severe winter storms every year. 

Wildfire Hazard

As described in the Risk Assessment section of this plan (Appendix A-2), the North Carolina Division of Emergency Management has classified Wildfires as a hazard of primary concern for the state in terms of risk. North Carolina has an extensive wildfire history and has experienced a number of high-magnitude events that have impacted different areas in the state. Nevertheless, as explained in Appendix A-2, certain areas of the state are more susceptible to the effects of wildfires. According to the state’s risk assessment, the counties that face the highest risk of being impacted by a wildfire are the coastal counties and some western counties that border Tennessee and Virginia. 

In terms of the wildfire hazard, the counties that directly border the Atlantic Ocean have been deemed to be the most at-risk. As a general rule, the state assessment also holds that as a county’s distance from the coast increases, its risk of being impacted by a wildfire decreases. Therefore, although ideally the state would like to see all local governments address the wildfire hazard in their mitigation plans, it is far more important for counties in the eastern part of the state to do so than those in the western part.

As Figure 9-5 shows, local governments throughout the state generally confirm the state’s assessment of wildfire risk as most local plans in NCEM’s Western, Central, and Eastern Branch address wildfires. Not surprisingly, almost every county in NCEM’s Eastern Branch addresses wildfires in their plan which provides verification of the state’s assessment that coastal and eastern counties in the state are most susceptible to wildfires. Additionally, the one county that does address wildfires in its plan in the Eastern Branch has low risk. The fact that almost every county in all three branches address wildfires in their plan is not unexpected and corroborates the state’s evaluation that even though risk generally decreases as a county’s distance from the ocean increases, all counties in the state are at risk.

Figure 9-5. Wildfire Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the wildfire hazard it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, and Eastern) to provide a review in further detail below.

Brunswick County (Eastern Branch)
The Brunswick County Hazard Mitigation Plan describes the risk to wildfire hazard as moderate, with a high probability of future occurrences in the county. Areas around Varnamtown and the northeastern portion of the county report the highest number of occurrences over a contiguous area and according to the North Carolina Division of Forest Resources, Brunswick County experiences an average of 113 wildfires annually based on a 38 year recorded history. The state has utilized this information, along with similar information from other coastal plans to identify some of the major risks that are posed by the wildfire hazard. The Risk Assessment on wildfire in the Brunswick’s local plan and in this plan agree to conclude the county and surrounding areas are at high risk. 


Johnston County (Central Branch)
Johnston County is no stranger to wildfire events occurring in their 24,000 acres of forest land. They utilize several criteria to assess its risk to wildfires including likelihood of occurrence and impact. In terms of these criteria, Johnston County classifies wildfires as ‘possible’ and ‘limited’ respectively which is similar to the state’s assessment that a wildfire that affects Johnston County could have a significant impact, though it is less likely to be affected than one of the counties in the Eastern Branch. The largest event occurring in Johnston County in the last ten years had an extent of 378 acres burnt.

Madison County (Western Branch)
Madison County addresses wildfires in its local plan and recognizes that counties in the western part of the state likely to be affected by wildfires. They deemed the amount of area that could be affected by one of these events as small, with potential large impacts in terms or loss of life or property. According to their Hazard Mitigation Plan, wildfires could potentially occur equally throughout the entire county. Just like in the state plan, Madison County recognizes that all vegetation is fuel for a wildfire and included strategies to reduce risk (i.e. public information with community information to brush trees and other vegetation near a home). 

Dam Failure Hazard

As described in the Risk Assessment section of this plan (Appendix A-3), the North Carolina Division of Emergency Management has classified Dam Failure as a hazard of secondary concern for the state in terms of risk. Although North Carolina does not have an extensive history of dam failure, such an event would likely have a high-level impact. As explained in Appendix A-3, certain counties in the state are more susceptible to the effects of dam failures as this type of event is restricted to counties in which a dam is present. Therefore, unlike many of the other natural hazards identified in this plan, the risk of a dam failure cannot be summarized regionally across the state. 

As a result, it is difficult at the state level to provide a general geographic rule concerning whether or not a county should or not address dam failure in its plan. However, if we were to only take into account high hazard dams, it is interesting to note that all counties in the western part of the state have at least one high hazard dam. Additionally, in the eastern part of the state, especially in coastal counties, there are far fewer high hazard dams. 

