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e University of North Carolina — Western Campuses

The approved participating jurisdiction is hereby an eligible applicant through the State for the following
mitigation grant programs administered by the Federal Emergency Management Agency (FEMA):

e Hazard Mitigation Grant Program (HMGP)
¢ Flood Mitigation Assistance (FMA)
o Building Resilient Infrastructure and Communities (BRIC)

National Flood Insurance Program (NFIP) participation is required for some programs.

We commend the participants in the University of North Carolina — Western Campuses Hazard Mitigation
Plan for development of a solid, workable plan that will guide hazard mitigation activities over the coming
years. Please note, all requests for funding will be evaluated individually according to the specific eligibility
and other requirements of the particular program under which the application is submitted. For example, a
specific mitigation activity or project identified in the plan may not meet the eligibility requirements for
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hesitate to contact Celicia Davis, of the Hazard Mitigation Assistance Branch, at (202) 997-7490, Hailey
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staff, at (404) 433-3968.
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SECTION 1
INTRODUCTION

This section of the plan provides a general introduction to the Western Campus Hazard Mitigation Plan.
It consists of the following five subsections:
¢ 11 Background
1.2 Purpose
1.3 Scope

1.4 Authority

® & & o

1.5 Summary of Plan Contents

1.1 BACKGROUND

Natural hazards, such as thunderstorms, winter storms, floods, and tornadoes, and man-made and
technological hazards are a part of the world around us. Their occurrence is inevitable, and there is little
we can do to control their force and intensity. We must consider these hazards to be legitimate and
significant threats to human life, safety, and property.

North Carolina’s public universities and special-purpose institutions across the state have a significant
investment in terms of buildings, facilities, infrastructure, historical and cultural landmarks, library and
art collections, laboratories and other essential assets. Many of these assets and investments are
vulnerable to the impacts of natural hazards. The UNC System is equally committed to the protection of
life and safety of campus populations, and has established policies and procedures to ensure that
emergency preparedness is a priority at all of it 17 institutions.

The University of North Carolina’s Western Campuses are comprised of the following eight institutions:

e Appalachian State University,

e North Carolina A&T State University,

e University of North Carolina at Asheville,
e University of North Carolina at Charlotte,
e UNC Greensboro,

e UNC School of the Arts,

e Western Carolina University, and

e  Winston-Salem State University.

Figure 1:1 provides an overview of the general locations of each campus.
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SECTION 1: INTRODUCTION

FIGURE 1.1: UNIVERSITIES PARTICIPATING IN THE UNC WESTERN
CAMPUSES HAZARD MITIGATION PLAN
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Each campus has their own unique landscape and susceptibility to a wide range of natural and
manmade/technological hazards. For a majority of the campuses the primary natural hazards to which
they are exposed are: severe winter weather, high winds, tornadoes, flooding, and earthquakes.
However, additional a variety of other natural hazards and manmade/technological hazards also
threaten the campuses. These hazards threaten the life and safety of residents and faculty on campus
and have the potential to damage or destroy property, disrupt day-to-day operations, and impact the
overall quality of life on campus.

While the threat from hazard events may never be fully eliminated, there is much we can do to lessen
their potential impact upon our campuses and our students, faculty and staff. By minimizing the impact
of hazards upon our built environment, we can prevent such events from resulting in disasters. The
concept and practice of reducing risks to people and property from known hazards is generally referred
to as hazard mitigation.

FEMA Definition of Hazard Mitigation:

“Any sustained action taken to reduce or eliminate the long-term risk to human life and
property from hazards.”

UNC Western Campuses Hazard Mitigation Plan Update 1:2
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SECTION 1: INTRODUCTION

Hazard mitigation techniques include both structural measures (such as strengthening or protecting
buildings and infrastructure from the destructive forces of potential hazards) and non-structural
measures (such as the adoption of sound campus planning and capital improvements policies and the
creation of public awareness programs). A comprehensive mitigation approach addresses hazard
vulnerabilities that exist today and in the foreseeable future. Therefore, it is essential that projected
patterns of future growth are evaluated and considered in terms of how that growth will increase or
decrease the campus’s overall hazard vulnerability.

A key component in the formulation of a comprehensive approach to hazard mitigation is to develop,
adopt, and update a campus-wide mitigation plan. A hazard mitigation plan establishes the broad
institutional vision and guiding principles for reducing hazard risk, and further proposes specific
mitigation actions to eliminate or reduce identified vulnerabilities.

The University of North Carolina System, using funds from the Federal Emergency Management Agency
(FEMA), has been working since 2007 to develop a Pre-Disaster Mitigation (PDM) Planning Process for
the UNC System as a whole, and on each of the 17 campuses. In early 2008, all of the campuses in the
UNC system agreed to participate in this project. This effort resulted in the Eastern Campuses and
Western Campuses 2010 Pre-disaster Mitigation Plans.

The 2021 update of this institutional plan draws from the University System’s 2010 Pre-disaster
Mitigation Plan and the relevant components for each campus, along with updated data and new
methods of analysis. The plan development process for the 2021 update of the plan is detailed in
Section 2: Planning Process.

At its core, the Plan recommends specific actions to minimize hazard vulnerability and protect the
universities from losses to those hazards that pose the greatest risk. These mitigation actions go beyond
simply recommending structural solutions to reduce existing vulnerability, such as elevation, retrofitting,
and acquisition projects. Policies on campus growth and development, incentives for natural resource
protection, and public awareness and outreach activities are examples of other actions considered to
reduce vulnerability to identified hazards. The Plan remains a living document, with implementation and
evaluation procedures established to help achieve meaningful objectives and successful outcomes over
time.

1.2 PURPOSE

The purposes of the Western University Campuses Hazard Mitigation Plan, as reflected through the plan
goals are as follows:

e Reduce the impact of natural hazards on each campus?;

e Develop a natural hazards mitigation plan that meets planning criteria outlined in 44 CFR, Part
201;

e Develop a model PDM planning process for a multi-campus university system;

1 As previously noted, the 2021 update of this plan expanded the scope of hazards addressed to include manmade
and technological hazards.

UNC Western Campuses Hazard Mitigation Plan Update 1:3
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SECTION 1: INTRODUCTION

e Develop an innovative approach based on ASCE/ Building Security Council national standards;

and

e Provide a mechanism to obtain FEMA Mitigation Project Grant funding for facility

improvements.

1.3 SCOPE

The focus of the Western University Campuses Hazard Mitigation Plan is on those hazards determined to
be “high” or “moderate” risks to the campuses in the Western part of the State, as determined through

a detailed hazard risk assessment. Other hazards that pose a “low” or “negligible” risk will continue to

be evaluated during future updates to the Plan, but they may not be fully addressed until they are

determined to be of high or moderate risk. This enables the universities to prioritize mitigation actions

based on those hazards which are understood to present the greatest risk to lives and property.

The geographic scope (i.e., the planning area) for the Plan includes the extent of each main campus
across the Western Campuses planning region (see Figure 1.1). Figures 1.2 — 1.9 shows the campus
extents. It is recognized that some universities may operate satellite campuses outside their main
campus. It is up to each university to determine how this plan applies to their satellite campuses.

FIGURE 1.2: APPALACHIAN STATE UNIVERSITY’S MAIN CAMPUS
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SECTION 1: INTRODUCTION

FIGURE 1.3: NORTH CAROLINA AGRICULTURAL AND TECHNICAL
UNIVERSITY’S MAIN CAMPUS
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SECTION 1: INTRODUCTION

FIGURE 1.4: UNIVERSITY OF NORTH CAROLINA AT ASHEVILLE MAIN
CAMPUS
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SECTION 1: INTRODUCTION

FIGURE 1.5: UNIVERSITY OF NORTH CAROLINA AT CHARLOTTE MAIN

CAMPUS
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SECTION 1: INTRODUCTION

FIGURE 1.6: UNC GREENSBORO MAIN CAMPUS
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SECTION 1: INTRODUCTION

FIGURE 1.7: UNIVERSITY OF NORTH CAROLINA SCHOOL OF THE ARTS
MAIN CAMPUS
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SECTION 1: INTRODUCTION

FIGURE 1.8: WESTERN CAROLINA UNIVERSITY MAIN CAMPUS
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SECTION 1: INTRODUCTION

FIGURE 1.9: WINSTON-SALEM STATE UNIVERSITY MAIN CAMPUS
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1.4 AUTHORITY

The Western Campuses Hazard Mitigation Plan has been developed in accordance with current state
and federal rules and regulations governing university hazard mitigation plans and has been adopted by
each participating campus in accordance with standard university procedures. Copies of the adoption
resolutions for each participating campus are provided in Section 6. The Plan shall be routinely
monitored and revised to maintain compliance with the following provisions, rules, and legislation:

9 Section 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief and Emergency
Assistance Act, as enacted by Section 104 of the Disaster Mitigation Act of 2000 (P.L. 106-390);

UNC Western Campuses Hazard Mitigation Plan Update 1:11
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SECTION 1: INTRODUCTION

® FEMA's Final Rule published in the Federal Register, at 44 CFR Part 201 (201.6 for local
mitigation planning requirements;

9 Flood Insurance Reform Act of 2004 (P.L. 108-264) and Biggert-Waters Flood Insurance Reform
Act of 2012 (P.L. 112-141) and the Homeowner Flood Insurance Affordability Act of 2014.

1.5 SUMMARY OF PLAN CONTENTS

The contents of this Plan are designed and organized to be as reader-friendly and functional as possible.
While significant background information is included on the processes used and studies completed (i.e.,
risk assessment, capability assessment), this information is separated from the more meaningful
planning outcomes or actions (i.e., mitigation strategy, mitigation action plan).

Section 2, Planning Process, provides a complete narrative description of the process used to prepare
the Plan. This includes the identification of participants on the planning team and describes how the
public and other stakeholders were involved. It also includes a detailed summary for each of the key
meetings held, along with any associated outcomes. University-specific planning processes are described
in the plan Annexes.

The Hazard Identification and Hazard Profiles presented in Section 3 serve to identify, analyze, and
assess hazards that pose a threat to the campuses. This section begins by identifying hazards that
threaten the campuses. Next, detailed profiles are established for each hazard, building on available
historical data from past hazard occurrences, spatial extent, and probability of future occurrence. This
section culminates in a hazard risk ranking based on conclusions regarding the frequency of occurrence,
spatial extent, and potential impact highlighted in each of the hazard profiles. In the vulnerability
assessment, NCEM’s Risk Management section’s loss estimation methodology is used to evaluate known
hazard risks by their relative long-term cost in expected damages. In essence, the information generated
through the risk assessment serves a critical function as the UNC System universities seek to determine
the most appropriate mitigation actions to pursue and implement—enabling university officials to
prioritize and focus their efforts on those hazards of greatest concern and those structures or planning
areas facing the greatest risk(s). Campus-specific risk and vulnerabilities are addressed in the plan
Annexes.

The Mitigation Strategy, found in Section 4, consists of broad goal statements as well as an analysis of
hazard mitigation techniques for the participating campuses to consider in reducing hazard
vulnerabilities. The strategy provides the foundation for a detailed Mitigation Action Plan, found in the
plan Annexes, which links specific mitigation actions for each campus to locally-assigned implementation
mechanisms and target completion dates. Together, these sections are designed to make the Plan both
strategic, through the identification of long-term goals, and functional, through the identification of
immediate and short-term actions that will guide day-to-day decision-making and project
implementation.

In addition to the identification and prioritization of possible mitigation projects, emphasis is placed on
the use of program and policy alternatives to help make the campus less vulnerable to the damaging
forces of hazards. The concept of multi-objective planning was emphasized throughout the planning
process, particularly in identifying ways to link, where possible, hazard mitigation policies and programs

UNC Western Campuses Hazard Mitigation Plan Update 1:12
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SECTION 1: INTRODUCTION

with complimentary community goals related to disaster recovery, housing, recreation, transportation
improvements, environmental quality, land development, and public health and safety.

Plan Maintenance, found in Section 5, includes the measures that the university will take to ensure the
Plan’s continuous long-term implementation. The procedures also include the manner in which the Plan
will be regularly evaluated and updated to remain a current and meaningful planning document.

Campus-specific information is contained in the plan’s Annexes. Each Annex contains the following
information for each of the participating campus in the Western Region.

¢ Planning Process Details specific to each campus to include information about the Campus
Hazard Mitigation Planning Teams and the meetings that were held as part of the plan update
process.

@ A campus Profile that provides a general overview of each campus, including prevalent
geographic, demographic, and economic characteristics. In addition, building characteristics and
land use patterns are discussed. This baseline information provides a snapshot of the planning
area and helps university officials recognize those structural and environmental factors that
ultimately play a role in determining the campus’s vulnerability to hazards.

¢ The Asset inventory includes the types, numbers and values of the buildings on each campus.
This section also includes a ranking of the most critical buildings on the campuses as determined
by the Campus Hazard Mitigation Planning Teams.

@ Hazard Profiles — campus specific (location, extent, historical occurrences, probability of future
occurrences. The profiles also include information about the specific vulnerabilities that each
campus faces. (methodology, loss estimates, future development)

¢ The Capability Assessment provides a comprehensive examination of each University’s capacity
to implement meaningful mitigation strategies and identifies opportunities to increase and
enhance that capacity. Specific capabilities addressed include planning and regulatory capability,
staff and organizational (administrative) capability, technical capability, fiscal capability, and
political capability. The purpose of this assessment is to identify any existing gaps, weaknesses,
or conflicts in programs or activities that may hinder mitigation efforts and to identify those
activities that should be built upon in establishing a successful and sustainable local hazard
mitigation program.

¢ Campus-specific Mitigation Action Plans that provide the specific plan action that the campuses
have identified for decreasing vulnerability and increase resiliency. Each action serves as an
effective measure (project or policy) to reduce hazard risk on the campus.

UNC Western Campuses Hazard Mitigation Plan Update 1:13
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SECTION 2
PLANNING PROCESS

This section describes the planning process undertaken to develop the update of the UNC Western
Campuses Hazard Mitigation Plan. Information about the development of the 2010 Pre-Disaster
Mitigation Plan can be found in that plan.

¢ 2.1 Overview of Hazard Mitigation Planning
2.2 History of Hazard Mitigation Planning for the UNC Western Campuses
2.3 Updating the Plan in 2021

® & o

2.4 The Multi-Campus Hazard Mitigation Steering Committee and the Campus Hazard Mitigation
Planning Teams

2.5 Meetings and Workshops
2.6 Involving the Public

2.7 Involving the Stakeholders

® & & o

2.8 Documentation of Plan Progress

2.1 OVERVIEW OF HAZARD MITIGATION PLANNING

Campus hazard mitigation planning is the process of organizing institution resources, identifying and
assessing hazard risks, and determining how to best minimize or manage those risks. This process
culminates in a hazard mitigation plan that identifies specific mitigation actions, each designed to
achieve both short-term planning objectives and a long-term campus vision.

To ensure the functionality of a hazard mitigation plan, responsibility is assigned for each proposed
mitigation action to a specific individual, department, or agency along with a schedule or target
completion date for its implementation (see the Mitigation Action Plans in the Annexes). Plan
maintenance procedures are established for the routine monitoring of implementation progress, as well
as the evaluation and enhancement of the mitigation plan itself. These plan maintenance procedures
ensure that the Plan remains a current, dynamic, and effective planning document over time that
becomes integrated into the routine local decision-making process. (see Section 5: Plan Maintenance).

Organizations that participate in hazard mitigation planning have the potential to accomplish many
benefits, including:

9 saving lives and property,
¢ saving money,

¢ speeding recovery following disasters,

UNC Western Campuses Hazard Mitigation Plan 2:1
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SECTION 2: PLANNING PROCESS

9 reducing future vulnerability through wise development and post-disaster recovery and
reconstruction,

¢ expediting the receipt of pre-disaster and post-disaster grant funding, and

¢ demonstrating a firm commitment to improving university health and safety.

Typically, mitigation planning is described as having the potential to produce long-term and recurring
benefits by breaking the repetitive cycle of disaster loss. A core assumption of hazard mitigation is that
the investments made before a hazard event will significantly reduce the demand for post-disaster
assistance by lessening the need for emergency response, repair, recovery, and reconstruction.
Furthermore, mitigation practices will enable the campus facilities to re-establish themselves in the
wake of a disaster, getting regular university activities back on track sooner and with less interruption.

The benefits of mitigation planning go beyond solely reducing hazard vulnerability. Mitigation measures
such as the acquisition or regulation of land in known hazard areas can help achieve multiple goals, such
as preserving open space, maintaining environmental health, and enhancing recreational opportunities.
Thus, it is vitally important that any campus mitigation planning process be integrated with other
concurrent planning efforts, and any proposed mitigation strategies must take into account other
existing campus goals or initiatives that will help complement or hinder their future implementation.

2.2 HISTORY OF HAZARD MITIGATION PLANNING FOR THE UNC
SYSTEM

The initial hazard mitigation planning efforts for the UNC Western Campuses began in 2008 with the
development of the first version of this plan. The first plan was completed in 2010.

During the development of the 2010 plan, all of the aforementioned plans and practices were
considered while attempting to create a unified plan. The goal was to simplify planning efforts for the
university and allow resources to be shared amongst the different departments and facilities responsible
for safety on campus. The 2010 plan was important and successful first start for the UNC System’s
hazard mitigation planning efforts and that success has carried over into the 2021 update of the plan.

2.3 UPDATING THE PLAN IN 2021

FEMA requires that hazard mitigation plans be updated every five years to remain eligible for federal
mitigation and public assistance funding. To prepare the 2021 UNC Western Campuses Hazard
Mitigation Plan, ESP Associates, Inc. was hired by North Carolina Emergency Management to provide
professional mitigation planning services. Per the contractual scope of work, the consultant team
followed the mitigation planning process recommended by FEMA and recommendations provided by
North Carolina Emergency Management (NCEM) mitigation planning staff.

1 A copy of the negotiated contractual scope of work between NCEM and ESP is available through NCEM upon request.

UNC Western Campuses Hazard Mitigation Plan 2:2
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SECTION 2: PLANNING PROCESS

The process used to prepare this Plan included twelve major steps that were completed over the course
of approximately thirty-one months beginning in October of 20182, Each of these planning steps
(illustrated in Figure 2.1) resulted in critical work products and outcomes that collectively make up the
Plan. Specific plan sections are further described in Section 1: Introduction.

FIGURE 2.1: MITIGATION PLANNING PROCESS FOR THE UNC WESTERN
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2.4 THE MULTI-CAMPUS HAZARD MITIGATION STEERING
COMMITTEE AND THE CAMPUS HAZARD MITIGATION
PLANNING TEAMS

In order to guide the development of this Plan, a Multi-Campus Hazard Mitigation Steering Committee
was formed. The Steering Committee was comprised of a primary point of contact from each of the
eight universities participating in this planning process.

Beginning in August 2019, the Multi-Campus Hazard Mitigation Steering Committee engaged in regular
discussions as well as meetings and planning workshops to discuss and complete tasks associated with
preparing the Plan. This working group coordinated on all aspects of plan preparation and provided

2 The plan update process took longer than normal to complete because of the onset of the COVID-19 pandemic in
2020 which essentially paused the planning process for a number of months.
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SECTION 2: PLANNING PROCESS

valuable input to the process. In addition to regular meetings, Committee members routinely
communicated and were kept informed through an e-mail distribution list.

Specifically, the tasks assigned to the Campus Hazard Mitigation Planning Committee members
included:

L 2 2B 2B 4

<

¢
¢

participate in Multi-Campus Hazard Mitigation Steering Committee meetings and workshops,
provide best available data as required for the risk assessment portion of the plan,

provide information that will help complete the Capability Assessment section of the plan,

provide copies of any mitigation or hazard-related documents for review and incorporation into
the plan,

support the development and update of the Mitigation Strategy, including the design and
adoption of Campus goal statements,

help design and propose appropriate mitigation actions for their department/agency for
incorporation into the Mitigation Action Plan,
review and provide timely comments on all study findings and draft plan deliverables, and

support the adoption of the 2021 UNC Western Campuses Hazard Mitigation Plan.

Table 2.1 lists the members of the Multi-Campus Hazard Mitigation Steering Committee who were
responsible for participating in the development of the Plan.

TABLE 2.1: MULTI-CAMPUS HAZARD MITIGATION STEERING
COMMITTEE MEMBERS

LAST NAME FIRST UNIVERSITY REPRERSENTED TITLE
NAME
Marshburn | Jason Appalachian State University Director EH&S and EM
Auman Travis North Carolina Agriculturaland Emergency Management
Technical University Director
Weldon David UNC Asheville Emergency Management
Director
Gonyar Chris UNC Charlotte Emergency Management
Director
Smith Zachary UNC Greensboro Emergency Management
Director
Davis Clarisse UNC School of the Arts Emergency Management
Coordinator
Stovall Shane Western Carolina University Emergency Services Director
Stogner Jason Winston-Salem State University Emergency Management
Director
UNC Western Campuses Hazard Mitigation Plan 2:4
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SECTION 2: PLANNING PROCESS

Each of the primary points of contact from the Multi-Campus Hazard Mitigation Steering Committee was
responsible for workings with their respective universities to establish University Hazard Mitigation
Teams that were specific to their university. These teams were responsible for coordinating all elements
of the planning process that were campus specific including the following:

¢ Participate in the planning process,

¢ Provide university-specific information on risk and vulnerabilities,

9 \dentify and rank the most critical buildings on campus,

¢ Provide information on campus capabilities to implement a mitigation strategy,

¢ Provide updates for existing mitigation actions and identify any new mitigation actions,

9 Provide review comments on drafts of the plan and,

9@ Help facilitate adoption or acceptance of the plan by University Governing Authority once
completed.

The primary university points of contact were provided with guidance material from FEMA's Building a
Disaster-Resistant University document that gave them a listing of potential university stakeholders to
invite to participate on the University Hazard Mitigation Planning Teams. The composition of these
teams was left entirely up to each university. Specific information about the teams and details about
their meetings can be found in the plan Annexes.

Additional participation and input from other identified stakeholders and the general public was sought
during the planning process through phone calls and the distribution of emails, advertisements and
public notices aimed at informing people on the status of the Hazard Mitigation Plan (public and
stakeholder involvement is further discussed later in this section).

2.5 MEETINGS AND WORKSHOPS

The preparation of this Plan required a series of meetings and workshops for facilitating discussion,
gaining consensus and initiating data collection efforts with university officials, facilities staff, and other
identified stakeholders. More importantly, the meetings and workshops prompted continuous input and
feedback from relevant participants throughout the drafting stages of the Plan.

The following is a summary of the key meetings and community workshops held during the
development of the plan update3. In many cases, routine discussions and additional meetings were held
by local staff to accomplish planning tasks specific to their department or agency, such as the approval
of specific mitigation actions for their department or agency to undertake and include in the Mitigation
Action Plan.

2.5.1 Meeting Minutes
October 17, 2018 - Initial Project Kickoff Meeting

3 Copies of agendas, sign-in sheets, minutes, and handout materials for all meetings and workshops can be found in Appendix D
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A conference call was held with all of the participating campuses to initiate the project and to introduce
the project consultant. The meeting was facilitated by Chris Crew, NCEM’s Hazard Mitigation Plans
Chief. Representatives from each of the eight participating campuses were on the call. Mr. Crew
introduced the project contractors and discussed the need to document time spent working on the plan
by all university staff in order to meet in-kind services requirements for the grant. He then indicated
that Nathan Slaughter, Project Manager from the project consultant, ESP Associates would be
contacting them in the future to officially kick off the project.

August 1, 2019 - Project Kickoff Meeting — Online Meeting

The Project Manager, Nathan Slaughter, from the Project Consulting Firm, ESP Associates, Inc. held a
project kickoff call with the Core Hazard Mitigation Planning Team. The purposes of the meeting were
to:

9 Provide a refresher on hazard mitigation and why planning is needed,

¢ Providea project overview to include discussion of key objectives, project tasks, project
schedule and staffing

@ Discuss roles and responsibilities,
9 Discuss next steps and
¢ Address any questions, issues or concerns.

Mr. Slaughter started the meeting by explaining that the project was funded by a FEMA PDM grant and
that NCEM was managing the grant and secured the contractor support for the plan. Mr. Slaughter
indicated that ESP Associates was selected for the Western Campuses plan because of their familiarity
with the Western counties having worked with all of them on mitigation planning efforts at the County
and municipal levels through the regional hazard mitigation plans.

He then provided an overview of hazard mitigation and gave a review of the Disaster Mitigation Act of
2000 and NC Senate Bill 300. Mr. Slaughter then explained some of the basic concepts of mitigation. He
explained how we should think about mitigation: we want to mitigate hazard impacts of existing
development on campus (buildings, infrastructure critical facilities, etc.), and ensure that future
development is conducted in a way that doesn’t increase vulnerability. This can be achieved by having
good plans, policies, and procedures in place.

Following the overview, Mr. Slaughter led the group in a discussion about various mitigation techniques.
He briefly explained the six different categories of mitigation techniques: emergency services, prevention,
natural resource protection, structural projects, public education and awareness, and property
protection. The attendees were then asked what types of mitigation projects would be needed the most
at their campuses if FEMA funding was available. This helped demonstrate how priorities in mitigation
actions should be considered for the plan.

After the icebreaker exercise, Mr. Slaughter reviewed the key objectives of the project, which are to:

¢ Coordinate between the eight participating campuses to update the existing plan,
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Update the plan to demonstrate progress and reflect current conditions,
Complete the update in a timely manner because the existing plan expired in October of 2017,

Increase public awareness and education,

® & o o

Maintain grant eligibility for participating campuses, and
¢ Maintain compliance with State and Federal requirements.

Mr. Slaughter reviewed the list of participating campuses with the group. He also explained the project
tasks to be accomplished. These included the planning process, risk assessment, capability assessment,
mitigation strategy, mitigation action plan, and plain maintenance procedures.

He explained that the project as being managed by a Campus Hazard Mitigation Steering Committee
that had one representative from each of the eight campuses. He also indicated that each of the lead
representatives from each campus would be tasked with helping establish a Campus Hazard Mitigation
Team that was specific for their campus. Mr. Slaughter said that he would help with suggesting who
should be on the membership of those planning teams.

Mr. Slaughter explained that this update would expand the scope of the plan to not only address natural
hazards, as was previously done for the existing plan, but that it would also address
manmade/technological hazards as well. This was done to ensure alignment with the State of North
Carolina’s Hazard Mitigation Plan.

Mr. Slaughter explained that the plan would address campus vulnerability, where feasible, to identify
specific types and numbers of campus assets that are at risk to the identified hazards. He said that an
attempt would be made to address other types of vulnerability as well to include social, economic and
environmental vulnerabilities.

He then discussed the capability assessment and how the plan would include a discussion on each
University’s capability to address their hazard vulnerability through mitigation. Next, he discussed the
mitigation strategy and explained how that section of the plan would be reviewed and updated as
required by FEMA.

The project schedule was presented and Mr. Slaughter noted how the schedule provided ample time to
produce a quality plan and meet state and federal deadlines.

Mr. Slaughter then reviewed the roles and responsibilities of ESP Associates, Inc, the university leads,
stakeholders and the University Hazard Mitigation Planning Teams. The presentation concluded with a
discussion of the next steps to be taken in the project development. He explained that a Hazard
Mitigation Public Survey was being developed and that it would be distributed soon. He then explained
the need to determine the membership of the Campus Hazard Mitigation Teams and that he would
begin working closely with the primary POCs from each campus to schedule meeting with those teams
He also indicated that he would begin data collection efforts to collect data needed for the risk
assessment.

Following a brief question and answer period, the meeting was adjourned.
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2.6 INVOLVING THE PUBLIC

An important component of the mitigation planning process involved public participation. Individual
citizen and community-based input provides the entire planning committee with a greater
understanding of local concerns and increases the likelihood of successfully implementing mitigation
actions by developing community “buy-in” from those directly affected by the decisions of public
officials. As citizens become more involved in decisions that affect their safety, they are more likely to
gain a greater appreciation of the hazards present in their community and take the steps necessary to
reduce their impact. Public awareness is a key component of any community’s overall mitigation
strategy aimed at making a home, neighborhood, school, business or entire city safer from the potential
effects of hazards.

Public involvement in the development of the UNC Western Campuses Hazard Mitigation Plan was
sought using two methods: (1) public survey instruments were made available in hard copy and online;
and (2) copies of the draft plan deliverables were made available for public review online. Thus, the
public was provided three opportunities to be involved in the development of the Campus plan at three
distinct periods during the planning process: (1) during the drafting stage of the plan; and (2) upon
completion of a final draft plan, but prior to official plan approval and adoption and (3) just prior to plan
adoption. Documentation of these efforts is provided in Appendix D.

Each participating campus will formally adopt or approve the plan either by resolution or by acceptance
of the plan by the Governing Authority of the University. Plan adoptions are addressed in Section 6.

2.6.1 Public Participation Survey

The Campus Hazard Mitigation Teams were successful in getting citizens, faculty, staff and students to
provide input to the mitigation planning process through the use of the Public Participation Survey. The
Public Participation Survey was designed to capture data and information from anyone with an interest
in communicating their comments regarding hazards, and mitigation of hazards for the various
campuses. The survey allowed those that might not be able to attend public meetings the opportunity
or participate through other means in the mitigation planning process.

Copies of the Public Participation Survey were distributed to the Campus Hazard Mitigation Planning
Teams and it was requested that they be made available for faculty, staff and students at each campus.
A link to an electronic version of the survey was also posted by various means by each campus.

A total of 330 survey responses were received, which provided valuable input for the Campus Hazard
Mitigation Planning Committees to consider in the development of the plan update. Survey summary
results are included in Appendix B.

Full results from the public survey can be found by contacting North Carolina Emergency Management’s
Hazard Mitigation Planning section.

2.7 INVOLVING THE STAKEHOLDERS

During the planning process, stakeholders from outside of the participating universities were
approached about participating in the planning process. They were approached by university staff and

UNC Western Campuses Hazard Mitigation Plan 2:8
FINAL — August 2021



SECTION 2: PLANNING PROCESS

the project consultant. Additional stakeholders that were invited to participate in the process and did
participate include:

9 University of North Carolina System staff

North Carolina Department of Insurance staff

¢

9 North Carolina State Property Office

¢ County Emergency Management Coordinators in the Counties where the universities are located
¢

North Carolina Emergency Management staff including Hazard Mitigation Staff and Risk
Management staff

Documentation of outreach efforts to external stakeholders and meeting sign-in information can be
found in Appendix B.

The Campus Hazard Mitigation Committee encouraged more open and widespread participation in the
mitigation planning process. The Steering Committee and Campus Hazard Mitigation Planning Teams
went above and beyond in its outreach efforts through the design and distribution of the Hazard
Mitigation Public Survey. This opportunity was provided for campus officials, students, faculty, staff,
businesses, and other private interests on campus to be involved and offer input throughout the
mitigation planning process.

2.8 DOCUMENTATION OF PLAN PROGRESS

Progress in hazard mitigation planning for the campuses is documented in this plan update. Since hazard
mitigation planning efforts officially began for the UNC System with the development of the initial
Hazard Mitigation Plans in 2010, many mitigation actions have been completed and implemented on the
campuses. These actions will help reduce the overall risk to natural hazards for the people and property
on the campuses. The actions that have been completed are documented in the campuses Annexes in
the Mitigation Action Plans. Further documentation of plan implementation progress can be found in
the Capability Assessment. Institution capability continues to improve across the campuses with the
implementation of new plans, policies and programs that help to promote hazard mitigation at the
campus and building level. The current state of capabilities is captured in the individual Annexes for
each campus. The campuses continue to demonstrate their commitment to hazard mitigation and
hazard mitigation planning and have proven this by reconvening the Steering Committee and the
Campus Hazard Mitigation Planning Teams to update the Plan and by continuing to involve faculty,
students, and staff in the hazard mitigation planning process.
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SECTION 3
HAZARD IDENTIFICATION & HAZARD
PROFILES

This section describes how the Multi-Campus Hazard Mitigation Steering Committee and Campus
Hazard Mitigation Planning Teams identified the hazards to be included this plan. It consists of the
following five subsections:

e 3.1 Overview

e 3.2 Risk Assessment Methodology
e 3.3 Hazard Identification

e 3.4 Hazard Profiles

e 3.5 Conclusions on Hazard Risk

44 CFR Requirement

44 CFR Part 201.6 ©(2)(i): The risk assessment shall include a description of the type, location, and extent of all-
natural hazards that can affect the jurisdiction. The plan shall include information on previous occurrences of
hazard events and on the probability of future hazard events.

3.1 Overview

The UNC Western Campuses are vulnerable to a wide range of natural and human-caused hazards that
threaten life and property. Current FEMA regulations and guidance under the Disaster Mitigation Act of
2000 (DMA 2000) require, at a minimum, an evaluation of a full range of natural hazards. An evaluation
of human-caused hazards (i.e., technological hazards, terrorism, etc.) is encouraged, though not
required, for plan approval. However, to reflect the same hazards as included in the North Carolina State
Hazard Mitigation Plan (2018), the UNC Western Campuses have included a comprehensive assessment
of both types of hazards.

3.2 Risk Assessment Methodology

The Disaster Mitigation Act of 2000 requires that the Multi-Campus Hazard Mitigation Steering
Committee and Campus Hazard Mitigation Planning Teams evaluate the risks associated with each of
the hazards identified through the planning process. Each hazard was evaluated to determine where it
may occur, the severity of potential events, records of past events, the probability of future occurrences,
and potential impacts from the hazard. Where feasible, vulnerability assessments were conducted for
each hazard using quantitative and/or qualitative methods depending on the available data, to
determine its potential to cause significant human and/or monetary losses. A consequence analysis was
also completed for each hazard.

To account for regional differences in hazard risk across each of the campuses, this risk assessment is
divided into two parts:
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1. Aset of summary hazard profiles describing each hazard and summarizing the risk findings
for each campus.

2. A campus-specific risk assessment profiling the location, extent, historical occurrences,
probability of future occurrences, and vulnerability of each campus, presented in each
campus annex

For each hazard, the following information is provided.

Hazard Description
This section provides a description of the hazard, including discussion of its duration and speed of onset
or warning time, as well as any secondary effects followed by details specific to the planning area.

Climate Change
Where applicable, this section discusses how climate change may or may not influence the risk posed by
the hazard on the planning area in the future.

Consequence Analysis
This section summarizes the potential negative consequences of the hazard across the seven criteria set
by the Emergency Management Accreditation Program (EMAP).

3.2.1 Priority Risk Index

The conclusions drawn from the hazard profiling and vulnerability assessment process are used to
prioritize all potential hazards to the UNC Western Campuses planning area. The Priority Risk Index (PRI)
was applied for this purpose because it provides a standardized numerical value so that hazards can be
compared against one another (the higher the PRI value, the greater the hazard risk). PRI values are
obtained by assigning varying degrees to risk five categories (probability, impact, spatial extent, warning
time, and duration) for each hazard. Each degree of risk was assigned a value (1 to 4) and a weighting
factor as summarized in Table 3.1. PRI Ratings are provided by category throughout each hazard profile.
Ratings specific to each campus are provided at the beginning of each hazard profile and are detailed in
the campus annexes.
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TABLE 3.1: PRIORITY RISK INDEX FOR UNC WESTERN CAMPUSES

Degree of Risk
PRICRtEEOY | ool | Criteria | index Value |

Unlikely

Probability FEEEIolE

Likely
Highly Likely

Minor

Limited

Impact

Critical

Catastrophic

Less than 1% annual
probability

Between 1% and 10%
annual probability
Between 10 and 100%
annual probability
100% annual probability
Very few injuries, if any.
Only minor property
damage and minimal
disruption on quality of
life. Temporary
shutdown of critical
facilities. Little to no
impact on the
environment, and own
operations.

Minor injuries only.
More than 10% of
property in affected area
damaged or destroyed.
Complete shutdown of
critical facilities for more
than one day. Limited
impact on the
environment and own
operations.

Multiple deaths/injuries
possible. More than 25%
of property in affected
area damaged or
destroyed. Complete
shutdown of critical
facilities for more than
one week. Impacts felt
on environment and
own operations
impacted.

High number of
deaths/injuries possible.
More than 50% of
property in affected area
damaged or destroyed.
Complete

1

30%

30%

Assigned
Weighting Factor
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Degree of Risk Assigned
PRICategory ™ olel | critria_____| IndexValue | Weighting Factor

shutdown of critical
facilities for 30 days or
more. Significant
impacts on environment
and own operations
including potential need
for implementing
Continuity of Operation

Plans.
- Less than 1% of area
Negligible affected 1
Between 1 and 10% of
Small 2
Spatial Extent lcalalieeted 20%
P Between 10 and 50% of °
Moderate 3

area affected
Between 50 and 100% of

Large 4
area affected

More than 24

hours Self-explanatory 1
Warning Time 12 to 24 hours Self-explanatory 2 10%
6 to 12 hours Self-explanatory 3
Less than 6 hours  Self-explanatory 4
Less than 6 hours  Self-explanatory 1
Less than 24 Self-explanator 2
hours P ¥
Duration Less than one 10%
Self-explanatory 3
week
lERAETIC Self-explanatory 4
week

The sum of all eight risk assessment categories equals the final PRI value, demonstrated in the equation
below (the lowest possible PRI value is a 1.0 and the highest possible PRI value is 4.0).

PRI = [(PROBABILITY x .30) + (IMPACT x .30) + (SPATIAL EXTENT x .20) + (WARNING TIME x .10) +
(DURATION x .10)]

The purpose of the PRI is to prioritize all potential hazards for each campus in the UNC Western
Campuses planning area as high, moderate, or low risk. The summary hazard classifications generated
through the use of the PRI allows for the prioritization of those high and moderate hazard risks for
mitigation planning purposes. Mitigation actions are not developed for hazards identified as low risk
through this process.

3.3 Hazard Identification

Upon a review of the full range of natural hazards suggested under FEMA planning guidance, the
participating universities in UNC Western Campuses region have identified a number of hazards that are
to be addressed in its Hazard Mitigation Plan. These hazards were identified through a process that
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utilized input from the Campus Hazard Mitigation Planning Teams members, research of past disaster
declarations in the surrounding county?, and review of the previous UNC Western Campuses Pre-
Disaster Mitigation Plans. To maintain consistency, the Multi-Campus Hazard Mitigation Steering
Committee and Campus Hazard Mitigation Planning Teams voted to assess the same hazards that were
identified in the most recent update of the North Carolina State Hazard Mitigation Plan (2018).
Therefore, since the development of the previous plan, the hazard identified and included in the plan
have changed. A list of all previous hazards covered in the previous UNC Western Campuses Pre-Disaster
Mitigation Plans are viewable in Table 3.2, along with a summary of the hazards assessed in this update.
Readily available information from reputable sources (such as federal and state agencies) was also
evaluated to supplement information from these key sources.

L A complete list of disaster declarations for every county where UNC Western campuses are located can be found below in
Section 3.2.
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TABLE 3.2: 2020 UNC WESTERN CAMPUSES HAZARDS UPDATE

2010 UNC Western Campus Identified

Hazards

Drought

Driving Rain

Other High Wind events

Hurricane

Atmospheric

Hazards

Hydrologic
Hazards

Geologic
Hazards

Other
Hazards

Tornado

Electrical Storm

Severe Winter Weather,
including ice or snow
events

Flood

Earthquake

Landslide, Rockslide,
and other Geologic
Wildfire or Building Fire
Animal borne and other
Infectious Diseases

Accidental Explosion

2021 UNC Western Campus
Identified Hazards

Natural Hazards

Other Hazards

Technological
Hazards

3.4 Hazard Profiles

Drought

Excessive Heat

Hurricane and Coastal
Hazards

Tornadoes/Thunderstorms

Severe Winter Weather
Dam Failures

Flooding

Earthquakes

Geological

Wildfires

Infectious Disease

Hazardous Substances

Radiological Emergency —
Fixed Nuclear Facilities

Terrorism

Cyber
Electromagnetic Pulse

Description of hazards covered in 2021 Plan
and Explanations
Agricultural Drought, Hydrological Drought

Storm Surge associated with Hurricanes and
Nor’easters, High Wind associated with
Hurricanes and Nor’easters, Torrential Rain,
Tornadoes Associates with Hurricanes,
Severe Winter Weather associated with
Nor’easters

Hailstorm, Torrential Rain associated with
Severe Thunderstorms, Thunderstorm Wind,
Lightning, Waterspout, High Wind

Freezing Rain, Snowstorms, Blizzards, Wind
Chill, Extreme Cold

Landslides, Sinkholes, Erosion

Hazardous Materials, Hazardous Chemicals,

0il Spill

Chemical, Biological, Radiological, Nuclear,
Explosive

Table 3.3 lists the full range of hazards initially identified for inclusion in the Plan and provides a brief
description for each. This table includes 27 individual hazards which were considered for their relevance

to the UNC Western Campuses. Some of these hazards are considered to be interrelated or cascading,
but for preliminary hazard identification purposes these individual hazards are broken out separately.
Some of the hazards that were initially considered for inclusion in the plan were determined to not be

applicable for all campuses and have thus not been included in any narrative or analysis past the hazard
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identification. For hazards that are ruled out, a brief discussion about how that determination was
made, has also been provided in Table 3.3.

TABLE 3.3: DESCRIPTIONS OF THE FULL RANGE OF INITIALLY

Hazard
Natural Hazards

Avalanche

Drought

IDENTIFIED HAZARDS

Description

A rapid fall or slide of a large mass of snow down a mountainside. Because North Carolina does not get
the snowfall amounts that causes avalanches, avalanche is not an applicable hazard to any of the
campuses and is not included in the hazard profiles or vulnerability assessment.

Drought is a prolonged period of less than normal precipitation such that the lack of water causes a
serious hydrologic imbalance. Common effects of drought include crop failure, water supply shortages,
and fish and wildlife mortality. High temperatures, high winds, and low humidity can worsen drought
conditions and also make areas more susceptible to wildfire. Human demands and actions have the
ability to hasten or mitigate drought-related impacts on local communities.

Droughts are typically classified into one of four types: 1) meteorological, 2) hydrologic, 3) agricultural, or
4) socioeconomic. Table 3.4 presents definitions for these types of drought.

TABLE 3.4: DROUGHT CLASSIFICATION DEFINITIONS

The degree of dryness or departure of actual precipitation
Meteorological Drought from an expected average or normal amount based on
monthly, seasonal, or annual time scales.
The effects of precipitation shortfalls on stream flows and
reservoir, lake, and groundwater levels.
Soil moisture deficiencies relative to water demands of
plant life, usually crops.
The effect of demands for water exceeding the supply as

a result of a weather-related supply shortfall.
Source: Multi-Hazard Identification and Risk Assessment: A Cornerstone of the National Mitigation Strategy, FEMA

Hydrologic Drought
Agricultural Drought

Socioeconomic Drought

The Palmer Drought Severity Index (PDSI) is based on observed drought conditions and range from -0.5
incipient dry spell) to -4.0 (extreme drought). Evident in Figure 3.1, the Palmer Drought Severity Index
Summary Map for the United States, drought affects most areas of the United States, but is less severe in
the Eastern United States.
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FIGURE 3.1: PALMER DROUGHT SEVERITY INDEX SUMMARY MAP
OF THE UNITED STATES
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Source: National Drought Mitigation Center

The figure above is the most updated version of the Palmer Drought Severity Index; however, the US
Drought Monitor is updated on a weekly basis. An archived map from the summer of 2018 can be seen
below in Figure 3.2 and more recent data is provided by the US Drought Monitor on a weekly basis to
reflect the most current drought conditions in the US.

FIGURE 3.2: US DROUGHT MONITOR
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Source: US Drought Monitor

The North Carolina Drought Management Council also reports data on North Carolina drought conditions
from 2000 to 2018 through the North Carolina Drought Monitor. It classifies drought conditions used the
scale set by the US Drought Monitor, which classifies conditions on a scale of DO to D4. Each class is
further explained in Table 3.5.
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TABLE 3.5: USDM DROUGHT CLASSIFICATIONS
| scale | Description | __mpacts ________|

- Short-term dryness slowing planting,
growth of crops
- Some lingering water deficits
- Pastures or crops not fully recovered
- Some damage to crops, pastures
D1 Moderate Drought - Some water shortages developing
- Voluntary water-use restrictions requested
- Crop or pasture loss likely
D2 Severe Drought - Water shortages common
- Water restrictions imposed

DO Abnormally Dry

- Major crop/pasture losses
- Widespread water shortages or restrictions

D3 Extreme Drought

- Exceptional and widespread crop/pasture
losses

- Shortages of water creating water
emergencies

Table 3.6 below provides summary information about which Western UNC campuses are potentially
impacted by drought. Table 3.7 provides the PRI summary information for the drought hazard for each
Western UNC campus.

TABLE 3.6: CAMPUSES AT RISK TO DROUGHT HAZARD

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.7: PRI SUMMARY FOR DROUGHT HAZARD BY CAMPUS

PRI
Campus | Probability Impact Spatial Extent Warning Time Duration Score
ASU Likely Minor Moderate Lalel R E I ISl 2.3
hours 1 week
NCAT Likely Minor Large More than 24 More than 2.5
hours 1 week
UNCA Likely Minor Moderate More than 24 More than 2.3
hours 1 week
UNCG Likely Minor Large More than 24 More than 2.6
hours one week
UNCC Likely Minor Moderate Lalel R E I ISl 2.3
hours 1 week
UNCSA Likely Minor Large Morethan24 | Morethan |,
hours 1 week
WCuU Likely Minor Moderate Lalel R E I ISl 2.3
hours 1 week
WSSU Likely Minor Large More than 24 More than 2.5
hours 1 week
UNC Western Campuses Hazard Mitigation Plan Update 3.9

FINAL — August 2021



SECTION 3: HAZARD IDENTIFICATION AND HAZARD PROFILES

Climate Change

The Fourth National Climate Assessment reports that average and extreme temperatures are increasing
across the country and average annual precipitation is decreasing in the Southeast. Heavy precipitation
events are becoming more frequent, meaning that there will likely be an increase in the average number
of consecutive dry days. As temperature is projected to continue rising, evaporation rates are expected
to increase, resulting in decreased surface soil moisture levels. Together, these factors suggest that
drought will increase in intensity and duration in the Southeast.