Based on the reviews and assessments we have done at the state level on all local plans, we have generally found that counties tend to address dam failure in their plans if a major dam is located in the county.  In cases where a dam is located in a county and the county does not address the hazard in its plan, it is typically because the dam is too small to have a significant impact or located in an area where there would be a very minor effect on populations and property. Therefore, the state recognizes that the dam failure hazard will likely not be addressed in all local plans, nor should it be.

As Figure 9-6 shows, local governments throughout the state tend to address dam failure in their plans to varying degrees. For instance, many of the coastal counties do not address dam failure because there are no high hazard dams located within their county boundaries. However, as stated above, all western counties have at least one high hazard dam, so it is notable that several counties in the western part of the state do not address dam failure in their plans. 

Figure 9-6. Dam Failure Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the dam failure hazard, it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.

Martin County (Eastern Branch)
Martin County, which participates in the Martin-Tyrrell-Washington Regional Hazard Mitigation Plan, indicates that there are 10 dams located in the county, but that 9 of those are low hazard dams and 1 is an intermediate hazard dam. Additionally, the plan notes that there have been no historical occurrences anywhere in the state of major dam failure, so the hazard is difficult to assess in terms of projected impact.   



Anson County (Central Branch)
The Anson County Hazard Mitigation Plan identifies 6 high hazard dams that are located within the county and notes that while a dam failure is not highly likely, it could have a major impact if one were to occur. Indeed, the plan classifies dam failure as ‘possible’ and explains that effects on human life and property could occur simultaneously with damage to the environment and economy.

Clay County (Western Branch)
Clay County addresses dam failure in its local plan and, like many other plans in the state, recognizes that the likelihood of a dam failure is low while the impact is potentially high. The plan also notes that the county has few resources to attempt to predict the effects of a dam failure within the county, so it is difficult to take any substantive actions to mitigate the impact of the hazard accordingly. 

Drought Hazard

As described in the Risk Assessment section of this plan (Appendix A-3), the North Carolina Division of Emergency Management has classified Drought as a hazard of secondary concern for the state in terms of risk. In recent years, North Carolina has been affected by drought to varying degrees. The entire state of North Carolina is susceptible to the effects of drought hazard; in other words, a county out East has the same risk as a county out West, or anywhere in the state. 

In terms of the sub-hazards of the drought hazard (i.e. heat), the counties in the Coastal and Coastal Plain have been deemed to be the most at-risk. As a county’s distance from the coast increases, its risk of being impacted by a heat wave decreases. Therefore, although the state would like to see all local governments address the drought hazard in their mitigation plans, it is far more important for counties in the eastern part of the state to do so than those in the western part.

As Figure 9-7 shows, local governments throughout the state generally confirm the state’s assessment of drought risk as almost all the local plans in NCEM’s Western, Central, and Eastern Branch address drought. Unfortunately, not every county in NCEM’s Eastern Branch addresses drought in their plan because they don’t perceive it as a big concern. The fact that many counties in the western part address drought in their plan is not unexpected and corroborates the state’s evaluation that the entire state is at risk of drought even though the western part of the state is less susceptible to heat waves.











Figure 9-7. Drought Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the drought hazard it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.

Columbus County (Eastern Branch)
The Columbus County Hazard Mitigation Plan describes the impact of drought generally occurring during the summer months of June, July and August. As a similarity to the Risk Assessment section of this plan, Columbus County came to the conclusion that they may be impacted by drought and extreme heat conditions as well. The county describes the probability of drought as likely for the entire county, with a 10 and 100% annual probability. In the past there have been no significant drought amounts that have affected operations in the county, but they were affected by the statewide drought from 2007-2008, as described in Appendix A-3 of this plan.  Unlike many of the counties located further inland, Columbus County identifies drought as a credible risk to the entire county. The state has utilized this information, along with similar information from other coastal plans to identify some of the major risks that are posed by the drought hazard.   
Warren County (Central Branch)
Warren County utilizes several criteria to assess its risk to drought including likelihood of occurrence and impact. As a similarity to Columbus County, Warren County considers drought to have a probability of likely, which falls in line with the assessment included in this plan. According to the county plan, the hazard index for droughts and heat waves in Warren County is categorized as “moderate”.  This hazard index of “moderate” indicates that droughts and heat waves pose a relatively large threat in Warren County and that major hazard mitigation efforts are advised. This falls in place with the assessment included in this plan. Since 1980, Warren County has only recorded three instances of drought occurring on 4/1/85, 5/1/86, and 7/1/86. The county did not record the statewide drought experienced in 2007-2008. The County believes that mitigating the impact of a drought or heat wave is generally considered a state or regional issue and planned for at those levels.  Local initiatives could include public education and limits on water usage.