TABLE 3.8: DROUGHT CONSEQUENCE ANALYSIS

Category Consequences

Drought can have a detrimental effect on the livelihood of farmers and
agricultural producers in North Carolina. Efforts to mitigate against
drought, such as using irrigation equipment, have a high initial cost,
including the need for an increase in management requirements, cost of

Public operation and maintenance, and the lack of good quality water
resources—which during times of drought would be severely affected.
Although the general public may be subject to water restrictions during
extreme drought events, it is unlikely that public confidence in the state’s
governance would be impacted severely as a result of a drought.
Although drought would have many of the same impacts on responders
as it would on the public, the overall effects would be relatively limited

Responders when compared to the impacts other hazards could potentially have on
responders. Since a drought is typically a slowly developing event, the
risk and exposure that responders would face is minimal.

Drought would have minimal impacts on continuity of operations due to
Continuity of Operations  the relatively long warning time that would allow for plans to be made to
(including Continued maintain continuity of operations. Normal operations would very likely be
Delivery of Services) able to continue throughout the event and there would likely be little
change to the program’s management overall.

Water Use
Drought has the potential to affect North Carolina’s water supply for
residential, commercial, institutional, industrial, and government-owned
areas. Drought can reduce water supply in wells and reservoirs. When
drought conditions persist with no relief, local or state governments often
institute water restrictions which may have an impact on personal
property to some degree, though generally these restrictions are meant
to protect life safety by ensuring adequate supplies of drinking water for
consumption and other critical purposes.

Property, Facilities and

Infrastructure Irrigation
Drought would affect irrigation and outdoor landscaping efforts around
residential, commercial, institutional, industrial, and government-owned
land. Water conservation strategies can limit the amount of water used to
maintain the aesthetic environment around buildings, businesses, and
areas such as golf courses. This would include automatic and non-
automatic spray irrigation systems, hose-end sprinklers, handheld hoses,
bucket watering, drip irrigation, athletic field irrigation, swimming pools,
car washing, pressure washing, and reuse water.
Drought may also lead to pollution of water sources as a result of lack of
rainwater to dilute industrial and agricultural chemical runoff. This poses
a risk to plants and animals and makes it difficult to maintain a clean

Environment drinking water supply. Lack of water reaching the soil may also cause the
ground to become dry and unstable. Erosion can increase and loss of
topsoil can be severe if a high-intensity rain falls on ground lacking a
ground
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cover of plants. As a result of these environmental impacts, habitats may
be degraded through a loss of wetlands, lake capacity, and vegetation.

Drought can have a detrimental effect on agricultural and agribusiness
industry sectors which account for one-sixth of North Carolina’s income
and employees.9 Extreme drought also has the potential to depress local
businesses and industries such as landscaping, recreation and tourism,
and public utilities. Nursery and landscape businesses can also face
significant losses from a drought. Losses include reduction of output and
sales of crops, reduction in plant sales, and an increase in watering
costs. This can lead to the closing of many business locations, laying-off
employees, and increases in bankruptcy filing.

Agriculture

The agriculture sector of North Carolina is particularly susceptible to
drought damage. The table below shows there are more than 50,000
farms in North Carolina, with over ¥ of the land area of the state being
farmland.10 Agricultural drought has the potential to directly affect much
of the land in North Carolina. Agricultural areas at particular risk are
cropland and pastures.

Economic Condition of
the Jurisdiction

Crops

Prolonged periods of dry weather are the most difficult and damaging
problem faced by crop growers and agricultural suppliers. North Carolina
has 4,378,097 acres of harvested cropland, which is 14.1 percent of
total land area of state.

Short- or long-term moisture deficits—even with the use of irrigation
methods—during critical stages of crop development can severely reduce
yields, with the amount of yield lost depending on when the drought
occurs (see table below for a list of North Carolina crop specific
information), the growth stage of the crop, the severity of dry conditions,
and the amount of available water that the soil can hold.

When drought conditions persist with no relief, local or State
governments must often institute water restrictions, which may
impact public confidence.

Public Confidence in the
Jurisdiction’s Governance

A hailstorm is any storm that produces hailstones that fall to the ground. This term usually used when
the amount or size of the hail is considered significant. Hail is formed when updrafts in thunderstorms
carry raindrops into parts of the atmosphere where the temperatures are below freezing. Frozen
droplets gradually accumulate on the ice crystals until they develop to a sufficient weight and fall as
precipitation. Haul typically takes the form of spheres or irregularly-shaped masses greater than 0.75
inches in diameter. The size of hailstones is a direct function of the size and severity of the storm. High
velocity updraft winds are required to keep hail in suspension in thunderclouds. The strength of the
Hailstorm updraft is a function of the intensity of heating at the Earth’s surface. Higher temperature gradients
(included in relative to elevation above the surface result in increased suspension time and hailstone size. Table 3.9

Thunderstorms/  shows the TORRO Hailstorm Intensity Scale which is a way of measuring hail severity.
Tornados)
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TABLE 3.9: TORRO HAILSTORM INTENSITY SCALE

Typical Probable mm to
Intensity Hail Kinetic inch Tvpical Damage Impacts
Category Diameter Energy,J- conversion L & P
(mm)* m? (inches)
HO Hard Hail 5 0-20 0-0.2 No damage
H1 Potentlfally 515 520 02-06 Slight general damage to plants,
Damaging crops
H2  Significant  10-20 >100 0.4-0g “enificant damage to fruit, crops,
vegetation
Severe damage to crops, damage to
H3 Severe 20-30 >300 0.8—1.2  glass and plastic structures, paint
and wood scored
Ha Severe 25.40 5500 10-16 Widespread glass damage, vehicle

bodywork damage

Wholesale destruction of glass,
H5 Destructive 30-50 >800 1.2-2.0 damage to tiled roofs, significant
risk of injuries
Bodywork of grounded aircraft

H6  Destructive 40-60 1.6-24 Sl (el wellb phicd
H7 Destructive  50-75 20-30 “evereroofdamage, risk of serious
injuries
(Severest recorded in the British
H8 Destructive 60-90 1.6-3.5 Isles) Severe damage to aircraft
bodywork
Super Extensive structural damage. Risk of
H9 . P 75-100 3.0-3.9 severe or even fatal injuries to
Hailstorms .
persons caught in the open
Super Extensive structural damage. Risk of
H10 ] P >100 severe or even fatal injuries to
Hailstorms

persons caught in the open
Source: http://www.torro.org.uk/site/hscale.php

Climate Change

Few studies conducted indicate that a strong positive relation exists between hailstorm activity and
hailstorm damage, as predicted by minimum temperatures using simple correlations. This relation
suggests that hailstorm damage may increase in the future if global warming leads to further
temperature increase.

Consequence Analysis

See Tornados/Thunderstorms Consequence Analysis.
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A heat wave may occur when temperatures hover 10 degrees or more above the average high
temperature for the region and last for several weeks. Humid conditions, which add to the discomfort of
high temperatures, occur when a "dome" of high atmospheric pressure traps hazy, damp air near the
ground. Excessively dry and hot conditions can also lead to dust storms and low visibility. A heat wave
combined with a drought can be very dangerous and have severe economic consequences on a
community.

According to the National Oceanic and Atmospheric Administration, heat is the number one weather
related killer among natural hazards, followed by frigid winter temperatures. The National Weather
Service devised the Heat Index as a mechanism to better inform the public of heat dangers. The Index
Chart, show in Figure 3.3 used air temperature and humidity to determine the heat index or apparent
temperature. Table 3.10 shows the dangers associated with different heat index temperatures. Some
populations, such as the elderly and young, are more susceptible to heat dangers than other segments of
the populations.

FIGURE 3.3: NWS HEAT INDEX CHART

Temperature (°F)
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Caution Extreme Caution Danger - Extreme Danger

Source: NOAA, National Weather Service

TABLE 3.10: HEAT DISORDERS ASSOCIATED WITH HEAT INDEX
TEMPERATURE

Heat Index

Temperature Description of Risks
(Fahrenheit)

o o Fatigue possible with prolonged exposure and/or physical
80°- 90 2

activity

Sunstroke, heat cramps, and heat exhaustion possible with
90°- 105° prolonged exposure

and/or physical activity

Sunstroke, heat cramps, and heat exhaustion likely, and
105°- 130° heatstroke possible with
prolonged exposure and/or physical activity
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130° or higher Heatstroke or sunstroke is highly likely with continued
exposure

Source: National Weather Service, NOAA

In addition, NOAA has seventeen metropolitan areas participating in the Heat Health Watch/Warning
System in orders to better inform and warn the public to heat dangers. A Heat Watch is issued when
conditions are favorable for an excessive heat event in the next 12 to 48 hours. A Heat Warning is issued
when an excessive heat event is expected in the next 36 hours. Furthermore, a warning is issued when
the conditions are occurring, imminent, or have a high likelihood of occurrence. Urban areas participate
in the Heat Health Watch/Warning System because urban areas are at greater risk to heat affects.
Stagnant atmospheric conditions trap pollutants, thus adding unhealthy air to excessively hot
temperatures. In addition, the “urban heat island effect” can produce significantly higher nighttime
temperatures because asphalt can concrete (which store heat longer) gradually release heat at night.

Table 3.11 below provides summary information about which Western UNC campuses are potentially
impacted by extreme heat. Table 3.12 provides the PRI summary information for the extreme heat
hazard for each Western UNC campus.

TABLE 3.11: CAMPUSES AT RISK TO EXCESSIVE HEAT

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.12: PRI SUMMARY FOR EXCESSIVE HEAT HAZARD BY

CAMPUS
- . . . . PRI
Campus | Probability Impact Spatial Extent Warning Time Duration Score
NCAT Possible Minor Large MO IEN) LS UIET & 2.1
hours week
UNCC Possible Minor Large More than 24 Less than 1 2.1
hours week
UNCG Likely Minor Large Morethan24 | lessthan |,
hours one week
UNCSA Likely Minor Large More than 24 Less than 2.5
hours one week
WCU Unlikely Minor Large More than 24 Less than 1.8
hours one week
WSSU Likely Minor Large Morethan24 | lessthan |
hours one week

Climate Change

Research shows that average temperatures will continue to rise in the Southeast United States and
globally, directly affecting North Carolina. Per the Fourth National Climate Assessment, “extreme
temperatures are projected to increase even more than average temperatures. Cold waves are projected
to become less intense and heat waves more intense.” The number of days over 95°F is expected to
increase by between 20 and 30 days annually, as shown in Figure 3.4.
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FIGURE 3.4: PROJECTED CHANGE IN NUMBER OF DAYS OVER
95°F

Projected Difference from Historical Climate

Change in Number of Days
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Source: NOAA NCEI from 2014 National Climate Assessment
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TABLE 3.13: EXTREME HEAT CONSEQUENCE ANALYSIS

Category Consequences

Public Extreme heat can affect many people and to varying degrees. Often
the elderly and very young are susceptible to the most detrimental
impacts, but heat stroke and exhaustion can plague anyone. People
who are overweight, who overexert during work or exercise, and
who are ill or are on certain medications are also at greater risk of
suffering from heat-related illness. Risks from exposure to extreme
heat include heat cramps, heat exhaustion, heat stroke, and death.
Many of the impacts of extreme heat on people are the result of
heat exhaustion or improperly functioning air conditioning units.

A heat wave or extreme heat event would have minimal effects on
public confidence as these events are frequent and the public likely
understands the potential impacts. However, if an extreme heat
event results in a large number of illnesses and fatalities,
government organizations may be accused of failing to properly
prepare for or respond to the threat, and public confidence could
suffer.

Responders Extreme heat can also affect responders who are often more
susceptible to heat stroke and exhaustion due to the nature of their
work. This work forces police and emergency medical providers to
be exposed to the elements, physically exert themselves, or wear
heavy personal protective equipment. In these cases, responders
could be negatively impacted by extreme heat and will need to
protect themselves and prepare accordingly.

Continuity of Operations Extreme heat would likely have few impacts on continuity of
(including Continued operations as the warning time for these events is usually long and
Delivery of Services) direct impacts to large numbers of personnel or other resources
necessary to maintain operations are unlikely. If air conditioning
systems in operations centers break down due to overuse,
operations could be interrupted or forced to move to secondary

facilities.
Property, Facilities and Extreme heat would likely have a minor effect on the built
Infrastructure environment, although high temperatures could potentially put a

strain on infrastructure such as power generation and water
systems due to higher demand. During times of extreme heat, air
conditioning units work harder and require more electricity, making
brownouts and blackouts possible if electricity demands exceed
generation. Extreme heat can also cause transportation
infrastructure such as roads, bridges, railways, and runways to
buckle, crack, or shatter.

Environment The environment would be impacted by extreme heat as many
plants and animals that are not able to withstand the heat may die
off and crops and livestock may be impacted by unusually high
temperatures,

resulting in death or illness. Heat waves can also contribute to
higher levels of air pollution since air becomes stagnant and traps
emitted pollutants, often causing increased levels of surface ozone.
Economic Condition of An extreme heat event could potentially have a negative impact on
the Jurisdiction the economy in the short term as the public may be advised to stay
indoors, causing them to reduce overall spending and negatively
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impact businesses in the community. Additionally, extreme heat
events can also result in decreased worker productivity as high
temperatures can result in decreased energy, loss of concentration,
and heat-related illness in workers. This can cause disruptions to
the regular working of the local economy. Extended periods of
extreme heat may also disrupt the local economy if agricultural,
dairy, and livestock production declines, resulting in income loss for
farmers and other related industries as well as increased prices for
consumers.

Public Confidence in the Extreme heat is unlikely to impact public confidence.

Jurisdiction’s Governance

Hurricanes and coastal storms are classified as cyclones and defined as any closed circulation developing
around a low-pressure center in which the winds rotate counter-clockwise in the Northern Hemisphere
(or clockwise in the Southern Hemisphere) and with a diameter averaging 10 to 30 miles across. When
maximum sustained winds reach or exceed 39 miles per hour, the system is designated a tropical storm,
given a name, and is closely monitored by the National Hurricane Center. When sustained winds reach or
exceed 74 miles per hour the storm is deem a hurricane. Hurricane intensity is further classified by the
Saffir-Simpson Scale in Table 3.14 below. The Saffir-Simpson Scale rates hurricane intensity on a scale of
1to 5, with 5 being the most intense.

TABLE 3.14: SAFFIR-SIMPSON SCALE

Categor Maximum Sustained Minimum Surface
il Wind Speed (MPH) Pressure (Millibars)

1 74-95 Greater than 980

2 96-110 979-965

3 111-129 964-945
Hurricane and 157+ Lessthan 920

Coastal Hazards Source: National Hurricane Center (2018)

The Saffir-Simpson Scale categorizes hurricane intensity linearly based upon maximum sustained winds
and barometric pressure, which are combined to estimate potential damage. Categories 3, 4 and 5 are
classified as “major” hurricanes and, while hurricanes within this range comprise only 20 percent of total
tropical cyclone landfalls, they account for over 70 percent of the damage in the United States. Table
3.15 describes the damage that could be expected for each category of hurricane. Damage during
hurricanes may also result from spawned tornadoes, storm surge, and inland flooding associated with
heavy rainfall that usually accompanies these storms.
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TABLE 3.15:

1 MINIMAL
2 MODERATE
3 EXTENSIVE

EXTREME

CATASTROPHIC

HURRICANE DAMAGE CLASSIFICATIONS

Catego Damage Level Description of Damages RS
Example

No real damage to building structures. Damage i
primarily to unanchored mobile homes,
shrubbery, and trees. Also, some coastal flooding
and minor pier damage.

Some roofing material, door, and window
damage.

Considerable damage to vegetation, mobile
homes, etc. Flooding damages piers and small
craft in unprotected moorings may break their
moorings.

Some structural damage to small residences and
utility

buildings, with a minor amount of curtainwall
failures. Mobile homes are destroyed. Flooding
near the coast destroys smaller structures, with
larger structures damaged by floating debris.
Terrain may be flooded well inland.

More extensive curtainwall failures with some
complete roof structure failure on small
residences. Major erosion of beach areas.
Terrain may be flooded well inland.

Complete roof failure on many residences and
industrial buildings. Some complete building
failures with small utility buildings blown over or
away. Flooding causes major damage to lower
floors of all structures near the shoreline.
Massive evacuation of residential areas may be
required.

Source: National Hurricane Center; Federal Emergency Management Agency

Hurricanes, coastal hazards, and tropical storms threaten the entire Atlantic and Gulf seaboard of the
United States. While coastal areas are most directly exposed to the brunt of landfalling storms, their

impact is often felt hundreds of miles inland.

Table 3.16 below provides summary information about which Western UNC campuses are potentially
impacted by hurricanes and coastal storms. Table 3.17 provides the PRI summary information for the

hurricanes/coastal storms for each Western UNC campus.

TABLE 3.16: CAMPUSES AT RISK TO HURRICANES/COASTAL

HAZARDS
ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU
[} [ ) [} [ ) [ ) [} [ ) [ )
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TABLE 3.17: PRI SUMMARY FOR HURRICANES/COASTAL

HAZARDS BY CAMPUS

o . . . . PRI
Campus | Probability Impact Spatial Extent Warning Time Duration Score

ASU Possible Critical Large More than 24 Less than 2.6
hours 24 hours

NCAT Possible Limited Large Morethan24 | Lessthan |, g
hours one week

UNCA Possible Critical Large Morethan24 | lessthan |, o
hours 24 hours

UNCC Possible Limited Large More than 24 Less than 2.3
hours 24 hours
. . More than 24 Less than

UNCG Likely Critical Large hours 24 hours 3.0
. . More than 24 Less than

UNCSA Likely Critical Large hours 24 hours 29

WCu Possible Limited Large Morethan24 | lessthan | 4
hours 24 hours
. - More than 24 Less than

WSSU Likely Critical Large hours 24 hours 2.9

Climate Change
One of the primary factors contributing to the origin and growth of tropical storm and hurricanes
systems is water temperature. Per the Fourth National Climate Assessment, “There is growing evidence
that the tropics have expanded poleward by about 70 to 200 miles in each hemisphere since satellite

measurements began in 1979, with an accompanying shift of the subtropical dry zones, midlatitude jets,

and both midlatitude and tropical cyclone tracks.” It is unclear as of yet whether these changes can be
attributed to climate change, but current climate science suggests cyclones would become more
frequent and intense as water temperatures warm. In addition to occurring with greater frequency,

intense hurricanes are also expected to produce greater amounts of rainfall. The 2017 hurricane season

is considered an indicator of these potential changes.

TABLE 3.18: HURRICANES/COASTAL HAZARDS CONSEQUENCE

ANALYSIS

Category

Consequences

Public

During previous hurricane events in North Carolina, there have
been significant losses of life and injuries to citizens. A number of
people are expected to be displaced from their homes and will
require accommodations in temporary public shelters due to a
hurricane. Many people may also be permanently displaced and
require longer term housing after a major event. In addition, many
of the same health and property damage effects listed under the
flood hazard would also likely occur as a result of a hurricane. A
major difference is that hurricanes can also bring negative effects
from high winds and storm surge (especially in coastal areas). High
winds can shatter glass and cause personal injury and storm surge
and rip tides prior to and during the event can cause loss of life if
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members of the public are not cautious and continue normal
activities in the ocean prior to a hurricane event.

Hurricane Matthew, which was perhaps the most impactful
hurricane the state has experienced since the 1990s, had major
implications for the people of North Carolina.

The impacts on responders from this type of storm could potentially
be very high as responders may be physically injured or killed during
a storm event by flooding or high winds. In addition, their homes
and personal effects could also be impacted, which would limit their
response capability.

In terms of their actual response capacity, downed trees in the
wake of a hurricane often block roads and make ingress and egress
difficult, thereby causing issues with response time. This is also
often true of the resulting floodwaters. Moreover, due to the large-
scale spatial impact of hurricanes and the number of citizens
affected by the storm, response time will be reduced because of the
number of incidents that require emergency responders.

Continuity of operations in a hurricane event can be severely
affected if power is lost or if critical facilities or infrastructure are
damaged during an event. Although North Carolina has a plan in
place to maintain continuity of operations in the event of a storm, a
hurricane with a high magnitude would likely disrupt operations to
Continuity of Operations some degree due to the impacts it would have on personnel. Some
(including Continued may experience damage from the storm themselves and be unable
Delivery of Services) to work putting a strain on staff who are working as they will be
forced to take on additional responsibilities during and after an
event. In major events, all staff will likely be called on to work
additional hours to maintain continuity of operations, which may
result in fatigue and a reduced capability of employees in the long
run.

Many buildings and structures could be impacted by a hurricane or
tropical storm event including many local and state critical facilities
such as police stations, fire stations, medical facilities, and other key
buildings. There are also a number of important historic locations
located along the coast such as Large-scale damage to
infrastructure such as bridges and roads could occur from flood
waters and storm surge especially in coastal areas such as the Outer
Property, Facilities and Banks where roadways such as Highway 12 have been damaged
Infrastructure severely during past events. Stormwater infrastructure such as
culverts could also be damaged if they are clogged with debris from
the storm or their design capacity is overrun. Many utilities
including water/wastewater may be affected as a result of their
location near rivers and other water sources. Power lines may be
downed by falling trees or limbs and, due to high demand across
the state, utility companies may face challenges in restoring power
in a timely manner.

Flooding and wind damage are the main impacts that would be felt
by a hurricane in North Carolina. Hurricane winds can down trees
and cause disruptions to local ecosystems, particularly if damage is
heavy in areas where endangered or protected species are present.
As mentioned in the flood analysis, flood waters may cause some
losses in species population. In coastal areas, sensitive habitats

Responders

Environment
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could be drastically impacted by hurricane events if the storm
damages dune systems via storm surge. This may also cause local
communities to become more vulnerable to future events as dunes
provide a natural barrier against storm surge. Additionally,
estuarine habitats may be impacted if floodwaters inundate these
complex ecosystems with additional freshwater or saltwater,
thereby causing an abnormality in a system that relies on a
particular balance of salinity. Hurricane events can also sometimes
cause spills of hazardous materials which would have damaging
effects on the environment (as detailed further in the hazardous
substances analysis below).

Economic Condition of
the Jurisdiction

In general, the economy would be severely impacted by a hurricane
or tropical storm event. Due to the massive scale of these events
and multiple types of impacts from flooding and high winds,
commerce would definitively slow down as efforts to rebuild are
undertaken. Businesses may be shut down for long periods as
owners try to rebuild after damage from flood waters, downed
trees, or wind. Even business owners without direct physical
damage to their workplaces may be shut down temporarily by loss
of power or because employees are unable to come in to work as a
result of roads that are shut down or personal property damage. As
mentioned in the flooding analysis, many businesses that shut
down after a major disaster never re-open their doors, which can
have a major negative impact on local economies, especially in
smaller communities.

Public Confidence in the
Jurisdiction’s Governance

This hazard could potentially have a large negative effect on public
confidence due to the possibility of a high magnitude event and the
difficulties that might arise for local governments in terms of
response and recovery. As has been the case with several previous
events, members of the public who are displaced or whose
homes/property are damaged may be frustrated causing a failure of
confidence in the government’s ability to respond to disasters.

Lightning is a discharge of electrical energy resulting from the buildup of positive and negative charges

within a thunderstorm, creating a “bolt” when the buildup of charges becomes strong enough. This flash

of light usually occurs within the clouds or between the clouds and the ground. A bolt of lightning can
Lightning reach temperatures approaching 50,000 degrees Fahrenheit. Lightning rapidly heats the sky as it flashes,

(included in but the surrounding air cools following the bolt. This rapid heating and cooling of the surrounding air

Thunderstorms/  causes thunder. While most often affiliated with severe thunderstorms, lightning may also strike outside

Lightning) of heavy rain and might occur as far as 10 miles away from any rainfall.

Figure 3.5 shows a lightning a flash density map for the years 2008-2017 based upon data provided by

Vaisala’s U.S. National Lightning Detection Network (NLDN).
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Nor'easter

Tornadoes

FIGURE 3.5: LIGHTING FLASH DENSITY IN THE UNITED STATES
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Source: Vaisala U.S National Lightning Detection Network

Lightning strikes occur in very small, localized areas. For example, they may strike a building, electrical
transformer, or even a person. According to FEMA, lighting injuries an average of 300 people and kills 80
people each year in the United States. Direct lightning strikes also have the ability to cause significant
damage to buildings, critical facilities, and infrastructure largely by igniting a fire. Lightning is also
responsible for igniting wildfires that can result in widespread damages to property.

Climate Change
Included in Tornados/Thunderstorms discussion on climate change.

Consequence Analysis
Included in Tornados/Thunderstorms EMAP.

Similar to hurricanes, nor’easters are ocean storms capable of causing substantial damage to coastal
areas in the Eastern United States due to their associated strong winds and heavy surf. Nor'easters are
named for the winds that blow in from the northeast and drive the storm up the East Coast along the
Gulf Stream, a band of warm water that lies off the Atlantic coast. They are caused by the interaction of
the jet stream with horizontal temperature gradients and generally occur during the fall and winter
months when moisture and cold air are plentiful. Nor’easters are known for dumping heavy amounts of
rain and snow, producing hurricane-force winds, and creating high surf that causes severe beach erosion
and coastal flooding.

Nor’easters do not pose a risk to the UNC Western campuses and is not included in the hazard profiles or
vulnerability assessment.

A tornado is a violently rotating column of air that has contact with the ground and is often visible as a
funnel cloud. Its vortex rotates cyclonically with wind speeds ranging from as low as 40 mph to as high as
300 mph. The most violent tornadoes have rotating winds of 250 miles per hour or more and c=are
capable of causing extreme destruction and turning normally harmless objects into deadly missiles. Each
year, an average of over 1,200 tornadoes are reported nationwide, resulting in an average of 56 deaths
and 1,500 injuries. Tornadoes are most often generated by thunderstorm activity when cool, dry air
intersects and overrides a layer of warm, moist air forcing the warm air to rise rapidly. According to the
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NOAA Storm Prediction Center (SPC), the highest concentration of tornadoes in the United States has
been in Oklahoma, Texas, Kansas, and Florida respectively. Although the Great Plains region of the
Central United States does favor the development of the largest and most dangerous tornadoes (earning
the designation of “tornado alley”), Florida experiences the greatest number of tornadoes per square
mile of all U.S. States (SPC, 2002). Figure 3.6 shows tornado activity in the United States based on the
number of recorded tornadoes per 10,000 square miles.

FIGURE 3.6: TORNADO ACTIVITY IN THE UNITED STATES

Average Annual Number of Tornadoes
Averaging Period: 1991-2010
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Tornadoes are more likely to occur during the months of March through May and are most likely to form
in the late afternoon and early evening. Most tornadoes are a few dozen yards wide and touch down
briefly, but even small short-lived tornadoes can inflict tremendous damage. Highly destructive
tornadoes may carve out a path over a mile wide and several miles long.

The destruction caused by tornadoes ranges from light to inconceivable depending on the intensity, size,
and duration of the storm. Typically, tornadoes cause the greatest damage to structures of light
construction, including residential dwellings (particularly mobile homes). Tornadic magnitude is reported
according to the Fujita and Enhanced Fujita Scales. Tornado magnitudes prior to 2005 were determined
using the traditional version of the Fujita Scale (Table 3.19). Tornado magnitudes that were determined
in 2005 and later were determined using the Enhanced Fujita Scale (Table 3.20).
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TABLE 3.19: THE FUJITA SCALE (EFFECTIVE PRIOR TO 2005)

F-Scale . .
Numb Intensity Wind Type of Damage Done
Phrase Speed P g
er
FO Gale 40-72 mph Some damage to chimneys; breaks brfanches off trees; pushes
tornado over shallow-rooted trees; damages sign boards.
The lower limit is the beginning of hurricane wind speed; peels
Moderate 73-112 surface off roofs; mobile homes pushed off foundations or
F1 )
tornado mph overturned; moving autos pushed off the roads; attached garages
may be destroyed.
Significant 113-157 Considerable _damage. Roofs torn off frame houses; mobile
F2 homes demolished; boxcars pushed over; large trees snapped or
tornado mph . . ..
uprooted; light object missiles generated.
Severe 158-206 Roof and some walls torn off well-constructed houses; trains
F3 .
tornado mph overturned; most trees in forest uprooted

Well-constructed houses leveled; structures with weak

D tati 207-26
evastatin g . foundations blown off some distance; cars thrown and large

e uldy missiles generated.
Strong frame houses lifted off foundations and carried
Incredible 261-318 considerable distances to disintegrate; automobile sized missiles
tornado mph fly through the air in excess of 100 meters; trees debarked; steel
re-enforced concrete structures badly damaged.
These winds are very unlikely. The small area of damage they
might produce would probably not be recognizable along with
Inconceiva the mess produced by F4 and F5 wind that would surround the
ble 319-379 F6 winds. Missiles, such as cars and refrigerators would do
— mph serious secondary damage that could not be directly identified as

F6 damage. If this level is ever achieved, evidence for it might
only be found in some manner of ground swirl pattern, for it may
never be identifiable through engineering studies

Source: National Weather Service

TABLE 3.20: THE ENHANCED FU]JITA SCALE (EFFECTIVE 2005

AND LATER)
EF-Scale Intensity 3 Second
Number Phrase Gust (MPH) WIS REE BT

Some damage to chimneys; breaks branches off
0 Gale 65-85 trees; pushes over shallow-rooted trees;
damages to sign boards.

The lower limit is the beginning of hurricane
wind speed; peels surface off roofs; mobile
1 Moderate 86-110 homes pushed off foundations or
overturned; moving autos pushed off the roads;
attached garages may be destroyed.
Considerable damage. Roofs torn off frame
houses; mobile homes demolished; boxcars
pushed over; large trees snapped or uprooted;
light object missiles generated.

2 Significant 111-135
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Roof and some walls torn off well-constructed
houses; trains overturned; most trees in forest
uprooted.

3 Severe 136-165

Well-constructed houses leveled; structures
with weak foundations

blown off some distance; cars thrown and large
missiles generated.

Strong frame houses lifted off foundations and
carried considerable distances to disintegrate;
automobile sized missiles fly through the

Devastating 166-200

5 Incredible Over 200

air in excess of 100 meters; trees debarked;
steel re-enforced concrete structures badly

damaged.

Source: National Weather Service

Table 3.21 below provides summary information about which Western UNC campuses are potentially
impacted by tornadoes. Table 3.22 provides the PRI summary information for tornadoes for each
Western UNC campus.

TABLE 3.21: CAMPUSES AT RISK TO THE TORNADO/SEVERE

THUNDERSTORMS HAZARD

ASU

NCAT

UNCA UNCC UNCG UNCSA

WCU

WSSU

TABLE 3.22: PRI SUMMARY FOR TORNADO/SEVERE
THUNDERSTORMS HAZARD BY CAMPUS

- . . q . PRI
Campus | Probability | Impact | Spatial Extent | Warning Time | Duration | o '

ASU H'lghly Critical Moderate Lz e & lessthan6 | 5,
Likely hours hours

NCAT H.Ighly Critical Moderate Lzt e & lessthan6 | 5,
Likely hours hours

UNCA Highly Critical Moderate Lizss el & lessthan6 |
Likely hours hours

UNCC Highly Critical Moderate Lizss el & lessthan6 |
Likely hours hours

UNCG H'|ghly Critical Moderate Lessithanie Less than 6 3.4
Likely hours hours

UNCSA H'|ghly Critical Moderate Less than 6 Less than 6 3.2
Likely hours hours

WCU H'lghly Critical Large 12 to 24 hours et tinemn 3.0
Likely hours

WSSU Highly Critical Moderate Lizss el & lessthan6 |
Likely hours hours

Climate Change
Climate is more than a measure of average conditions; it also is the range of weather variability, which can
include the frequency and severity of extreme events like tornadoes and storms. Changing weather
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patterns may result in more frequent and more severe tornadoes in North Carolina. A US Government
Accountability Report in 2017 states that $350 billion has been incurred by the US Government from
extreme weather, and these costs are expected to increase as rare events become more common.

Additionally, according to the National Aeronautics and Space Administration (NASA), tornado and
thunderstorm events in the future are likely to become more frequent in the southeast as a result of
weather extremes. Thunderstorm/tornado potential is measured by an index that NASA created that is
called the Convective Available Potential Energy (CAPE) index. This measures how warm and moist the
air is, which is a major contributing factor in thunderstorm/tornado formation. NASA projects that by the
period of 2072-2099, the CAPE in the southeastern United States will increase dramatically. Parts of
North Carolina are in an area that will likely experience the greatest increase in CAPE in the United States
and all of the state is likely to experience at least some increase. This indicates that there will potentially
be even more frequent thunderstorms/tornadoes in the state going forward.

TABLE 3.22: TORNADOES/SEVERE THUNDERSTORMS HAZARD
CONSEQUENCE ANALYSIS

Category Consequences

Public The entire State of North Carolina’s population is vulnerable to the impacts
of a tornado regardless of the measured magnitude. Because it cannot be
predicted where a tornado will touch down, it cannot be said which areas of
the population within the state are most vulnerable. However, injuries and
deaths resulting from tornadoes are the most significant impacts and are
most likely to occur to those living in mobile homes or older homes that
have not been built to current design standards. Tornadoes often have a
high likelihood of affecting public confidence due to their destructive and
highly visible impacts.

Thunderstorms are generally associated with several other hazards such as
high wind and flooding, the latter of which is caused by torrential rain. As
such, the public could be impacted in a number of ways by a thunderstorm
event. High wind can cause trees to fall and potentially result in injuries or
death and rising floodwaters can lead to drowning or other serious injury.
Although often not as severe as tornadoes, the impacts on the public from
thunderstorms can be significant, especially in the long run. However, the
public confidence is usually not affected to a large degree as a result of
thunderstorms.

Responders Responders could be critically affected by tornado events as the onset is
often very rapid and unpredictable, thereby putting response personnel
potentially in harm’s way. Many responders may be out in the open while
on duty when a tornado forms and they may be caught in a dangerous
position as a result. Due to the unpredictability of such events, response
may also be hindered post-event as responders may be unable to access
those that have been affected if storm conditions persist and they are
unable to safely enter affected areas.

Responders are not generally affected to any great degree by thunderstorm
events, although it should be noted that they could be impacted in many of
the same ways as the public. Otherwise, responders could be affected by
road blockages caused by downed trees or floodwaters, which would
ultimately reduce their response time.

UNC Western Campuses Hazard Mitigation Plan Update 3:26
FINAL — August 2021



SECTION 3: HAZARD IDENTIFICATION AND HAZARD PROFILES

Continuity of
Operations (including
Continued Delivery of
Services)

Continuity of operations could be greatly impacted by a tornado as
personnel may be harmed and critical resources damaged or destroyed
during a tornado. In many ways, since the impacts of a tornado are
unpredictable, it is also difficult to predict and plan for the appropriate ways
to ensure continuity of operations. Although North Carolina is prepared for
such an event, disruption of operations will likely take place to some degree
if the event is large enough and spurs multiple tornadoes across the state,
as has happened frequently in the past.

In general, continuity of operations during a thunderstorm event can be
maintained as these events are common in all parts of the state.
Thunderstorm events often affect power in much the same way as
tornadoes and hurricanes, which ultimately may impact operations.

However, thunderstorm events are typically not large
enough to severely affect normal operations and their impacts are not wide
enough to disrupt continuity of operations at the state level.

Property, Facilities and
Infrastructure

Building Inventory

According to the National Climatic Data Center, North Carolina has been
impacted by tornadoes ranging in intensity from FO/EFO to F4/EF4 based on
the Fujita scale. An F5/EF5 has never been experienced, but it is certainly
possible. Because it cannot be predicted where a tornado may touch down,
all buildings, facilities, and infrastructure within the state are considered
exposed to the hazard and at risk for being impacted. Older buildings that
are constructed with less-advanced building techniques are at higher risk as
are mobile homes.

Building materials play a role in how well a structure can withstand tornado
force winds. Buildings that use structural steel, reinforced concrete, or load-
bearing masonry have the best change of withstanding a tornado event in
the state. Homes constructed of wood or manufactured material are most
at risk. Non-engineered structures in the state are far more vulnerable than
engineered buildings to damage from tornado winds. It is also notable that
materials that are well-tied to all other building components are also more
likely to survive extreme wind events.13The magnitude of the tornado will
determine the extent of damage and impacts that are felt throughout the
county. These impacts can include structural failure, debris damage, and
loss of facility functionality.

Critical Infrastructure

The state’s infrastructure system is also vulnerable to the impacts of a
tornado. This includes critical infrastructure such as roads, railroads,
bridges, utilities (power and gas), and pipelines. Any number of these
infrastructure systems could be damaged in the event of a tornado,
although often power lines are the most common assets that are affected
during a tornado. Impacts could include structural damage, impassable or
blocked roadways, failed utility lines, railway failure, and impassable
bridges.

Thunderstorms often have their greatest impact on the built environment
as they can cause damage to homes via strong winds or flooding and will
often impact facilities and infrastructure in the same way. Power losses
often occur due to damage to power lines and roads can flood and cause
damage as well. In fact, thunderstorms are often considered one of the
greater hazards of concern for local communities, even though any given
event will cause relatively little damage, because damaging events occur so
frequently.
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Environment Downed trees and other forms of vegetation are often one of the most
visible impacts to the environment from a tornado. Additionally, building
material or other debris can be carried or thrown great distances by the
force of wind and end up spread out in unexpected places such as natural
areas. Coordinated statewide cleanup efforts alfler a tornado can include
removal of debris, but muR debris ends up remaining in local habitats.
Finally, if hazardous materials facilities are impacted by the tornado, these
may release dangerous chemicals into the environment that can cause long-
term harm.

Thunderstorms can impact crops via high wind and flooding and can also
impact the natural environment through these elements. Flooding can kill
plants and animals as well as contaminate drinking water supplies for
human populations. High wind can harm forels by bringing down trees and
cause fires from downed power lines that impact the environment.

Economic Condition of | A tornado can impact any area of North Carolina at any time and bring with
the Jurisdiction it significant property damage costs to individual citizens and the disrupt
the regular functioning of the local economy. After past events, there has
been a substantial halt to many economic activities and losses to businesses
have often been high. The loss of power can also interrupt local economies
and have a strong negative impact on daily functioning of business
activities.

Similarly, economic impacts from thunderstorm events can often be far
reaching as the damage from these events are often widespread, affecting
both homes and businesses. This damage can result in business and
economic disruption through the recovery process.

Public Confidence in Likely to impact public confidence due to possibility of major event
the Jurisdiction’s requiring substantial response and long-term recovery effort.
Governance

Thunderstorms are caused by air masses of varying temperatures meeting in the atmosphere. Rapidly
rising warm moist air fuels, the formation of thunderstorms. Thunderstorms may occur singularly, in
lines, or in clusters. They can move through an area very quickly or linger for several hours.
Thunderstorms may result in hail, tornadoes, or straight-line winds. Windstorms pose a threat to lives,
property, and vital utilities primarily due to the effects of flying debris and can down trees and power
lines.

According to the National Weather Service, more than 100,000 thunderstorms occur each year, though
only about 10 percent of these storms are classified as “severe.” A severe thunderstorm occurs when the

Severe . .
storm produces at least one of these three elements: 1) hail of three-quarters of an inch, 2) a tornado, or

Thunderstorms . .

. R 3) winds of at least 58 miles per hour.

(included in

Thunderstorms . . . s

/ Down bursts are also possible with thunderstorm events. Such events are an excessive burst of wind in

Tornadoes) ) )
excess of 125 miles per hour. They are often confused with tornadoes. Downbursts are caused by drafts
from the base of a convective thunderstorm cloud. It occurs when rain-cooled air within the cloud
becomes heavier than its surroundings. This, air rushes towards the ground in a destructive yet isolated
manner. There are two types of downbursts. Downbursts less than 2.5 miles wide, duration less than 5
minutes, and winds up to 168 miles per hour are called “microbursts.” Larger events greater than 2.5
miles at the surface and longer than 5 minutes with winds up to 130 miles per hour are referred to as
“macrobursts.”
Climate Change
Included in Tornados/Thunderstorms discussion about climate change.
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Severe Winter
Weather

Consequence Analysis

Included in Tornados/Thunderstorms EMAP.

Winter storms may include snow, sleet, freezing rain, or a mix of these wintry forms of precipitation.
Blizzards, the most dangerous of all winter storms, combine low temperatures, heavy snowfall, and
winds of at least 35 miles per hour, reducing visibility to only a few yards. Ice storms occur when
moisture falls and freezes immediately upon impact on trees, power lines, communication towers,
structures, roads and other hard surfaces. Winter storms and ice storms can down trees, cause
widespread power outages, damage property, and cause fatalities and injuries to human life.

Ice storms are defined as storms with significant amounts of freezing rain and are a result of cold air
damming (CAD). CAD is a shallow, surface-based layer of relatively cold, stably-stratified air entrenched
against the eastern slopes of the Appalachian Mountains. With warmer air above, falling precipitation in
the form of snow melts, then becomes either super-cooled (liquid below the melting point of water) or
re-freezes. In the former case, super cooled droplets can freeze on impact (freezing rain), while in the
latter case, the re-frozen water particles are ice pellets (or sleet). Sleet is defined as partially frozen
raindrops or refrozen snowflakes that form into small ice pellets before reaching the ground. They
typically bounce when they hit the ground and do not stick to the surface. However, it does accumulate
like snow, posing similar problems and has the potential to accumulate into ta layer of ice on surfaces.
Freezing rain, conversely, usually sticks to the ground, creating a sheet of ice on the roadways and other
surfaces. All the severe winter water elements — snow, low temperatures, sleet, ice, etcetera — have the
potential to cause significant hazard to a community. Even small accumulations can down power lines
and tree limbs and create hazardous driving conditions. Furthermore, communication and power may be
disrupted for days.

Nearly the entire continental United States is susceptible to severe winter weather events. Some ice and
winter storms may be large enough to affect several states, while others might affect limited, localized
areas. The degree of exposure typically depends on the normal expected severity of local winter
weather.

Table 3.23 below provides summary information about which Western UNC campuses are potentially
impacted by severe winter weather. Table 3.24 provides the PRI summary information for severe winter
weather for each Western UNC campus.

TABLE 3.23: CAMPUSES AT RISK TO THE SEVERE WINTER
WEATHER HAZARD

| ASU | NCAT | UNCA | UNCC | UNCG | UNCSA | wcu | wssu |
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TABLE 3.24: PRI SUMMARY FOR THE SEVERE WINTER WEATHER
HAZARD BY CAMPUS

e . . . . PRI
Campus | Probability Impact Spatial Extent Warning Time Duration Score
ASU | Highlikely | Critical Large Morethan24 | lessthan | g
hours one week
NCAT High Likely Critical Large iletr ikl 2 e e 3.3
hours one week
M than 24 L th
UNCA | High Likely Critical Large ore than essthan |- 33
hours one week
M than 24 L th
UNCC | High Likely Critical Large ore than essthan |- 33
hours one week
UNCG Likely Limited Large Morethan24 | lessthan |yl
hours one week
. _— Less than 6
UNCSA Likely Limited Large 12 to 24 hours 2.6
hours
WCU | HighLikely | Critical Large Morethan24 | lessthan | g
hours one week
. - Less than 6
WSSU Likely Limited Large 12 to 24 hours hours 2.6

Climate Change

Warmer air can contain more water vapor than cooler air. Global analyses show that the amount of
water vapor in the atmosphere has in fact increased over both land and oceans. Climate change also
alters dynamical characteristics of the atmosphere that in turn affect weather patterns and storms. In
the mid-latitudes, where most of the continental U.S. is located, there is an upward trend in extreme
precipitation in the vicinity of fronts associated with mid-latitude storms?2.

More intense snowstorms are being recorded all across the U.S., even in warmer climates where
scientists expected average snowfall or snow cover to decline3. As the climate continues to fluctuate in
extreme heating and cooling patterns during the seasons, more intense severe winter weather events
may produce more adverse consequences for the region.

TABLE 3.25: SEVERE WINTER WEATHER HAZARD CONSEQUENCE

ANALYSIS
Category Consequences
Public Winter weather most often impacts people indirectly and has differing
impacts in different areas of the state. Mountainous areas in the western

2 https://nca2014.globalchange.gov/report/our-changing-climate/heavy-downpours-increasing
3 https://www.scientificamerican.com/article/love-snow-heres-how-its-changing/
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part of the state are much more accustomed to winter weather and
therefore, are often more prepared to deal with it. However, these areas
are also much more likely to experience larger accumulations of
precipitation and colder temperatures than areas further east.

Across the state, winter weather can create dangerous driving conditions
by limiting visibility for drivers or creating slick conditions that make
maneuverability difficult. Loss of power can create very cold conditions
for residents, making it difficult to stay warm. Residents may try to heat
their home using alternative means, which runs the risk of carbon
monoxide poisoning caused by improperly ventilated heating sources. In
addition, dangerously cold temperatures increase the risk of wind chill,
frostbite, and hypothermia.

Another indirect impact of winter weather on the public is its potential to
impact public and private school schedules through closings and delays.
Poor driving conditions, lack of power and heat, and mechanical problems
with school buses and equipment due to cold weather conditions are
potential concerns. School closures and delays can lead to logistical
problems for teachers and school administrators, especially in the event
of end-of-term exams and standardized testing schedules. It can also
result in logistical problems for making up school days.

Winter storms generally do not have a large impact on public confidence,
but it could be somewhat impacted if road clearing or response
operations are slow

Responders

Responders in severe winter weather events face a variety of hazards,
including slick or icy roads that could cause accidents if they are
attempting to quickly respond to an emergency as is often the case. The
chances of crashed emergency vehicles and injuries to responders are
always a possibility, but increase during a winter storm event due to
difficult driving conditions. Winter weather can also make it difficult to
access more rural areas if roads are snowed/iced over and emergency
vehicles cannot pass through.

Continuity of Operations
(including Continued
Delivery of Services)

Generally, continuity of operations can be maintained during a winter
weather event in North Carolina. However, winter weather does have the
potential to affect power transmission as the weight of ice and snow can
cause trees and limbs to fall and damage transmission lines. Winter
precipitation can also freeze to roadways or create slick conditions that
make it difficult for emergency management employees to get to work.
As a result, there will likely be some disruption of operations during a
winter weather event.

Property, Facilities and
Infrastructure

One of the primary identified impacts of winter weather in North Carolina
is the disruption of utilities. Utilities that are at risk of being affected
include telephone, internet, cable, and water. Newspaper reports
typically cite trees falling on electrical wires—as well as trees that have
already been damaged from previous incidents that fall during a winter
storm—or the stress caused by ice accumulation as main causes for
power outages. Damage to this infrastructure is one of the major
consequences of a winter weather event in the state and can lead to life-
threatening situations if the public is unable to utilize central heating
systems to keep warm during the concurrent cold weather that often
accompanies winter weather.