Macon County (Western Branch)
Macon County addresses drought and extreme heat in its local plan and recognizes that counties in the western part of the state are likely to be affected by drought, even though they are less susceptible to heat waves.  Macon County identified the statewide drought of 2007-2008 as a significant one, with extent ranging from Severe Drought (D2) to Exceptional Drought (D4) as per drought classifications. During these events they did not record any fatalities or injuries, but non-reported crop damage might have occurred. Still, the plan recognizes that in Macon County, they have reached the highest level of drought at a certain point in time, as a similarity to this statewide plan. 

Geological Hazard

As described in the Risk Assessment section of this plan (Appendix A-3), the North Carolina Division of Emergency Management has classified Geological hazards as hazards of secondary concern for the state in terms of risk. Although North Carolina has a history of some major geological hazard events, such hazards do not generally pose as great a threat to the state as some of the other hazards addressed herein. As explained in Appendix A-3, certain counties in the state are definitively more susceptible to the effects of geological hazards. This assessment groups all geological hazards (including landslides, sinkholes, geochemical events, etc.) into a single categorization such that if a county addresses any of these hazards in its plan, it is deemed to have addressed geological hazards. 

Based on this grouping of hazards, it is difficult at the state level to provide a general geographic rule concerning whether or not a county should or not address dam failure in its plan. However, in general, the state generally anticipates that most counties are somewhat susceptible to the effects of at least one of the geological hazards addressed in Appendix A-2. For instance, counties in the western part of the state are far more likely to be affected by landslides while the same could be said of eastern counties and sinkholes. 

Based on the reviews and assessments we have done at the state level on all local plans, we have generally found that counties tend to address geological hazards in their plans in the western part of the state.  Although there are several potential reasons for this, the most likely is that it is generally more difficult to substantively address the types of geological hazards that affect the eastern part of the state (such as sinkholes). Additionally, these eastern geological hazards often have less severe consequences when they occur than do the western geological hazards, such as landslides, which can cause damage on a larger scale. 

As Figure 9-8 shows, local governments throughout the state tend to address geological hazards in their plans to varying degrees. For instance, many of the eastern counties do not address geological hazards at all. According to the state’s evaluation, counties in the eastern part of the state are far less likely to address geological hazards than their western counterparts. As a general rule, the trend appears to be that as distance from the Atlantic Ocean increases, the likelihood that a plan will address geological hazards increases as well. 

Figure 9-8. Dam Failure Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the geological hazard, it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.


Pitt County (Eastern Branch)
Pitt County classifies its geological hazard as expansive soils and land subsidence, which indicates that the focus will be on geological hazards more commonly associated with the eastern part of the state. As anticipated, the county explains that although these hazards have occurred historically in the county, the risk is relatively low since the impact of these events was very low. Indeed, the most common cause of many of these hazards is from excessive water withdrawals from groundwater sources which causes changes in the underlying topography, thereby causing geological hazard events.

Warren County (Central Branch)
The Warren County Hazard Mitigation Plan identifies its geological hazard as landslides and sinkholes which is not surprising considering it is located in the central part of the state which is somewhat susceptible to both eastern and western geological hazards. Nevertheless, the plan classifies geological hazards as unlikely to occur and generally uses historical events from outside the county to predict the extent that might occur within Warren County. Indeed, there have been no significant landslide or sinkhole events in the county in recent history.

Buncombe County (Western Branch)
Buncombe County addresses landslides as the primary geological hazard that could affect the county in its local plan which is similar to the approach taken by many of the other Western Branch counties. The plan provides a fairly in-depth assessment of landslide vulnerability which utilizes GIS to analyze land stability maps against maps which show where structures are located in the county to determine which areas have the highest vulnerability. The plan indicates that the likelihood of occurrence for landslides is high and that the hazard is a legitimate threat despite the relatively low impact. 