Winter weather also has the potential to create hazardous driving
conditions leading to accidents on roadways. The North Carolina Climate
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Office reports that 70 percent of winter-weather—related injuries are a
result of accidents on the road.4 The North Carolina Highway Patrol call
volume can double during a winter storm compared to a typical 24-hour
period. This creates significant problems for emergency workers.
Accidents can cause highways to become “large parking lots” as well as
cause motorists to strand their vehicles, making it difficult for emergency
workers to reach those who need assistance. In general, major and local
roadways become severely impacted when temperatures drop, making
pre-treatment solutions ineffective. Transportation impacts can be
minimized during early- and late-season events when paved surfaces are
able to warm sufficiently to prevent winter precipitation accumulation.
Winter weather can also cause delays and cancellations of flights at
airports in the state due to slick conditions on runways. There is also the
potential of a loss of power that can close the airport.

Environment Winter weather has an impact on the environment through the clearing
of roadways. Snow on the roads can pick up contaminants from chemicals
and oil products in traffic as well as the salt mixture that is used to de-ice
the roads. These contaminants can be carried to nearby waterways,
which contaminates water sources and is absorbed by groundwater. In
addition, vegetation can be damaged by these storm types, which harms
habitats and may threaten wildlife.

Economic Condition of In the event of winter weather, there is a high potential of business and
the Jurisdiction office closures, modified business and office hours, and cancellation or
postponement of sporting and other planned events in the state. This can
be attributed to poor road conditions (including icy and slick conditions)
that result in fewer people using the roads to get to their destination or a
loss of power and heat that result in a loss of operations at specific
facilities. In general, absenteeism is higher during winter weather events
as many employers rightly encourage employees to stay home and avoid
potential injury in unsafe driving conditions. According to the Bureau of
Labor Statistics, although any major weather event can cause absences at
work, workers are more likely to be absent because of bad weather
during winter months because winter weather tends to impact much
larger areas and makes travel difficult throughout much more of the
transportation network.

Public Confidence in the | Ability to respond and recover may be questioned and challenged if
Jurisdiction’s Governance | planning, response, and recovery not timely and effective.

A sudden, rapid shaking of the Earth caused by the breaking and shifting of rock beneath the surface.
This movement forces the gradual building and accumulation of energy. Eventually, strain becomes so
great that the energy is abruptly released, causing the shaking at the earth’s surface which we know as
an earthquake. Roughly 90 percent of all earthquakes occur at the boundaries where plates meet,
although it is possible for earthquakes to occur entirely within plates. Earthquakes can affect hundreds of
thousands of square miles; cause damage to property measured in the tens of billions of dollars; result in

Earthquakes loss of life and injury to hundreds of thousands of persons; and disrupt the social and economic
functioning of the affected area.
The greatest earthquake threat in the United States is along tectonic plate boundaries and seismic fault
lines located in the central and western states; however, the Eastern United States does face moderate
risk to less frequent, less intense earthquakes events. Figure 3.7 shows relative seismic risk in the United
States.
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FIGURE 3.7: EASTERN UNITED STATES EARTHQUAKE HAZARD MAP

=

Source: Federal Emergency Management Agency

Earthquakes are measured in terms of their magnitude and intensity. Magnitude is measured using the
Richter Scale, an open-ended logarithmic scale that describes the energy release of an earthquake
through a measure of shock wave amplitude (Table 3.26). Each unit increase in magnitude on the Richter
Scale corresponds to a 10-fold increase in wave amplitude, or a 32-fold increase in energy. Intensity is
most commonly measured using the Modified Mercalli Intensity (MMI) Scale based on direct and indirect
measurements of seismic effects. The scale levels are typically described using roman numerals, ranging
from “1” corresponding to imperceptible (instrumental) events to “XII” for catastrophic (total
destruction). A detailed description of the Modified Mercalli Intensity Scale of earthquake intensity and
its correspondence to the Richter Scale is given in Table 3.27.

TABLE 3.26: RICHTER SCALE

Richter Magnitudes Earthquake Effects

<3.5 Generally, not felt, but recorded.
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35-53

54-6.0

6.1-6.9

7.0-79

8 or >

Often felt, but rarely causes damage.

At most slight damage to well-designed buildings. Can cause major
damage to poorly constructed buildings over small regions.

Can be destructive in areas up to about 100 kilometers across where

people live.

Major earthquake. Can cause serious damage over larger areas.

Great earthquake. Can cause serious damage in areas several

hundred kilometers across.

Source: Federal Emergency Management Agency

TABLE 3.27: MODIFIED MERCALLI INTENSITY SCALE OF

\%

Vi

Vil

Vil

Intensity

Not felt

Weak

Weak

Light

Moderate

Strong

Very
strong

Severe

EARTHQAUKES

Description of Effects

Not felt except by a very few under especially
favorable conditions.

Felt only by a few persons at rest, especially on
upper floors of buildings.

Felt quite noticeably by persons indoors, especially
on upper floors of buildings. Many people do not
recognize it as an earthquake. Standing motor cars
may rock slightly. Vibrations similar to the passing
of a truck. Duration estimated.

Felt indoors by many, outdoors by few during the
day. At night, some awakened. Dishes, windows,
doors disturbed; walls make cracking sound.
Sensation like heavy truck striking building.
Standing motor cars rocked noticeably.

Felt by nearly everyone; many awakened. Some
dishes, windows broken. Unstable objects
overturned. Pendulum clocks may stop.

Felt by all, many frightened. Some heavy furniture
moved; a few instances of fallen plaster. Damage
slight.

Damage negligible in buildings of good design and
construction; slight to moderate in well-built
ordinary structures; considerable damage in poorly
built or badly designed structures; some chimneys
broken.

Damage slight in specially designed structures;
considerable damage in ordinary substantial
buildings with partial collapse. Damage great in
poorly built structures. Fall of chimneys, factory
stacks, columns, monuments, walls. Heavy
furniture overturned.

Corresponding
Richter Scale
Magnitude

<4.2

<54

<6.1
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Damage considerable in specially designed
structures; well-designed frame structures thrown
IX Violent out of plumb. Damage great in substantial <6.9
buildings, with partial collapse. Buildings shifted off
foundations.
Some well-built wooden structures destroyed;
X Extreme  most masonry and frame structures destroyed with <73
foundations. Rails bent.
Approximately two-thirds of North Carolina is subject to earthquakes, with the western and southeast
region most vulnerable to a very damaging earthquake. The state is affected by both the Charleston Fault
in South Carolina and New Madrid Fault in Tennessee. Both of these faults have generated earthquakes
measuring greater than 8 on the Richter Scale during the last 200 years. In addition, there are several
smaller fault lines throughout North Carolina. Figure 3.8 is a map showing geological and seismic
information for North Carolina.

FIGURE 3.8: GEOLOGICAL AND SEISMIC INFORMATION FOR
NORTH CAROLINA

é Seismic Hazard Map for North Carolina
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Source: North Carolina Geological Survey

Figure 3.9 shows the intensity level associated with the world, based on the national USGS and Global
Earthquake Model (GEM). The Global Earthquake Model Global Seismic Hazard Map depicts the
geographic distribution of the Peak Ground Acceleration (PGA) with a 10% probability of being exceeded
in 50 years. The data represents the probability that the ground motion will reach a certain level during
an earthquake. The map was created by collating maps computed using national and regional
probabilistic seismic hazard models developed by various institutions and projects, and by GEM
Foundation scientists. This indicates that the region as a whole exists within an area of low to moderate
seismic risk.

FIGURE 3.9: PEAK ACCELERATION WITH 10 PERCENT
PROBABILITY OF EXCEEDANCE IN 50 YEARS
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Global Earthquake Model Global Seismic Hazard Map
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Source: Global Earthquake Model, 2018

Table 3.28 below provides summary information about which Western UNC campuses are potentially
impacted by earthquakes. Table 3.29 provides the PRI summary information for earthquakes for each
Western UNC campus.

TABLE 3.28: CAMPUSES AT RISK TO THE EARTHQUAKE HAZARD

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.29: PRI SUMMARY FOR THE EARTHQUAKE HAZARD BY

CAMPUS
Campus | Probability Impact Spatial Extent Warning Time Duration S:::e
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ASU Possible Minor Moderate LSS UIE) & LS UIEm(E 2.3
hours hours

NCAT Possible Minor Moderate 398 dnein (5 a5 (et 6 2.3
hours hours

UNCA Possible Minor Moderate Lestien ko izl & 2.3
hours hours

UNCC Possible Minor Moderate Less iz kass izl & 2.3
hours hours

UNCG Possible Minor Moderate LSS UIE) & LS UIEm(E 2.4
hours hours

UNCSA Possible Minor Moderate LSS UIE) & LS UIEm(E 2.3
hours hours

WCU Possible Minor Moderate 398 dnein (5 a5 (et 6 2.3
hours hours

WSSU Possible Minor Moderate Lestien ko izl & 2.3
hours hours

Climate Change

Scientists are beginning to believe there may be a connection between climate change and earthquakes.
Changing ice caps and sea-level redistribute weight over fault lines, which could potentially have an
influence on earthquake occurrences. However, currently no studies quantify the relationship to a high
level of detail, so recent earthquakes should not be linked with climate change. While not conclusive,
early research suggest that more intense earthquakes and tsunamis may eventually be added to the
adverse consequences that are caused by climate change.

TABLE 3.30: EARTHQUAKE HAZARD CONSEQUENCE ANALYSIS

Category Consequences

Public Earthquakes in North Carolina generally are not high impact events that cause
injury or death as most are moderate in terms of impacts. The public typically
experiences some shaking in these events and the greatest threat to health
and well-being is often from objects falling, from shelves or off walls. The
western and southeastern parts of the state are where people are most likely
to be impacted by an earthquake, but even in these cases, a major disaster
would be unlikely. Therefore, public confidence would likely not be affected in
the event of an earthquake.

Responders There would be little impact on responders in the event of an earthquake,
because North Carolina is only likely to experience a moderate earthquake
magnitude. Since there would be minimal damage to structures and
infrastructure, responders would likely not be impacted in their ability to
respond to an earthquake. If there were any major collapses of buildings or
infrastructure however, responders will need to take care when accessing
these structures in case they have become structurally unstable and unsafe. It
should also be noted that because earthquakes can knock items such as
candles off shelves or damage gas lines, fires are possible directly after an
event. This may cause additional emergency calls for responders and create a
burden on response operations.

Continuity of During and after an earthquake, continuity of operations could relatively easily
Operations (including | be maintained and there would likely be little disruption to services or
operations during an event, especially at the state level. The most likely impact
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Continued Delivery of
Services)

may be downed communication networks which could cause interruptions to
normal operations.

Property, Facilities
and Infrastructure

Ground shaking is the primary cause of damage to the built environment
during an earthquake. There are three important variables that determine the
amount of damage: the intensity of the earthquake, local soil characteristics,
and the quality of the impacted structures. The amount of damage caused by
an earthquake is strongly influenced by soil characteristics. The velocity at
which the rock or soil transmits shear waves is the main contributor to ground
shaking. Shaking is increased by soft, thick, or wet soil types.

Certain building types are particularly vulnerable to earthquake damage:
wood-frame multi-unit buildings, single-family homes, mobile homes, and
unreinforced masonry buildings. The most susceptible structures are wood-
frame, multi-story, mixed-use buildings that have large openings on the first
floor for garages or commercial space and housing on the upper floors. During
an earthquake, these types of structures could sway or even collapse.
Single-family homes built prior to the 1970s are often not bolted to their
foundations, and walls surrounding crawl spaces are not braced (i.e., cripple
walls). Typical earthquake damage to these structures include cracked
foundations, chimneys breaking at the roof line, wood frames coming off their
foundations, and racking of cripple walls.

Mobile homes that are built of light-weight metal or a combination of steel
frame and wood are easily damaged by a quake. Mobile homes installed prior
to 1995 were often not attached to their foundations and could shift off their
supports.

The last type of susceptible building material is unreinforced masonry—
masonry walls that have not been reinforced with steel. These buildings were
often built before 1960 in an era when reinforcing was not generally used,
anchorage to floors and roofs was missing, and use of low-strength lime mortar
was common. Earthquake damage to these buildings can be severe. A lack of
reinforcement and tie-downs can result in substantial damage in the form of
cracked or leaning walls. Damage may also occur between the walls, and
separation between the framing and walls could lead to full collapse due to a
lack of vertical support.

Critical Infrastructure

There are a handful of key resource categories that could be impacted by an
earthquake including transportation systems, communication systems, and
utility systems. Historically, the state has not been impacted by an earthquake
with more than a moderate intensity so damage to these resources would be
very minor; however, an inspection of certain features after a strongly felt
earthquake may be necessary.

Environment

There would be very minor impacts to the environment following a significant
earthquake that is felt in North Carolina with a moderate intensity. Secondary
effects from the damage of key resources mentioned above (e.g. utility
systems) could impact the environment, but the probability of this type of
situation is very small. For instance, a ruptured pipeline could release
dangerous materials that could damage the surrounding environment, but the
likelihood of an earthquake causing this in North Carolina is relatively low.

Economic Condition of
the Jurisdiction

There are several sources of economic loss typically associated with an
earthquake including property damage and business interruption costs; cost to
repair public transportation, communication, or utility systems; and debris
removal costs. Historically, there have been relatively minor economic losses
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Expansive Soils

Landslides
(included in
Geological)

from earthquakes in the state that have not already been described under the
impacts to the built environment above.

Public Confidence in Ability to respond and recover may be questioned and challenged if response,
the Jurisdiction’s and recovery are not timely and effective.
Governance

Soils that will exhibit some degree of volume change with variations in moisture conditions. The most
important properties affecting degree of volume change in a soil are clay mineralogy and the aqueous
environment. Expansive soils will exhibit expansion caused by the intake of water and, conversely, will
exhibit contraction when moisture is removed by drying. Generally speaking, they often appear sticky
when wet, and are characterized by surface cracks when dry. Expansive soils become a problem when
structures are built upon them without taking proper design precautions into account with regard to soil
type. Cracking in walls and floors can be minor, or can be severe enough for the home to be structurally
unsafe.

None of the UNC Western Campuses are located in an area where expansive soils are a concern.
Therefore, expansive soils will not be included in the hazard profiles or vulnerability assessment.

The movements of a mass of rock, debris, or earth down a slope when the force of gravity pulling down
the slope exceeds the strength of the earth materials that comprise to hold it in place. Slopes greater
than 10 degrees are more likely to slide, as are slopes where the height from the top of the slope to its
toe is greater than 40 feet. Slopes are also more likely to fail if vegetative cover is low and/or soil water
content is high.

There are several types of landslides: rock falls, rock topple, slides, and flows. Rock falls are rapid
movements of bedrock, which result in bouncing or rolling. A topple is a section or block of rock that
rotates or tilts before falling to the slope below. Slides are movements of soil or rock along a distinct
surface of rupture, which separates the slide material from the more stable underlying material.
Mudflows, sometimes referred to as mudslides, mudflows, lahars or debris avalanches, are fast-moving
rivers of rock, earth, and other debris saturated with water. They develop when water rapidly
accumulates in the ground, such as heavy rainfall or rapid snowmelt, changing the soil into a flowing
river of mud or “slurry.” Slurry can flow rapidly down slopes or through channels and can strike with
little or no warning at avalanche speeds. Slurry can travel several miles from its source, growing in size as
it picks up trees, cars, and other materials along the way. As the flows reach flatter ground, the mudflow
spreads over a broad area where it can accumulate in thick deposits.

Landslides are typically associated with periods of heavy rainfall or rapid snow melt and tend to worsen
the effects of flooding that often accompanies these events. In areas burned by forest and brush fires, a
lower threshold of precipitation may initiate landslides. Some landslides move slowly and cause damage
gradually, whereas others move so rapidly that they can destroy property and take lives suddenly and
unexpectedly.

Areas that are generally prone to landslide hazards include previous landslide areas, the bases of steep
slopes, the bases of drainage channels, and developed hillsides where leach-field septic systems are
used. Areas that are typically considered safe from landslides include areas that have not moved in the
past, relatively flat-lying areas away from sudden changes in slope, and areas at the top or along ridges
set back from the tops of slopes. Figure 3.10 delineates areas where large numbers of landslides have
occurred and areas that are susceptible to land sliding in the conterminous United States.
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FIGURE 3.10: LANDSLIDE OVERVIEW MAP OF THE UNITED STATES
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Table 3.31 below provides summary information about which Western UNC campuses are potentially
impacted by geological hazards. Table 3.32 provides the PRI summary information for geological hazards
for each Western UNC campus.

TABLE 3.31: CAMPUSES AT RISK TO GEOLOGICAL HAZARDS

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.32: PRI SUMMARY FOR GEOLOGICAL HAZARDS BY
CAMPUS

Campus | Probability Impact Spatial Extent Warning Time Duration S::rle
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ASU Possible Limited Small lessthan6 | Lessthan6 | 4
hours hours

NCAT Possible Limited Small 398 dnein (5 a5 (et 6 2.3
hours hours

UNCA Likely Limited Small lessthan6 | Lessthan6 |, o
hours hours

UNCC Possible Limited Small Less iz kass izl & 2.3
hours hours

UNCG Possible Limited Small lessthan6 | Lessthan6 |
hours hours

UNCSA | Possible Limited Small lessthan6 | Lessthan6 | ,
hours hours

WCU Possible Limited Small 398 dnein (5 a5 (et 6 2.3
hours hours

WSSU Possible Limited Small Lestien ko izl & 2.1
hours hours

Climate Change

Per the Fourth National Climate Assessment, frequency and intensity of heavy precipitation events is
expected to increase across the country. Additionally, increases in precipitation totals are expected in the
Southeast. Increased flooding may also result from more intense tropical cyclone; researchers have
noted the occurrence of more intense storms bringing greater rainfall totals, a trend that is expected to
continue as ocean and air temperatures rise. More rainfall falling in more intense incidents could
contribute to an increase in landslide events.

Direct effects from global warming and climate change such as an increase in droughts, floods and
hurricanes could contribute to an increase in sinkholes. Climate change raises the likelihood of extreme
weather, meaning the torrential rain and flooding conditions which often lead to the exposure of
sinkholes are likely to become increasingly common. Certain events such as a hurricane following a
period of drought can trigger a sinkhole due to low levels of groundwater combined with a heavy influx
of rain. Therefore, an increase in the occurrence of sinkholes in the future is possible.

TABLE 3.33: GEOLOGICAL HAZARDS CONSEQUENCE ANALYSIS

Category Consequences

Public Geological hazards such as landslides/rock falls and sinkholes can pose a
threat to human life and safety, as these events often occur with very little
warning time due to a lack of available data on risk. Landslides/rock falls are
especially a risk in the more mountainous western part of the state where
several fatalities have been caused by in this region historically. The quick and
unexpected slide of rocks, dirt, and other debris is extremely dangerous and
can cover and destroy homes, thereby causing injuries and death. Sinkholes
are a much larger risk in the eastern part of the state where soils are more
conducive to this type of activity. Similar to landslides/rock falls, these events
are often unexpected as they can develop from underneath the ground and
suddenly cause a collapse of soil at the surface level, causing loss of life or
injury.

Any event that can cause loss of life could potentially have an impact on
public confidence, however, since these events are often geographically
confined to a small area and do not have wide-ranging impacts on large
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segments of the population, public confidence is typically not affected to a
great degree.

Responders

In most cases, responders are not directly impacted by geological events to
any greater degree than the public. However, it should be noted that
responders should generally be wary when responding to a geological event
because of the risk of secondary events (additional landslides/rock falls or
sinkholes). When the ground has been disrupted by one of these events, it
could set the stage for additional events and any disruption to the soil by
responders during their response may further exacerbate those conditions.
Additionally, responders working on site of a geological event may find that
the uneven terrain provides an extra challenge in terms of operating normally
and carrying out life-saving tactics.

Continuity of
Operations (including
Continued Delivery of
Services)

Continuity of operations during a geological event is unlikely to be
interrupted in any major way. As mentioned previously, geological events
tend to be confined to small areas and so it is unlikely that operations centers
would be impacted. If they are, it should not prove too much of a challenge to
move operations to a backup facility and continue normal operations from
there.

Property, Facilities and
Infrastructure

Impacts on the built environment are probably the greatest effect of
geological events. During both landslide/rock fall and sinkhole events,
people’s homes and/or businesses may be impacted and most typical
insurance policies in the state do not cover these kinds of events so
homeowners may suffer total losses to their homes. Even when these events
do not cause complete destruction of homes, they can frequently damage
foundations of structures and make them unsafe for dwelling. Similarly,
landslides/rock falls and sinkholes that occur around major infrastructure
such as roadways and other utilities can cause severe damage to key facilities.
In western North Carolina, landslides/rock falls have occurred a number of
times along major highways such as I-40 and caused local and state officials to
have to shut down these roadways until equipment can be brought in to
remove the large boulders and return the road to normal conditions.

Similarly, sinkholes in the eastern part of the state have caused breaks in
roadways, making them unsafe for driving. In many locations across the state,
sinkholes have shut down primary roadways for weeks while the issues were
addressed and roads were rebuilt. At times the cause of these sinkholes are
man-made as leaking or faulty water/wastewater infrastructure can create
the same conditions that cause sinkholes to form naturally.

Environment

In general, the environment would be unaffected by a geological event. Some
of the minor impacts that might be expected are damage to trees and
habitats from falling rocks/debris or from other types of damage to the
soil/ground. In past events, large swaths of mountainside have been torn
away creating large dead areas where plant life is ripped away. These impacts
would be generally confined to a small area and therefore would not have
sweeping implications for the ecosystems overall. It is also possible that
debris or structural materials could end up in streams or rivers as a result of
the event and cause damage to localized populations in these habitats.

Economic Condition of
the Jurisdiction

Although geological events could impact local businesses and therefore affect
the economy, this would likely have very minor effects overall. The greatest
impact to the economy from an economic standpoint would be related to the
impacts on infrastructure such as roadways. When these are shut down for
long periods of time, local economies can be dramatically affected, especially
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Erosion
(included in
Geological)

Sinkholes
(included in
Geological)

in more rural areas. If traffic has to be re-routed around these areas due to
road closures for weeks or even just days, losses in revenue could be
significant and have a negative impact on business owners. Both
landslides/rock falls and sinkholes have the capacity to cause this level of
shutdown as has been the case during a number of past events in the state.

Public Confidence in Landslides and sinkholes in the planning area are unlikely to be severe and
the Jurisdiction’s would not be expected to affect public confidence.
Governance

Erosion is the gradual breakdown and movement of land due to both physical and chemical processes of
water, wind, and general meteorological conditions. Natural, or geologic, erosion has occurred since the
Earth’s formation and continues at a very slow and uniform rate each year.

There are two types of soil erosion: wind erosion and water erosion. Wind erosion can cause significant
soil loss. Winds blowing across sparsely vegetated or disturbed land can pick up soil particles and carry
them through the air, thus displacing them. Water erosion can occur over land or in streams and
channels. Water erosion that takes place over land may result from raindrops, shallow sheets of water
flowing off the land, or shallow surface flow, which becomes concentrated in low spots. Stream channel
erosion may occur as the volume and velocity of water flow increases enough to cause movement of the
streambed and bank soils. Major storms, such hurricanes in coastal areas, may cause significant erosion
by combining high winds with heavy surf and storm surge to significantly impact the shoreline.

An area’s potential for erosion is determined by four factors: soil characteristics, vegetative cover,
topography climate or rainfall, and topography. Soils composed of a large percentage of silt and fine sand
are most susceptible to erosion. As the clay and organic content of these soils increases, the potential for
erosion decreases. Well-drained and well-graded gravels and gravel-sand mixtures are the least likely to
erode. Coarse gravel soils are highly permeable and have a good capacity for absorption, which can
prevent or delay the amount of surface runoff. Vegetative cover can be very helpful in controlling
erosion by shielding the soil surface from falling rain, absorbing water from the soil, and slowing the
velocity of runoff. Runoff is also affected by the topography of the area including size, shape, and slope.
The greater the slope length and gradient, the more potential an area has for erosion.

Climate can affect the amount of runoff, especially the frequency, intensity, and duration of rainfall and
storms. When rainstorms are frequent, intense, or of long duration, erosion risks are high. Seasonal
changes in temperature and rainfall amounts define the period of highest erosion risk of the year.

During the past 20 years, the importance of erosion control has gained the increased attention of the
public. Implementation of erosion control measures consistent with sound agricultural and construction
operations is needed to minimize the adverse effects associated with harmful chemicals run-off due to
wind or water events. The increase in government regulatory programs and public concern has resulted
in a wide range of erosion control products, techniques, and analytical methodologies in the United
States. The preferred method of erosion control in recent years has been the restoration of vegetation.

Climate Change
Expected increases in rainfall as a result of climate change could lead to increased erosion.

A sinkhole is an area of ground that has no natural external surface drainage--when it rains, the water
stays inside the sinkhole and typically drains into the subsurface. Sinkholes can vary from a few feet to
hundreds of acres and from less than 1 to more than 100 feet deep. Some are shaped like shallow bowls
or saucers whereas others have vertical walls; some hold water and form natural ponds. Typically,
sinkholes form so slowly that little change is noticeable, but they can form suddenly when a collapse
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Land Subsidence

occurs. Sinkholes are common where the rock below the land surface is limestone, carbonate rock, salt
beds, or rocks that can naturally be dissolved by groundwater circulating through them. As the rock
dissolves, spaces and caverns develop underground. Sinkholes are dramatic because the land usually
stays intact for a while until the underground spaces just get too big. If there is not enough support for
the land above the spaces then a sudden collapse of the land surface can occur.

Figure 3.11 below shows areas of the United States where certain rock types that are susceptible to
dissolution in water occur. In these areas, the formation of underground cavities can form and
catastrophic sinkholes can happen. These rock types are evaporites (salt, gypsum, and anhydrite) and
carbonates (limestone and dolomite). Evaporite rocks underlie about 35 to 40 percent of the United
States, though in many areas they are buried at great depths. In some cases, sinkholes in North Carolina
have been measured at up to 20 to 25 feet in depth, with similar widths.

FIGURE 3.11: UNITED STATES GEOLOGICAL SURVEY OF KARST
MODIFIED FROM DAVIES AND LEGRAND, 1972
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Climate Change

Similar to landslides, sinkholes can be triggered by heavy rains and flooding. An increase in the number
and intensity of severe storms, and resulting heavy rains and flooding, may also result in sinkholes
developing more frequently.

The gradual settling or sudden sinking of the Earth’s surface due to the subsurface movement of earth
materials. Causes of land subsidence include groundwater pumpage, aquifer system compaction,
drainage of organic soils, underground mining, hydro compaction, natural compaction, sinkholes, and
thawing permafrost.

Land subsidence does not pose a risk to any of the UNC Western campuses and is therefore not included
in the hazard profiles or vulnerability assessment.
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Tsunami

Volcano

Dam Failure

A series of waves generated by an undersea disturbance such as an earthquake. The speed of a tsunami
traveling away from its source can range from up to 500 miles per hour in deep water to approximately
20 to 30 miles per hour in shallower areas near coastlines. Tsunamis differ from regular ocean waves in
that their currents travel from the water surface all the way down to the sea floor. Wave amplitudes in
deep water are typically less than one meter; they are often barely detectable to the human eye.
However, as they approach shore, they slow in shallower water, basically causing the waves from behind
to effectively “pile up”, and wave heights to increase dramatically. As opposed to typical waves which
crash at the shoreline, tsunamis bring with them a continuously flowing ‘wall of water’ with the potential
to cause devastating damage in coastal areas located immediately along the shore.

Tsunamis do not pose a risk to any of the UNC Western campuses and is therefore not included in the
hazard profiles or vulnerability assessment.

A mountain that opens downward to a reservoir of molten rock below the surface of the earth. While
most mountains are created by forces pushing up the earth from below, volcanoes are different in that
they are built up over time by an accumulation of their own eruptive products: lava, ash flows, and
airborne ash and dust. Volcanoes erupt when pressure from gases and the molten rock beneath
becomes strong enough to cause an explosion.

Volcanoes do not pose a risk to any of the UNC Western campuses and is therefore not included in the
hazard profiles or vulnerability assessment.

Dam failure is the collapse, breach, or other failure of a dam structure resulting in downstream flooding.
In the event of a dam failure, the energy of the water stored behind even a small dam is capable of
causing loss of life and severe property damage if development exists downstream of the dam. Dam
failure can result from natural events, human-induced events, or a combination of the two. The most
common cause of dam failure is prolonged rainfall that produces flooding. Failures due to other natural
events such as hurricanes, earthquakes or landslides are significant because there is generally little or no
advance warning.

The North Carolina Division of Energy, Mineral, and Land Resources provides information on dams,
including a hazard potential classification. There are three hazard classifications—high, intermediate, and
low—that correspond to qualitative descriptions and quantitative guidelines. Table 3.34 explains these
classifications.

TABLE 3.34: NORTH CAROLINA DAM HAZARD CLASSIFICATIONS

Interruption of road service, low volume Less than 25 vehicles per day
Low roads Less than 25 vehicles per day

Economic Damage Less than $30,000

Damage to highways, Interruption of 25 to less than 250 vehicles per
Intermediate service day
Economic Damage $30,000 to less than $200,000
Loss of human life* Probable loss of 1 or more human

lives

Economic Damage More than $200,000
*Probable loss of human life due to 250 or more vehicles per day
breached roadway or bridge on or
below the dam

High
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Source: North Carolina Division of Energy, Mineral, and Land Resources

Table 3.35 below provides summary information about which Western UNC campuses are potentially
impacted by dam failures. Table 3.36 provides the PRI summary information for dam failures for each
Western UNC campus.

TABLE 3.35: CAMPUSES AT RISK TO THE DAM FAILURE HAZARD

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.36: PRI SUMMARY FOR THE DAM FAILURE HAZARD BY

CAMPUS
- . . . . PRI
Campus | Probability Impact Spatial Extent | Warning Time | Duration Score
ASU Unlikely Critical Moderate More than 24 Less than 6 2.0
hours hours
NCAT Unlikely Critical Moderate WISITEHELD 24 LSS HED € 2
hours hours
UNCA Unlikely Critical Moderate WIeITEHELD 24 LSS HED E 2
hours hours
UNCC Unlikely Critical Moderate Lalel R E I (UL 2.0
hours hours
. . Less than 6 Less than
UNCG Unlikely Minor Small hours 24 hours 2
UNCSA Unlikely Critical Moderate WISITEHELD 24 LSS HED € 2
hours hours
WCU Unlikely Critical Moderate More than 24 Less than 6 2.0
hours hours
WSSU Unlikely Critical Moderate WIeITEHELD 24 LSS HED E 2
hours hours

Climate Change

Studies have been conducted to investigate the impact of climate change scenarios on dam safety.
Climate change impacts on dam failure will most likely be those related to changes in precipitation and
flood likelihood. Climate change projections suggest that precipitation may increase and occur in more
extreme events, which may increase risk of flooding, putting stress on dams and increasing likelihood of
dam failure. The safety of dams for the future climate can be based on an evaluation of changes in design
floods and the freeboard available to accommodate an increase in flood levels. The results from the
studies indicate that the design floods with the corresponding outflow floods and flood water levels will
increase in the future, and this increase will affect the safety of the dams in the future. Studies
concluded that the total hydrological failure probability of a dam will increase in the future climate and
that the extent and depth of flood waters will increase by the future dam break scenario.
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TABLE 3.37: DAM FAILURE HAZARD CONSEQUENCE ANALYSIS

Category

Consequences

Public

Many of the impacts associated with a dam/levee failure are the same as
those that would be associated with a flood event. However, the primary
difference for members of the public in the case of a dam/levee failure is
that often citizens who might be impacted by a dam/levee failure may
believe themselves to be protected from flood events as a result of the
dam/levee and therefore, may not be anticipating the event. This may
have a severe impact on public confidence in the long run as citizens may
view this as a failure of government institutions to properly regulate and
control the dam/levee. That is to say, they may ultimately view the
incident as preventable, unlike a flood that occurs purely from natural
causes.

Responders

Similar to the issues associated with the flood hazard, responders would
be impacted by a dam/levee failure as they may be forced to attempt to
assist citizens who have become trapped in their homes or in flood
waters. Responders may have difficulty accessing homes or other
structures where they need to provide support and their lives and well-
being will likely be put at risk if they are forced to assist in a flooded
area.

Continuity of Operations
(including Continued
Delivery of Services)

A dam/levee failure would be unlikely to impact continuity of operations
as the event would likely be confined to a specific area directly
surrounding the dam/levee and most operations-related facilities in the
state are not at risk of being impacted by a dam/levee failure.

Property, Facilities and
Infrastructure

A dam/levee failure may impact any properties located downstream of a
dam/levee, especially any that are within identified inundation zones.
The effects of a dam/levee failure on property, facilities, and
infrastructure would be similar to those that have been outlined in the
flood analysis although it is possible that the damage may be more
severe, as high volumes of water are released all at once rather than
over time.

For example, during Hurricane Matthew a number of homes were
damaged by dam breaks that were caused by massive rainfall in the
state. Many of these dam breaks were at private dams and were the
result of uncoordinated releases among operators along the river
systems. In this scenario, when one dam failed, it caused a rush of water
that impacted the downstream dams and resulted in similar failures and
flooding of buildings.

Environment

The impacts on the environment from a dam/levee failure might be that
ecosystems and habitats that existed while a dam was in place on a
stream/river could be destroyed as floodwaters destabilize areas by
inundating places that had not previously been under water or causing
higher flow rates downstream. Similar to flood events, if a facility that
houses hazardous materials is impacted by flooding from a dam/levee
failure, there may be contamination of the stream/river and ultimately
the water supply.

Although the dam failure itself would likely disrupt habitats in the short
term, in some sense, a dam failure may restore the environment to a
more natural state by allowing the river to return to its natural course
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Flooding

and flow. That is to say, the absence of a dam/levee may be a long-term
boon to the local environment.

Economic Condition of the | The economic costs of a dam/levee failure could be significant as there
Jurisdiction will likely be a high economic cost for the owner of the structure
(whether it be a privately or publicly-owned) to rebuild or reconstruct
the dam/levee. If a dam/levee fails, the owner may also need to rebuild
the new structure to a higher standard to prevent future failures. If the
dam was involved in electricity production as is the case for many dams
in the state (Lake Jocassee Dam, Fontana Dam, High Rock Lake Dam), the
failure will result in a loss of revenue for the owner, which could impact
local utilities and may also result in temporary power outages (although
most communities do not rely solely on hydroelectric power, so this is
less likely). Many of these dams/levees are also used to create
recreational lakes (Kerr Lake, Lake Gaston, Lake Norman) and when this
type of dam fails, that recreational resource will be lost, which in turn
may reduce tourism and visitors to the area and reduce property values
in and around the lake.

Public Confidence in the Localized impact expected to primarily adversely affect only the dam
Jurisdiction’s Governance | owner and local entities. A catastrophic failure could result in more
widespread loss of public confidence.

Flooding is the most frequent and costly natural hazard in the United States and is a hazard that has
caused more than 10,000 deaths since 1990. Nearly 90 percent of presidential disaster declarations
result from natural events where flooding was a major component.

The accumulation of water within a water body which results in the overflow of excess water onto
adjacent lands, usually floodplains. The floodplain is the land adjoining the channel of a river, stream
ocean, lake or other watercourse or water body that is susceptible to flooding.

Floods generally result from excessive precipitation and can be classified under two categories: general
floods, precipitation over a given river basin for a long period of time along with storm-induced wave
action, and flash floods, the product of heavy localized precipitation in a short time period over a given
location. The severity of a flooding event is typically determined by a combination of several major
factors, including stream and river basin topography and physiography, precipitation and weather
patterns, recent soil moisture conditions, and the degree of vegetative clearing and impervious surface.

Most flash flooding is caused by slow-moving thunderstorms in a local area or by heavy rains associated
with hurricanes and tropical storms. However, flash flooding events may also occur from a dam or levee
failure within minutes or hours of heavy amounts of rainfall or from a sudden release of water held by a
retention basin or other stormwater control facility. Although flash flooding occurs most often along
mountain streams, it is also common in urbanized areas where much of the ground is covered by
impervious surfaces.

Floodplain boundaries are designated and routinely updated through Federal Emergency Management
Agency (FEMA) Flood Insurance Study (FIS) reports and these revisions are then shown on Flood
Insurance Rate Maps (FIRMs), according to various flood hazard zones. Flood hazard zone designations
will depend upon local conditions and the date when the map was issued, but all will show the 100-year
or base floodplain (1-percent annual chance), as well as areas of the 500-year floodplain (0.2-percent
annual chance). Individual campuses are not required to maintain NFIP Flood Insurance as North Carolina
is a self-insuring state. All state-owned facilities are covered by the NC General Assembly.

UNC Western Campuses Hazard Mitigation Plan Update 3:48
FINAL — August 2021



SECTION 3: HAZARD IDENTIFICATION AND HAZARD PROFILES

Table 3.38 below provides summary information about which Western UNC campuses are potentially
impacted by flooding. Table 3.39 provides the PRI summary information for flooding for each Western

UNC campus.
TABLE 3.38: CAMPUSES AT RISK TO THE FLOOD HAZARD
ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.39: PRI SUMMARY FOR THE FLOOD HAZARD BY

CAMPUS
ili i P . PRI
Campus | Probability Impact Spatial Extent | Warning Time Duration | .

ASU Likely Limited Moderate 6 to 12 hours Lz i 2.6
24 hours

NCAT Likely Limited Moderate 6 to 12 hours 395 dnen 2.6
24 hours

UNCA Likely Limited Moderate 6 to 12 hours LSS UIET 2.6
24 hours

UNCC Likely Limited Moderate 6 to 12 hours Lz i 2.6
24 hours

UNCG Likely Limited Small 6 to 12 hours Lz i 2.8
one week

UNCSA Likely Limited Moderate 6 to 12 hours Lz i 2.6
24 hours

WCU Likely Limited Moderate 6 to 12 hours LSS U 2.6
24 hours

WSSU Likely Limited Moderate 6 to 12 hours LSS U 2.6
24 hours

Climate Change

Per the Fourth National Climate Assessment, frequency and intensity of heavy precipitation events is
expected to increase across the country. More specifically, it is “very likely” (90-100% probability) that
most areas of the United States will exhibit an increase of at least 5% in the maximum 5-day precipitation
by late 21st century. Additionally, increases in precipitation totals are expected in the Southeast. The
mean change in the annual number of days with rainfall over 1 inch for the Southeastern United States is
0.5 to 1.5 days. Therefore, with more rainfall falling in more intense incidents, the planning area may
experience more frequent flash flooding. Increased flooding may also result from more intense tropical
cyclone; researchers have noted the occurrence of more intense storms bringing greater rainfall totals, a
trend that is expected to continue as ocean and air temperatures rise.

TABLE 3.40: FLOODING HAZARD CONSEQUENCE ANALYSIS

Category Consequences

Public During flood events, people are often stranded and have to be rescued by
first responders. Often lives are lost or people are injured. Even when
injuries and fatalities are avoided, the impact on the public can be great as
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many people will be forced into shelters or will need to find temporary
lodging as they wait for flooding to recede. They may be unable to return to
their homes if the damage is great and may find their homes uninhabitable
if personal property has become waterlogged and is unusable.

Another major impact on the public can be the deteriorating health
conditions that result from flooding. After floodwaters recede, homes and
personal property that were covered in water may begin to become
infested with mold which can create serious health risks. Additionally,
waterborne diseases can be pervasive in areas impacted by flooded sewer
and water systems. Mosquitoes and other carriers of illnesses often thrive
in post-flood conditions, increasing the chances of transmitting vector-
borne diseases.

Responders

Responders are often affected by flooding because floods can trap people in
their homes or in other locations, forcing responders to put their lives at
risk to return members of the public to safety. Often responders in flood
situations face blocked roads and have difficulty safely protecting citizens.
Water rescues can be some of the most dangerous as rapidly moving flood
waters are difficult to navigate. Rescuers are typically at high risk to loss of
life or personal injury during flood events, especially compared to other
types of natural hazards.

Continuity of
Operations (including
Continued Delivery of
Services)

Flooding can impact continuity of operations by knocking out power
sources and preventing emergency management personnel from being able
to do their jobs properly. Floods typically have some impact on continuity of
operations as they can cause severe disruption to normal operations and
have done so in the past in North Carolina in nearly every county.
Operations would be most impacted at a localized level as areas that are
flooded would experience the most disruption to normal operations.

Property, Facilities and
Infrastructure

Many buildings and structures could be impacted by a flood event, but
critical infrastructure and key resources (CIKR) within the state are
especially important to identify. When these facilities are located in flood-
prone areas, there is a substantial risk to important functions of
government such as law enforcement and medical care. This also includes
any assets, systems, and networks that are vital to the continued operation
of government services such as power generation facilities, transmission
infrastructure, and road networks, among others. The incapacitation or
destruction of these resources would have a debilitating and costly effect
on many aspects of the state’s normal functionality. Often, in the case of
flooding, water and wastewater infrastructure are some of the most
prominently impacted. Since these types of infrastructure deal directly with
water, often they are located in the most flood prone areas and are
severely impacted during flood events. When these facilities or
infrastructure are flooded, it complicates recovery and impacts people who
are unable to utilize normal water sources for drinking, sanitation, and
other everyday uses.

In addition, personal property such as homes and businesses have been
impacted to a large degree by past flooding events and are a major concern
in future flooding events. Although a great deal of effort has been
undertaken to reduce the number of properties at risk through the use of
progressively improved risk assessment and mitigation techniques, there
are still a significant number of structures throughout the state that are
located in flood zones or which have not been properly mitigated to reduce
risk. These properties may sustain billions of dollars of damage during
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Storm Surge

Other Hazards

Wildfires

future flood events and are often a major focus of post-disaster recovery
efforts.

Environment The fluctuation of water levels in a wetland, especially flood waters,
supports the biological diversity of low-lying areas by releasing nutrients
into the soil and germinating wetland flora. Flooding also offers some
control of invasive water weeds. Most features of the environment have
come to adapt to the effects of a flood event and respond quickly, although
it is possible that some species may not be resilient enough to survive and
will experience population loss.

Economic Condition of | There are a variety of economic impacts that could result from a large-scale
the Jurisdiction flood event. One major impact is on soil that is covered by flood waters,
causing the rapid depletion of oxygen, which is essential for plant growth
and development. This can hurt agricultural production in areas of the state
were that is a key economic driver. Secondly, flooding often causes the
shutdown of businesses, many of which never re-open after a flood event.
Indeed, FEMA reports that almost 40 percent of small businesses never
reopen their doors after a disaster because only small amounts of flood
waters can cause thousands of dollars of damage. The shutdown of these
small businesses in many communities can be devastating as many small,
rural communities in the state rely heavily on these small businesses as
economic drivers and the base of the local economy.

Public Confidence in Public confidence is often impacted by flood events, especially when
the Jurisdiction’s impacted people do not have flood insurance and are not covered by their
Governance home insurance policy. This can create public relations issues for the

government and a loss of public confidence.

A storm surge is a large dome of water often 50 to 100 miles wide and rising anywhere from four to five
feet in a Category 1 hurricane up to more than 30 feet in a Category 5 storm. Storm surge heights and
associated waves are also dependent upon the shape of the offshore continental shelf (narrow or wide)
and the depth of the ocean bottom (bathymetry). A narrow shelf, or one that drops steeply from the
shoreline and subsequently produces deep water close to the shoreline, tends to produce a lower surge
but higher and more powerful storm waves. Storm surge arrives ahead of a storm’s actual landfall and
the more intense the hurricane is, the sooner the surge arrives. Storm surge can be devastating to
coastal regions, causing severe beach erosion and property damage along the immediate coast. Further,
water rise caused by storm surge can be very rapid, posing a serious threat to those who have not yet
evacuated flood-prone areas.

Storm surge does not pose a risk to any of the UNC Western Campuses and is therefore not included in
the hazard profiles or the vulnerability assessment.

An uncontrolled fire burning in an area of vegetative fuels such as grasslands, brush, or woodlands.
Heavier fuels with high continuity, steep slopes, high temperatures, low humidity, low rainfall, and high
winds all work to increase risk for people and property located within wildfire hazard areas or along the
urban/wildland interface. Wildfires are part of the natural management of forest ecosystems, but most
are caused by human factors. Over 80 percent of forest fires are started by negligent human behavior
such as smoking in wooded areas or improperly extinguishing campfires. The second most common
cause for wildfire is lightning.

Wildfire probability depends on local weather conditions, outdoor activities such as camping, debris
burning, and construction, and the degree of public cooperation with fire prevention measures.
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Drought conditions and other natural hazards (such as tornadoes, hurricanes, etc.) increase the
probability of wildfires by producing fuel in both urban and rural settings.

Many individual homes and cabins, subdivisions, resorts, recreational areas, organizational camps,
businesses, and industries are located within high wildfire hazard areas. Furthermore, the increasing
demand for outdoor recreation places more people in wildlands during holidays, weekends, and
vacation periods. Unfortunately, wildland residents and visitors are rarely educated or prepared for
wildfire events that can sweep through the brush and timber and destroy property within minutes.

Wildfires can result in severe economic losses as well. Businesses that depend on timber, such as paper
mills and lumber companies, experience losses that are often passed along to consumers through higher
prices and sometimes jobs are lost. The high cost of responding to and recovering from wildfires can
deplete state resources and increase insurance rates. The economic impact of wildfires can also be felt
in the tourism industry if roads and tourist attractions are closed due to health and safety concerns.

State and local governments can impose fire safety regulations on home sites and developments to help
curb wildfire. Land treatment measures such as fire access roads, water storage, helipads, safety zones,

buffers, firebreaks, fuel breaks, and fuel management can be designed as part of an overall fire defense

system to aid in fire control. Fuel management, prescribed burning, and cooperative land management

planning can also be encouraged to reduce fire hazards.

Every state also has a Wildland Urban Interface (WUI), which is the rating of potential impact of wildfires
on people and their homes. The WUI is not a fixed geographical location, but rather a combination of
human development and vegetation where wildfires have the greatest potential to result in negative
impacts. Nationally, one-third of all homes lie in the WUI, which is a growing danger. Below, Figure 3.12
shows a map of each state’s WUI. Based on the data from the US Department of Agriculture, 52% of
homes in North Carolina lie within the WUI.