Tornado/Severe Thunderstorm Hazard

As described in the Risk Assessment section of this plan (Appendix A-3), the North Carolina Division of Emergency Management has classified tornado/severe thunderstorm as a hazard of secondary concern for the state in terms of risk. Indeed, North Carolina has an extensive tornado/thunderstorm history and has experienced a number of high-magnitude events that have impacted nearly every part of the state. Nevertheless, as explained in Appendix A-3, certain areas of the state are more susceptible to the effects of tornado/thunderstorms and the sub-hazards that are associated with them. According to the state’s risk assessment, the counties that face the highest risk of being impacted by a tornado/thunderstorm are the western counties. 

Indeed, in terms of nearly all of the sub-hazards of the tornado/thunderstorm hazard, the western counties been deemed to be the most at-risk. However, the entire state has the same risk when it comes to some sub-hazards, such as wind and hail. In the case of lighting, the southern counties located in the Coastal Plan and Coastal North Carolina, are most at risk. There is no rule to determine what kind of risk a county is in, given there are several variances and thunderstorms could happen anywhere in the state, whether the risk is higher or lower in a certain county. Ideally, the state would like to see all local governments address the tornado/thunderstorm hazard in their mitigation plans.

As Figure 9-9 shows, local governments throughout the state generally confirm the state’s assessment of tornado/thunderstorm risk as all local plans in NCEM’s Western and Central Branches address tornado/thunderstorm, and nearly all local plans in the Eastern Branch address tornado/thunderstorm. Not surprisingly, every county in NCEM’s Western Branch addresses tornado/thunderstorm in their plan which provides verification of the state’s assessment that western counties in the state are most susceptible to tornado/thunderstorm hazard. Additionally, the fact that almost every county in the state address tornado/thunderstorm in their plan is not unexpected and corroborates the state’s evaluation that the entire state is at risk.

Figure 9-9. Tornado/Thunderstorm Hazard Addressed in Local Hazard Mitigation Plans
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Although the state has reviewed all local mitigation plans and thus has a general idea of how local plans address the extent and probability of the tornado/thunderstorm hazard it would be far too time-consuming to provide an analysis of each local plan since all plans evaluate risk using different scales of measurement. Therefore, we have elected one plan from each of NCEM’s 3 branches (Western, Central, Eastern) to provide a review in further detail below.

Bladen County (Eastern Branch)
The Bladen County Hazard Mitigation Plan describes the impact of some of major tornado/thunderstorm events that have affected the state and Bladen County. Between the years 1953-2003, 978 tornadoes were recorded in North Carolina of which 15 were located within Bladen County. In addition to this, Bladen County was affected by the April 16, 2011 tornadoes, with an EF2 tornado occurrence in the Bladenboro Airport. On average, Bladen County experienced one tornado approximately every 3.3 years during the 50-year period. The state has utilized this information, along with similar information from other coastal plans to identify some of the major risks that are posed by the tornado/thunderstorm hazard. As mentioned earlier, the southern coastal counties are more susceptible to lighting events.  From 2006 to 2008, there were two lighting storms recorded in the Bladen County plan, both of them producing more than $30,000 in damages.  

Granville County (Central Branch)
Granville County utilizes several criteria to assess its risk to tornado/thunderstorm hazard including likelihood of occurrence and impact. Granville County is extremely susceptible to tornado/thunderstorms, suffering 49 significant events since 1975, causing $345,000 in reported damages countywide. Thunderstorms of all levels have been experienced in Granville County to include single cell, multi cell, severe and super cell. They describe tornado hazards as a significant threat to Granville County due primarily to their relative frequency and large impact. This falls in line with the assessment shown in Appendix A-3 of this plan. 

Graham County (Western Branch)
Graham County addresses tornado/thunderstorm hazard in its local plan and recognizes that counties in the western part of the state are more likely to be affected by thunderstorms. There have been a number of thunderstorms in Graham County each year. A significant event occurred on April of 1974, where an F2 tornado (Fujita Scale) was recorded, several homes were destroyed and two deaths were contributed to the tornado. Graham County recognizes that there is a high risk in the county when it comes to tornadoes and thunderstorms, and the sub-hazards related to them, which agrees with the assessment demonstrated in this plan. In their risk assessment, thunderstorms were given a risk of 8 and tornadoes a risk of 9, out of a range of 12.
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