FIGURE 3.12: PERCENT OF TOTAL HOMES IN THE WILDLAND
URBAN INTERFACE

50%-74%

1%-24%
Unknown

Source: US Department of Agriculture
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Table 3.41 below provides summary information about which Western UNC campuses are potentially
impacted by wildfires. Table 3.42 provides the PRI summary information for wildfires earthquakes for
each Western UNC campus.

TABLE 3.41: CAMPUSES AT RISK TO THE WILDFIRE HAZARD

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.42: PRI SUMMARY FOR THE WILDFIRE HAZARD BY

CAMPUS
e . . . . PRI
Campus Probability Impact Spatial Extent Warning Time Duration Score
ASU Likely Minor Small lessthan6 | Llessthanl | 4
hours week
NCAT Likely Minor Small lessthan6 | Lessthan1 [
hours week
UNCA Likely Minor Small lessthan6 | Lessthan1 [
hours week
UNCC Likely Limited Small lessthan6 | Lessthan1 [uysyl
hours week
. . Less than 6 Less than
UNCG Unlikely Minor Small hours 24 hours 2
UNCSA Likely Minor Small lessthan6 | Llessthanl | 4
hours week
WCU Likely Limited Small [GRUERG | fesurEns |
hours week
WSSU Likely Minor Small lessthan6 | Lessthan1 [
hours week

Climate Change

A United States Government Accountability Office report dated September 2017 states that the
Presidential budget proposal for 2017 references that the United States government has incurred direct
costs of more than $350 billion because of extreme weather and fire events including:

e 5205 billion for domestic disaster response and relief

e 590 billion for crop and flood insurance

e S$34 billion for wildland fire management and

e 528 billion for maintenance and repairs to federal facilities and federally managed lands,
infrastructure and waterways.

These costs are only expected to increase according to the U.S. Global Change Research Program that
finds “impacts and costs of extreme events — such as floods, drought, and other events — will increase in
significance as what are considered rare events become more common and intense because of weather
extremes.”
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TABLE 3.43: WILDFIRE HAZARD CONSEQUENCE ANALYSIS

Category

Consequences

Public

There are a number of potential losses from a wildland fire in North Carolina
including loss of life and injury due to severe burns. Health hazards from
smoke caused by wildland fires can include breathing difficulties and
worsening of chronic breathing and/or cardiovascular disease. Smoke and air
pollution pose a risk for children, the elderly, and those with respiratory and
cardiovascular problems. Wildfire tends to create some issues with public
confidence because of the very visible impacts that the fire has on the
community.

Responders

Responders are often at great risk when responding to wildfire, especially
firefighters who are responsible for putting out the blaze. All response
personnel are potentially at risk when dealing with a wildfire, as changing
winds and a number of other factors can often cause a fire to spread rapidly.
Although many areas of the state are urbanized and are not at a high risk to
wildfire, moderately-developed rural areas that are located in the wildland
urban interface may require response personnel to be ready to act. Like the
general public, first responders are also at risk for exposure to dangers from
the initial incident and after-effects such as smoke inhalation and/or heat
stroke. However, their risk is often more prominent as they are often in the
middle of an incident through their responsibilities as a responder.

Continuity of
Operations (including
Continued Delivery of

Since wildfire often moves quickly and can affect infrastructure that is
important to maintaining continuity of operations, there is some level of
concern for maintaining continuity. However, operations at the state level,

Services) which are generally run from urbanized areas, will probably not be impacted
in @ major way. Local continuity of operations in rural areas is much more
susceptible to the impacts of a wildfire.
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Property, Facilities
and Infrastructure

Wildland fires have the potential to substantially burn forested areas as well
as private residences. Damage and destruction to state, county, private, and
municipal structures and facilities are major losses that are attributed to
wildland fires. Private residences and communities that are located within
the Wildland Urban Interface (WUI) are particularly susceptible to the threat.
Population increases in North Carolina’s WUI areas, for example, can create
significant challenges for firefighters and residents. This is especially notable
considering a study in 2000 showed that North Carolina ranked number one
in terms of the amount of land area located within the WUI zones and fifth in
number of homes located within the WUI.8

Many new homes are constructed without considering community wildland
fire planning. This creates neighborhoods with limited accessibility,
flammable building construction, and landscaping. A lack of firewise planning
can also greatly increase the probability of a wildland fire occurrence with
more homes and emergency personnel being threatened.

All types of private property may suffer losses from wildfires. This includes
business properties, homes, vehicles, and livestock. Damage to capital goods
and equipment as well as evacuation expenses and other losses are directly
related to fire and smoke damage. Additional potential losses include
building and landscape maintenance expenses, firefighting equipment
purchases, and fire-related business closures. Additional post-fire losses
include cleanup, rehabilitation and repair expenses, equipment and capital
goods replacement, drinking water pollution, smoke damage, deflated real
estate values, and an increase in fire insurance premiums.

Environment

Wildland fires have the potential to damage or destroy forage on grazing
lands, secondary forest products destruction, and/or degradation and loss of
wildlife habitat on public lands. On private lands, vegetation losses could
include agricultural crops that are either burned or impacted by wildland fire
smoke. Indirect losses could include loss of growing stock as well as irrigation
systems. Another potential loss includes damage and destruction to a wide
variety of common or protected habitats in the state. Finally, the release of
smoke from wildfires can pollute the air and reduce air quality.

It should also be noted, however, that wildfires are a naturally occurring
element of the environment and have played an important part in the
development of many ecosystems in that they are regenerative and provide
vital nutrients for the soil which can help sustain a forest habitat and all of
the organisms living within it. Therefore, although there are some negative
impacts of wildfire, there are also some positive impacts on the
environment.

Economic Condition
of the Jurisdiction

Given the fact that a number of homes, businesses, and infrastructure are
located in areas that could be impacted by wildfire, there could be some
significant economic impacts of a wildfire in the state. If homes or businesses
are burned, the cost of rebuilding could be substantial. Impacts to
agricultural crops are another economic loss that the state could face in the
event of a wildland fire. Wildfires can be particularly damaging to the lumber
and Christmas tree farming industries which are important to the state.

Public Confidence in
the Jurisdiction’s

Wildfire events may cause issues with public confidence because they have
very visible impacts on the community. Public confidence in the jurisdiction’s

Governance governance may be influenced by actions taken pre-disaster to mitigate and
prepare for impacts, including the amount of public education provided;
efforts to provide warning to residents; response actions; and speed and
effectiveness of recovery.
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Hazardous Substances incidents can apply to fixed facilities as well as mobile, transportation-related
accidents in the air, by rail, on the nation’s highways and on the water. HAZMAT incidents consist of
solid, liquid and/or gaseous contaminants that are released from fixed or mobile containers, whether by
accident or by design as with an intentional terrorist attack. A HAZMAT incident can last hours to days,
while some chemicals can be corrosive or otherwise damaging over longer periods of time. In addition to
the primary release, explosions and/or fires can result from a release, and contaminants can be extended
beyond the initial area by persons, vehicles, water, wind and possibly wildlife as well.

Table 3.44 below provides summary information about which Western UNC campuses are potentially
impacted by hazardous substances. Table 3.45 provides the PRI summary information for hazardous
substances for each Western UNC campus.

TABLE 3.44: CAMPUSES AT RISK TO THE HAZARDOUS
SUBSTANCES HAZARD

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.45: PRI SUMMARY FOR THE HAZARDOUS SUBSTANCES
HAZARD BY CAMPUS

- . . . . PRI
Hazardous Campus | Probability Impact Spatial Extent Warning Time Duration Score
Substances
ASU Unlikely Limited Small Less than 6 Lessthan | o
hours 24 hours
NCAT Unlikely Limited Small LEBUED D Less than (e
hours 24 hours
UNCA Unlikely Limited Small LRI Lessthan | ;g
hours 24 hours
UNCC Possible Limited Small Less than 6 Lessthan |, ,
hours 24 hours
UNCG Likely Limited Small Less than 6 Lessthan |, o
hours 24 hours
UNCSA | Unlikely Limited Small Less than 6 Lessthan | o
hours 24 hours
et Possible Limited Small lessthanb | lessthan ), ,
hours 24 hours
Less than 6 Less th
WSSU Unlikely Limited Small ess than essthan 14 g
hours 24 hours
Climate Change
Some HAZMAT emergencies may be triggered by natural disasters and changing climatic conditions may
cause more extreme weather events. Furthermore, as North Carolina’s population continues to grow,
more people become increasingly vulnerable to incidents involving hazardous substances. Therefore, it is
important to critically monitor all hazardous fixed facilities and transportation routes and continue to
attempt to prevent future incidents from occurring through continued preparedness, monitoring and
training.
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TABLE 3.46: HAZARDOUS SUBSTANCES CONSEQUENCE ANALYSIS

Category Consequences

Public The accidental or intentional release of a hazardous substance could have
both immediate and long-lasting effects on the health of the public. Any
release needs to be quickly identified and the proper response guidelines
followed to reduce the possible impact on the public. Evacuation is always a
consideration when dealing with harmful substances. The public should be
aware that hazards exist from the presence of hazardous substances and
should take preparedness actions at home and in the workplace to act
should a release of substances occur.

Hazardous substances can have a significant effect on public confidence in
government as incidents often cause serious harm to people via long-term
health impacts, contamination of soil or drinking water, and even death.
Because of the dangers associated with many hazardous substances and the
level of control that humans have over hazardous substance incidents
compared to natural hazards, public confidence could be damaged severely
in the event of an incident.

Responders First responders must be vigilant when hazardous substances are suspected
to be involved. The proper protective apparel must be worn and protocols
must be followed to ensure that contaminated individuals and objects go
through appropriate decontamination procedures prior to being moved
away from the incident, regardless of the situation. Contamination of other
responders or citizens must be avoided. The appropriate personnel, such as
Hazardous Materials teams, must be notified to ensure that the proper
measures are taken to prevent further harm.

Continuity of During a hazardous substance incident, normal operations are likely to be
Operations (including | maintained with only moderate stress on daily operations. In the event of a
Continued Delivery of | larger scale hazardous substance spill, there could be some loss of continuity

Services) of operations as a result of strain on personnel and equipment, but typically
this will not be the case.

Property, Facilities Hazardous Materials Facilities

and Infrastructure A hazardous substance event is most likely to take place where the

substance is created or stored. Hazardous materials facilities have their own
highly-trained personnel for handling and cleaning up the particular
substances stored onsite. The facility’s plans are highly specific to the
substances stored there, thus providing for effective responses to incidents
that involve these substances. Some facilities contain hazardous substances
that can spread or leak quickly, or are held in extremely dangerous
concentrations. There can still be significant effects on workers and others in
close proximity despite having good planning in place. These facilities are
inventoried in the state through Tier Il reporting and there have been some
major incidents in the state historically.

Utilities

Natural gas distribution lines can be problematic with some hazardous
substances if contact is made with the natural gas supply. Most of the
natural gas infrastructure is located underground, making exposure highly
unlikely. However, natural gas itself can be the hazardous substance involved
in the incident. One example of how this may occur is if a utility, work crew,
or citizen strikes a gas line causing a leak. Degradation of the line may also be
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the cause of a release. A gas leak would cause an immediate threat and
explosions and fires would be significant concerns for the immediate vicinity.
Transportation Systems

Hazardous substances can have an impact on interstate transportation if a
release occurs on or in the vicinity of the roadway which may be the case if a
truck or other vehicle carrying hazardous materials is involved in a traffic
accident. Significant traffic disruptions may occur, slowing commerce or
forcing alternative routing and further congestion of other areas. Similarly,
rail lines are one of the more prominent places that hazardous substances
are transported. A hazardous substance event on the rail system can impact
rail traffic and the overall system. Cleanup efforts wherever the event
occurred could be costly and go on for extended periods, shutting down that
part of the rail system for that time.

Critical Facilities

Hospitals utilize and store some hazardous substances on site. Biological
materials and radioactive wastes are the primary concerns in a hospital
setting. Plans are in place to manage these concerns in both routine and
emergency situations. An external hazardous substance event that occurs
near the hospital or directly impacts a hospital could create service
disruptions such as patient care. A large event may also create a high
demand on hospital services and cause an overload on resources. Similarly,
some emergency services facilities such as emergency shelters may be
opened if homes have been exposed to hazardous substances and
evacuations occur.

Other Structures

Commercial, industrial, and residential buildings all may have hazardous
substances contained within them that are not reported through the Tier Il
reporting system but which could still present a smaller scale hazard. Proper
containers and labeling can prevent inappropriate use, but accidents can still
cause workers to be exposed. Cleaning products, fertilizers, and pesticides
are common examples of supplies that are considered hazardous substances
and which could cause a smaller incident.

Environment

The environmental impact is highly dependent on the location and the
severity of the event. Some of the substances involved in these incidents can
be cleaned up or do not have lasting impacts on the areas affected. Others
may cause crops and other vegetation to be destroyed, sometimes beyond
the ability to grow back and animal populations may become displaced or
killed. Some areas may be deemed uninhabitable or not fit for development.
Water sources may also be impacted by hazardous substance releases or
spills, which can affect fish, animal, and plant populations as well as humans
that come in contact with contaminated water. The threat to water sources
is perhaps the greatest potential threat of a hazardous substance spill on the
environment. Water can rapidly transport the substance great distances and
expand the scope of the incident. This can make it difficult to respond to the
incident and cause serious health impacts.

Economic Condition
of the Jurisdiction

The economic impact of a hazardous substance related incident can be
significant locally. Affected commerce is the greatest concern, as spills and
releases can force businesses such as shopping centers, markets, and
financial centers to be shut down for indeterminate periods of time.
Contaminated water can be especially problematic as it can cause extensive
shutdowns and put many people in danger. The overall costs depend on the
substance(s) involved, how much is released, the processes and time used to
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manage the spill or release, who or what is contaminated, whether a fire
takes place, etc. Cleanup can be a less significant cost and is typically handled
by the party responsible for the spill or release.

Public Confidence in
the Jurisdiction’s
Governance

A hazardous materials incident may affect public confidence if the
environmental or health impacts are enduring.

Infectious diseases are caused by pathogenic microorganisms, such as bacteria, viruses, parasites or
fungi; the diseases can be spread, directly or indirectly, from one person to another. Zoonotic diseases
are infectious diseases of animals that can cause disease when transmitted to humans. The ongoing
COVID-19 pandemic is an example of an infectious disease outbreak.

Table 3.47 below provides summary information about which Western UNC campuses are potentially
impacted by infectious disease. Table 3.48 provides the PRI summary information for infectious disease
for each Western UNC campus.

TABLE 3.47: CAMPUSES AT RISK TO THE INFECTIOUS DISEASE

HAZARD
AsU NCAT UNCA UNCC UNCG | UNCSA | Wwcu Wssu
[ ] ® [ ] ® ® [ ] ® ®

TABLE 3.48: PRI SUMMARY FOR THE INFECTIOUS DISEASE
HAZARD BY CAMPUS

PRI
Campus | Probability Impact Spatial Extent Warning Time Duration Score
Infecti
n. ectious ASU Unlikely Minor Small More than 24 More than 16
Disease hours 1 week
Less than 6 Less than 1
NCAT Possible Critical Negligible ess than €ss than 24
hours week
UNCA Unlikely Minor Small Morethan 24 | Morethan |, o
hours 1 week
UNCC Unlikely Minor Small Morethan 24 | Morethan |, o
hours 1 week
. - More than
UNCG Possible Critical Moderate 6 to 12 hours 3.1
1 week
UNCSA |  Unlikely Minor Small More than 24 | More than |yl
hours one week
WCU Unlikely Minor Small More than 24 | More than |yl
hours 1 week
WSSU Unlikely Minor Small Morethan 24 | Morethan |, o
hours one week
Climate Change
According to the U.S. Global Change Research Program, the influences of climate change on
public health is significant and varied. The influences range from the clear threats of temperature
extremes and severe storms to less obvious connections related to insects. Climate and weather can also
affect water and food quality in particular areas, with implications for public health.
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Higher temperatures and wetter conditions tend to increase mosquito and tick activity, leading to an
increased risk of zoonotic diseases. Mosquitos are known to carry diseases such as West Nile virus
(WNV), La Crosse/California encephalitis, Jamestown Canyon virus, St. Louis encephalitis, and Eastern
equine encephalitis. The two major concerns associated with warmer and wetter conditions are that the
mosquito species already found in Missouri and the diseases that they carry will become more prevalent,
and that new species carrying unfamiliar diseases will start to appear for the first time.

Warmer winters with fewer hard freezes in areas that already see WNV-carrying mosquitos are likely to
observe both a higher incidence of WNV and a longer WNV season, ultimately leading to an increase in
human cases. Non-native mosquito species may move into Missouri if the climate becomes more
suitable for them, bringing with them diseases such as Jamestown Canyon virus, Chikungunya, and
Dengue Fever.

Ticks are also well-known disease vectors in North Carolina, carrying pathogens such as Lyme disease,
anaplasmosis, Ehrlichiosis, Powassan virus, and Babesiosis. Warmer, wetter weather can lead to an
increase in algal blooms and declining beach health. An increase in flood events may also be associated
with an increased incidence of mold problems in homes and businesses, as well as contamination of
wells and surface waters due to sewer overflows and private septic system failures.

If these predictions come true, communities must contend with the human health impacts related to the
increased prevalence of infectious diseases, heat waves, and changes in air and water quality. Public
health officials will need to focus on spreading information and enacting pest and disease reduction.
Flood prone communities will need to focus on continuously improving flood controls and mitigation
strategies, including restricting building and chemical storage in floodplains, upgrading well and septic
requirements, and providing water testing kits to residents.

TABLE 3.49: INFECTIOUS DISEASE HAZARD CONSEQUENCE

ANALYSIS
Category Consequences
Public The general public can be exposed to infectious diseases through

different means based on the particular threat and its potential
transmission routes. Vaccinations, when available, are the best means of
preventing transmission and infection. Public health information
messages will be disseminated via the media in order to provide
preventative measures to limit or avoid exposure. According to the
North Carolina Public Health Department, in terms of vaccine-
preventable diseases, in 2016 there was a slightly higher occurrence rate
of Hepatitis A and Mumps in 2016 compared to the five-year average
from 2011-2015.14 There were also increased rates of non-vaccine-
preventable diseases like Zika which have become more prominent
across the United States in recent years.

Public confidence in government organizations may be impacted by
public health outbreaks. The level of confidence the public possesses is
based upon societal expectations, media influence, and past experience
following other outbreaks. An effective response to the outbreak can
help to guide public confidence toward a favorable level. Collaboration
with media outlets can also assist in keeping the public informed and
helping to protect them from exposure.

Responders During a disease outbreak, responders can expect an increase in
workload and should practice a higher level of precaution toward
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exposure than they would normally. Plans exist for first response and
health care to address the needs of such situations. Communication
between these agencies regarding plans and procedures maximizes the
efficiency and effectiveness of these combined efforts. Responders are
much more likely on the whole to be impacted by an infectious disease
since they will be working directly with those affected to help treat the
disease (especially EMS personnel). This will make them more
susceptible to becoming infected and, as such, it is critical that they wear
the appropriate personal protective equipment to minimize their risk
and ensure they can continue providing the care and assistance that is
needed to help the public.

Continuity of Operations
(including Continued
Delivery of Services)

Continuity of operations may be impacted if those in governmental or
other key roles are impacted by the disease or public health threat and
cannot perform their normal duties. Although plans are in place to
ensure continuity of operations, a large-scale event or one that has
significant impacts on operational-level staff could negatively affect
continuity of operations. Since many diseases are spread through some
form of contact with others who have already been infected, a disease
event could rapidly disable many of those who are working together to
carry out normal operations. Due to their close proximity to one another
and need to communicate and coordinate on a daily basis, it is incredibly
important to try to reduce the spread of the disease among key
personnel once an outbreak has been identified.

Property, Facilities and
Infrastructure

An infectious disease would likely have little direct impact on the built
environment itself as the disease would not affect the structural stability
of any buildings or infrastructure. However, an infectious disease would
have a major impact on the functioning of many structures that would
be operating at a high capacity during an infectious disease event,
especially medical care facilities.

Hospitals and Medical Care Facilities

The primary impacts for hospitals/medical facilities during disease
outbreaks are an increase in patients and the spread of disease within
hospitals. It is highly likely that those affected by the disease will make
their way to a medical care facility and it may be necessary to implement
qguarantines or other measures to reduce the risk of disease spreading.
Hospitals and other medical care facilities should have plans in place to
deal with such a scenario and also reduce risk of spreading the disease to
medical care providers whose workload may be increased as individuals
infected with disease may require treatment.

Environment

The environmental impact is dependent on the particular biological
substance or disease being transmittable to animal or plant life or if it
can be distributed through the water supply. If the infectious disease in
question can be transmitted to other species, there could be an
extremely negative impact on species populations. Since animal life does
not have the same capacity has humanity to understand the spread of
disease and reduce transmission rates, the disease may spread more
quickly through animal populations and cause larger-scale loss of life.

Economic Condition of the

One of the more significant economic impacts that could be seen in

Jurisdiction North Carolina involves absenteeism at local businesses which could
have a significant impact as the absence of several employees at a small
business could force temporary shutdowns or reduced hours of
availability. There would also likely be an impact on the local
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government budget as officials try to respond to the disease and assist
those impacted.

City centers and downtown areas tend to be where large masses of
people congregate and thus may be where the likelihood of disease
spread is more prominent. Many people may realize this and avoid these
key economic hubs which would result in reduced revenue and a
negative impact on the economy overall. Additionally, large events in
communities across the state may have to be cancelled if the outbreak is
large enough or has the potential to be spread easily and quickly. This
would also reduce revenue for many local economies.

Public Confidence in the Ability to respond and recover may be questioned and challenged if
Jurisdiction’s Governance | planning, response, and recovery not timely and effective.

Technological Hazards

Terrorism is defined by FEMA as, “the use of force or violence against persons or property in violation of
the criminal laws of the United States for purposes of intimidation, coercion, or ransom.” Terrorist acts
may include assassinations, kidnappings, hijackings, bomb scares and bombings, cyber-attacks
(computer- based), and the use of chemical, biological, nuclear and radiological weapons.

Historically the main categories of weapons of mass destruction (WMDs) used in terror attacks are
Chemical, Biological, Radiological, Nuclear, and Explosive (collectively referred to as CBRNE). As we rank
these categories, considering immediate danger posed, impact, probability, technical feasibility,
frequency, and historical success, they are typically ranked in the following way.

Explosive

Explosive attacks lead all others due to their immediate danger to life and health, immediate and
measurable impact, high probability, low cost/easy degree of technical feasibility, and a long history of
successful attacks.

Chemical
Chemical attacks can pose immediate danger to life and health depending upon the materials used.
Chemicals are easy to access, low cost, and easy to deploy. Chemical terrorism can have high and persistent

Terrorism impacts to people and places. These types of attacks are probable and have enjoyed historical success.
Radiological
Radiological attacks can pose significant threats to life and health depending upon the specific materials
used. Radiological materials while restricted and regulated are accessible to people with some knowledge
in this discipline. While radiological incidents have occurred, they occur less frequently than explosive and
chemical attacks.
Biological
Biological attacks can pose significant threats to life and health. They are typically deployed as diseases
and bio-toxins. They require some degree of technical expertise in order to be deployed successfully. While
biological incidents have occurred, they occur less frequently than explosive and chemical attacks.
Nuclear
While yielding a very high impact, the Nuclear attack is extremely rare due to the fact that it is cost
prohibitive and very technically difficult to achieve. This type of attack, however, could be state sponsored
which makes it viable.
OTHER
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Terrorism Hazard Assessment must also account for modern trends and changes. An additional “OTHER”
category should be considered that includes small arms attacks, vehicle ramming attacks, edged weapon
attacks, and incendiary attacks. There is an ongoing concern on college campuses about active shooter
events. Information from the National Center on Safe and Supportive Learning Environments, a recent
study found between the 2001-2002 and 2015-2016 school years, 437 people were shot in 190 college
campus shooting incidents®.

Table 3.50 below provides summary information about which Western UNC campuses are potentially
impacted by terrorism. Table 3.51 provides the PRI summary information for terrorism for each Western

UNC campus.
TABLE 3.50: CAMPUSES AT RISK TO THE TERRORISM HAZARD
ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.51: PRI SUMMARY FOR THE TERRORISM HAZARD BY

CAMPUS
- . . . . PRI
Campus | Probability Impact Spatial Extent Warning Time Duration Score

. . Less than 6 Less than

ASU Unlikely Critical Small hours 24 hours 2.2

NCAT Unlikely Critical Small Less than 6 Lessthan |, 5
hours 24 hours

UNCA | Unlikely Critical Small Less than 6 Lessthan |, 5
hours 24 hours
. . Less than 6 Less than

UNCC Unlikely Critical Small hours 24 hours 2.2

UNCG Unlikely Critical Moderate Less than 6 Less than 2.8
hours 24 hours

UNCSA | Unlikely Critical Small Less than 6 Lessthan |, 5
hours 24 hours
. . Less than 6 Less than

WCU Unlikely Critical Small hours 24 hours 2.2

WSSU Unlikely Critical Small LRI Lessthan |, ,
hours 24 hours

Climate Change

Population growth continues to change the face of North Carolina. North Carolina is now ninth in the
most populated state in the Nation. Population growth necessarily raises the odds of incidents involving
terror within the state.

Terrorism is also driven by trends, technology, and information exchange. Terrorist propaganda and
literature continues to play a role in educating terrorists in attack trends, tactics, technology, and
procedures.

4 https://safesupportivelearning.ed.gov/news/college-campus-shooting-statistics-you-should-know
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TABLE 3.52: TERRORISM HAZARD CONSEQUENCE ANALYSIS

Category

Consequences

Public

In addition to the clear impacts that terrorism can have on human life
and safety, there are a number impacts on the public that will be more
widespread if major events take place. As seen after the attacks on
September 1, 2001 in New York City and Washington, D.C., there can be
significant impacts far away from the site of the incident. Fear and worry
about additional attacks or for loved ones in areas affected are just a
couple examples of impacts that could occur. Other impacts include
discrimination or changed interactions between people of differing
nationalities depending on the nature and intent of the attack(s) and
who perpetrated the attack(s).

During and after a terrorism event, the public will be expecting services
to be provided despite the uncertainty of any existing hazards or further
impacts. The partnership and involvement of the media is crucial not just
for providing public guidance, but also for keeping the public informed of
the efforts underway or of any obstacles or concerns hindering response
efforts. Although public confidence will almost certainly be shaken,
agencies and organizations in the government working together in an
efficient and effective way will provide for the best chance of positive
public perception of the government.

Responders

The danger to human life in a terrorist event is dependent on the form of
attack utilized as well as its location, severity, and scope (see Section 3).
In any terror incident, responders must conduct a scene size-up to
determine hazards to themselves and others. Decisions must be made
about how to handle victims and those in close proximity that may have
been victimized or exposed. If hazardous materials are present, it could
change the strategy as well. Fear and panic will be significant in the case
of a terrorist act, whether it occurs in North Carolina or elsewhere in the
nation. As front-line government officials, responders will be at a
significant risk during an attack and may even be the object of the attack
in some cases.

Depending on the location, the scope, and the nature of the event(s),
response efforts could last hours, days, or potentially longer.
Collaboration at all levels can provide for the most stable, effective, and
efficient effort in returning to normal activities and operations.
Identification of further threats and open communication lines can
prevent further harm or detriment to response operations.

Continuity of Operations
(including Continued
Delivery of Services)

A terrorist event would likely have a high impact on continuity of
operations, especially due to the disorder that would result and the
unpredictability of this kind of event. Emergency personnel may be
directly affected or targeted, which would cause definitive harm to
maintaining continuity of operations

Property, Facilities and
Infrastructure

Major Events/Centers

Often terrorist events are targeted at major events or at large event
centers in an attempt to create widespread loss on a large number of
people. Therefore, large arenas, convention centers, and event spaces
may be at higher risk of a terrorist attack than most other buildings.
Similarly, prominent or symbolic structures may also be at an elevated
risk for targeting.
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Critical Facilities

At hospitals, the primary concern with a terrorism event is the influx of
patients requiring care. Terrorism may pose a specific hazard to a
hospital structure itself, but it is more likely to be impacted when in
close proximity to a target. Many patients could be injured or their
medical condition worsened by the impacts of a terrorism event. In
general, emergency services buildings are not considered high
probability targets for terrorists to strike. In other countries, ambulance
services and 9-1-1 centers have been targets; however, that pattern has
not been seen here in the United States. Alternate locations should be
set up so that emergency operations can continue if an emergency
services facility was affected or targeted by a terrorism event. Shelters
may need to be activated in a terrorism event to house and care for
displaced individuals.

Transportation Systems

Bridges found throughout the interstate system may be targeted by
terrorism. Not only would the actual structural failure affect those on,
under, or near the bridge, but the loss of its functionality would also
significantly hinder travel and commerce. Past experiences with
terrorists using airplanes for terrorist activity suggest a need for planning
and collaboration with all parties of interest at airports including local,
state, and federal agencies. In terms of railway transportation, the most
likely means of disrupting these lines would be the derailing of a train,
primarily by sabotage of the rail or the switching control system. Using
explosives would be more likely because hacking into systems to cause
collisions and other undesired actions to moving rail cars would be more
complex operations. In addition to disrupting rail traffic, a derailing can
impact other means of travel such as a nearby road or airport. The rail
cars involved in an incident could contain hazardous materials, which
would add an element of complexity to the situation.

Utilities

Damage to high voltage lines or power plants structures could disrupt
power distribution for a large area, affecting emergency response and
other facets of government and business. The economic impacts may
also be significant as extended outages can be costly. Natural gas lines
are also a concern as a target for terrorists. Major pipelines run through
the state, but natural gas itself must be exposed to oxygen before it
could cause an explosion. Most natural gas explosions are small and
rarely deadly. The real concern is in shutting off natural gas to end
consumers. Sabotage of a pipeline could disconnect a significant number
of homes and businesses for considerable periods of time.

Other Structures

Single-family dwellings and small businesses or industries are not likely
to be targets for terrorism. However, areas that have high
concentrations of certain targeted populations could be vulnerable to an
attack. These populations may relate to a person or group’s ethnicity,
religion, and socioeconomic status. Dwellings in close

Environment

Impacts on the environment depend on the type of attack utilized by
terrorists. A biological, chemical, or other hazardous material can have
impacts on human, animal, and plant populations alike. The impacts can
vary depending on the particular hazard(s) at play, but there will
certainly be at least some negative impacts from a terrorist attack
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including potentially the release of smoke, chemicals, or debris into the
environment.

Economic Condition of the | The economic impact of a terrorist attack can vary from minimal to
Jurisdiction severe. If the incident occurs in North Carolina, it could hinder the state’s
economy but may not have an impact at the national level. Tourism and
some commerce could decline significantly if people, events, or
businesses are hesitant to come to the area following an incident. An
incident in a major city or a financial hub could affect the entire country.
For example, the events of September 11, 2001 had an immediate
impact on local, state, and national economies. This event and other
large-scale attacks like it can drastically alter the economy in both the
short- and long-term.

Major Events/Centers

Terrorism would mostly likely occur in city centers during large public
gatherings or during business hours to cause the most harm and
promote the most fear. Political gatherings would be high priority targets
as well. Arenas can be targeted by terrorism, particularly during events
that may have some form of political, cultural, or historical value, or
simply any event with a large number of people in attendance. These
could all have a negative impact economically on the state.

Public Confidence in the Loss of public confidence is likely should an attack be carried out;
Jurisdiction’s Governance | additional loss of confidence and trust may result if response and recovery
are not swift and effective

A nuclear and radiation accident is defined by the International Atomic Energy Agency as "an event that
has led to significant consequences to people, the environment or the facility. Often, this type of incident
results from damage to the reactor core of a nuclear power plant which can release radioactivity into the
environment. The degree of exposure from nuclear accidents has varied from nuclear accidents has
varied from serious to catastrophic. While radiological emergencies generally are a rare occurrence,
many incidents are extremely well known due to their large-scale impact and serious effects on people
and the environment.

The International Atomic Energy Association has developed a scale called the International Nuclear and
Radiological Event Scale (INES) which provides a quantitative means of assessing the extent of a nuclear
event. This scale, like the MMI used for earthquakes, is logarithmic which means that each increasing

Radiological level on the scale represents an event 10 times more severe than the previous level (Figure 3.13).
Emergency -
Fixed nuclear
Facility
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FIGURE 3.13: INTERNATIONAL NUCLEAR EVENT SCALE
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The Nuclear Regulatory Commission defines two emergency planning zones around nuclear plants. Areas
located within 10 miles of the station are considered to be within the zone of highest risk to a nuclear
incident and this radius is the designated evacuation radius recommended by the Nuclear Regulatory
Commission. Within the 10-mile zone, the primary concern is exposure to and inhalation of radioactive
contamination. The most concerning effects in the secondary 50-mile zone are related to ingestion of
food and liquids that may have been contaminated. All areas of the counties that are not located within
the 10-mile radius are located within this 50-mile radius that is still considered to be at risk from a
nuclear incident.

Table 3.53 below provides summary information about which Western UNC campuses are potentially
impacted by radiological emergencies. Table 3.54 provides the PRI summary information for radiological
emergencies for each Western UNC campus.

TABLE 3.53: CAMPUSES AT RISK TO RADIOLOGICAL

EMERGENCIES
ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU
[ ] [ ] [ ] [ ]
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TABLE 3.54: PRI SUMMARY FOR THE RADIOLOGICAL
EMERGENCIES HAZARD BY CAMPUS

ili i A . PRI
Campus | Probability Impact Spatial Extent | WarningTime | Duration | .
Less than 1
NCAT Unlikely Critical Small 6 to 12 hours ess than 1.9
week
UNCC Unlikely Critical Small 6 to 12 hours ez it L 1.9
week
UNCG Unlikely Minor Moderate 6 to 12 hours Le=oEhangt 21
week
WCU | Unlikely Critical Small 6 to 12 hours Lesjv ZZT(” 1119

Climate Change

Although North Carolina has not recently experienced nuclear catastrophes, severe weather is one of the
causes of potential harm to nuclear facilities. The possibility of extreme weather due to changing climatic
conditions is increasing, so it is critically important to continue to monitor radiological facilities in the
state.

North Carolina’s population growth is also a concern for nuclear emergencies; as the population
increases, more people become subject to radiological effects. In the event of a disaster, millions of
people could be harmed or killed. This growth is especially apparent in the areas surrounding the Harris
Nuclear Plant, which is partially due to technological advances and increasing employment at Research
Triangle Park. As more people move to or commute to the area, they are also more susceptible to a
hazardous event occurrence.

The NRC and local governments study and develop evacuation time estimates (ETEs), which are part of
the planning basis for each nuclear power plant. They are required to be performed to estimate the time
needed to evacuate the public in the event of a disaster, and they are updated based on population
growth near nuclear facilities. In North Carolina, the most recent ETE update took place in 2017 because
of population booms. The number of Wake County residents in a 10-mile zone of a nuclear facility rose
from 84,654 in 2008 to 118,967 in 2017. As the state’s population continues to grow, it will be important
to advance mitigation strategies as well.

TABLE 3.55: RADIOLOGICAL HAZARDS CONSEQUENCE ANALYSIS

Category Consequences

Public Although many areas of the state are well outside of the defined risk
zones for a radiological emergency, there are also a number of areas that
are located within the emergency planning risk zones, including several
of the major metropolitan areas of the state.

Areas located within 10 miles of a nuclear station are considered to be
within the zone of highest risk to a nuclear incident and this radius is the
designated evacuation radius recommended by the Nuclear Regulatory
Commission. Within the 10-mile zone, the primary concern is exposure
to and inhalation of radioactive contamination.

In the 50-mile zone, the public would be most impacted from ingesting
radiological materials through home grown crops, milk produced from
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livestock which have fed on contaminated grasses, and consuming
contaminated surface water. Ingestion of radiological materials may
result in internal contamination if ionizing radiation is released in the
body. This can cause serious health risks, especially if critical organs are
affected. Some organs such as the thyroid take in certain isotopes. It is
extremely difficult to purge the material from the body.

Responders

First responders are vulnerable to the same impacts as the general
public but will also be at greater risk due to their need to function
outdoors and operate in contaminated environments. These responders
will likely need to operate in personal protective equipment to limit their
outdoor exposure. Proper decontamination is likely to be necessary to
reduce the spread of contamination. Since responders will be first on the
scene and directly dealing with the issues of a radiological incident, their
risk will potentially be very high.

Continuity of Operations
(including Continued
Delivery of Services)

In the wake of a nuclear accident, continuity of operations could be
impacted. It is very likely that many key employees could be a part of the
evacuation if their homes are located within the 10-mile evacuation
zone. This could cause many issues with maintaining continuity of
operations and, depending on the severity of the event, there may be
significant disruption to normal operations. Generally, it is likely that
operations would proceed from outside their normal location, as there
are plans at all stations for setting up command posts outside of high risk
areas when incidents occur. This will likely impact continuity of
operations to some degree, though exercises on radiological incidents
are carried out frequently.

Property, Facilities and
Infrastructure

It is unlikely that a radiological incident would cause the kind of damage
that is typical of many other hazards identified in this plan as there
would be minimal destruction of buildings and other infrastructure as a
result of this type of incident. However, many structures and facilities
could potentially be contaminated with radioactivity rendering it
extremely dangerous for humans to be near them or live/work there. In
this sense, a major radiological event may cause significant damage to
the built environment and result in large areas that must be quarantined
or considered off-limits to the public after an incident. Further,
checkpoints and decontamination stations may need to be set up along
routes that leave the evacuation zones, resulting in increased travel
times along major roadways and necessitating traffic re-route

Environment

Environmental impacts as a result of a radiological incident may be very
serious. Contaminants may impact the land and water for many years
and wildlife may experience increased likelihood of cancer and other
health problems. In general, habitats and ecosystems will suffer long-
term from a radiological incident as the organisms within these areas will
face similar impacts to those that humans experience, but since they are
unable to evacuate or permanently migrate to new locations, they will
be exposed for longer periods and be impacted to a greater degree.

Economic Condition of the
Jurisdiction

Economies within the risk zones are likely to see decreased spending as
evacuation takes place. Travel and tourism across the state may be
limited for an extended period of time due to travelers associating the
entire state with the incident. Interstate commerce may be impacted as
decontamination stations may need to be established and some drivers
may elect to attempt to circumnavigate the state altogether extending
travel times and increasing the time to market for products on a regional
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and statewide level. Employers in the surrounding areas may see
increased absenteeism and requests for leaves of absence to deal with
the aftermath of the event and some employees may self-evacuate,
resulting in a loss of productivity.

Public Confidence in the The public will be extremely concerned about their health and safety
Jurisdiction’s Governance | during and after a nuclear incident. Confidence will be dependent upon
the availability of information and perceived quality of response by
government and non-government service providers, but it is likely that
confidence in the state’s governance will be a significant concern

Cyberattacks are deliberate attacks on information technology systems in an attempt to gain illegal
access to a computer, or purposely cause damage. As the world becomes more technologically advanced
and dependent upon computer systems, the threat of cyberattacks is becoming increasingly prevalent.
Also known as computer network attacks, cyberattacks are difficult to recognize and typically use
malicious code to alter computer data or steal information.

Mitigating and preparing for cyberattacks is challenging because of how diverse and complex attacks can
be. The FBI is the lead agency for investigating cyberattacks, overseas adversaries, and terrorists. In
North Carolina, the Department of Information Technology is the lead agency that maintains
Cybersecurity and Risk Management resources.

Cyberattacks can happen in both the public and private sector. They may be carried out by a specific
individual, or by groups from afar. Many attacks attempt to steal money or to disturb normal operations.
According to the 2017 Verizon Report of Data Breaching, 93% of all data breaches had a financial or
espionage motive, and espionage cases are rising.

There are many types of cyberattacks incident patterns, which include:

Cyber
- Web App attacks: Incidents in which web applications were attacked, which can include
exploiting code-level vulnerabilities in the application
- Point of Sale Intrusions: Remote attacks against environments where card-present retail
transactions are conducted
- Miscellaneous Errors: Incidents in which unintentional actions directly compromise an attribute
of a security asset
- Physical Threat and Loss: Incidents where an information asset went missing
- Crimeware: Instances involving malware that do not fit into more specific pattern
- Payment Card Skimmers: Incidents involving skimming devices physically implanted on an asset
that reads magnetic stripe data from payment cards
- Cyber-espionage: Unauthorized network or system access linked to state-affiliated actors
- Denial-of-Service: Any attack intended to compromise the availability of networks and systems
that are designed to overwhelm systems, resulting in performance degradation or interruption
of services
Figure 3.14 below displays nationwide cyberattack incident patterns from the 2018 Verizon Data Breach
Investigations Report.
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FIGURE 3.14: PERCENTAGE AND COUNTS OF INCIDENTS PER PATTERN
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Figure 4. Top 20 threat action varieties (incidents) (n=30,362)

Source: 2018 Verizon Data Breach Investigation Report

In North Carolina, the Department of Information Technology specializes in cybersecurity and risk
management. Within the department, the NC Information Sharing and Analysis Center gathers
information on cyber threats within the State raise cybersecurity. Each university in the UNC Western
Campuses region has staff that addresses cyber threats on a daily basis.

Table 3.56 displays the North Carolina Cybercrimes and Victim Counts in 2018.
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TABLE 3.56: NORTH CAROLINA CYBERCRIMES AND VICTIM COUNTS IN

2018
m Crime Type by Victim Count
Crime Type Victim Count  Crime Type Victim Count
Advanced Fee 436 Identity Theft 330
BEC/EAC 430  Investment 47
Charity 11 Lottery/Sweepstakes/Inheritance 213
Civil Matter 15 Malware/Scareware/Virus 49
Confidence Fraud/Romance 432 Misrepresentation 148
Corporate Data Breach 39 No Lead Value 246
Credit Card Fraud 306  Non-payment/MNon-Delivery 1,647
Crimes Against Children 28  Other 172
Denial of Service/TDos 28  Owverpayment 406
Employment 391  Personal Data Breach 1,125
Extortion 1,219 Phishing/Vishing/Smishing/Pharming 947
Gambling 4 Ransomware 29
Government Impersonation 255  Re-shipping 31
Hacktivist 2  Real Estate/Rental 286
Harassment/Threats of Viclence 330 Spoofing 430
Health Care Related 9  Tech Support 361
IPR/Copyright and Counterfeit 30 Terrorism 2

Descriptors*

Social Media 902  Virtual Currency 790
Source: FBI Crime Compliant Center, 2018

Table 3.57 below provides summary information about which Western UNC campuses are potentially
impacted by cyber hazards. Table 3.58 provides the PRI summary information for cyber hazards for each
Western UNC campus.

TABLE 3.57: CAMPUSES AT RISK TO THE CYBER HAZARD

ASU NCAT UNCA UNCC UNCG UNCSA WCU WSSU

TABLE 3.58: PRI SUMMARY FOR THE CYBER HAZARD BY

CAMPUS
- . . . . PRI
Campus | Probability Impact Spatial Extent Warning Time Duration Score
. . Less than 6 Less than
ASU Unlikely Minor Small hours 24 hours 13
. . Less than 6 Less than
NCAT Unlikely Minor Small hours 24 hours 13
. . Less than 6 Less than
UNCA Unlikely Minor Small hours 24 hours 1.3
. . Less than 6 Less than
UNCC Unlikely Minor Small hours 24 hours 1.3
UNCG Possible Critical Moderate LRI (ST 3.2
hours week
UNCSA | Unlikely Minor Small Less than 6 Lessthan | 4
hours 24 hours
. . Less than 6 Less than
WCuU Unlikely Minor Small hours 24 hours 13
WSSU Unlikely Minor Small LEBUED D Lessthan e
hours 24 hours
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Climate Change

Digital data continues to be the predominant format of data and there are no indications that will
change. Therefore, it will be important to closely monitor computer systems as our technological

capabilities expand.

TABLE 3.59: CYBER HAZARD CONSEQUENCE ANALYSIS

Consequence Analysis

Category

Consequences

Public

The aim of a cyber attack is typically to corrupt or exploit protected
information. Depending on the target of the ploy, a significant number of
people can be victims of identity theft, fraud, or other forms of
technology-based crime. Anyone with an account, membership, or other
relationship with an entity that requires storage of information is
vulnerable. An individual/user must rely on the entity of affiliation to
create and maintain safeguards against the intrusion of computerized
systems. However, even the strongest of safeguards can be corrupted or
evaded. Continual monitoring of attempted or successful attempts at
cyber attacks is warranted to lessen the potential impacts.

Public confidence in the response of government organizations may be
impacted by a cyber attack based upon societal expectations and media
influence with respect to cyber attacks. There may be an expectation
that government entities should do a better job of patrolling cyber crime
and hold those responsible accountable. Public confidence may be
impacted by media interpretation and reporting of the event, positive or
negative.

Responders

Cyber attacks may be used to try to intrude into electronic safety
equipment or systems. This may increase call volume, block systems, or
otherwise hinder emergency operations. Although responders are not
likely to be at risk to a cyber attack in a physical sense, they may be
impacted financially or through identity theft, much like members of the
public.

Continuity of Operations
(including Continued
Delivery of Services)

In the event of a cyber attack, continuity of operations could be
impacted if many of the services (such as internet or other IT programs)
that are required to maintain daily operations are shut down by the
attack. This could cause considerable disruption to normal operations in
the state and could make the state potentially vulnerable to other events
that may be occurring simultaneously.

Property, Facilities and
Infrastructure

Cyber attacks may have the effect of disrupting life sustaining equipment
or systems in hospitals or medical facilities by causing technological
disruptions. These attacks may also sabotage information networks and
communications equipment that could disrupt services within medical
facilities. Normal operations in communications equipment such as
telephones, cell phones, and internet could all be severely impacted by a
cyber attack which would impact large numbers of people including
critical facilities operators.

Environment

Because cyber attacks occur in cyberspace and would not truly have any
impacts outside of the physical sphere, there are no expected
environmental impacts from this type of event.

Economic Condition of the
Jurisdiction

Freezing, redirecting, or stealing financial assets can have drastic impacts
on a business. Banking and credit institutions are commonly affected or
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Electromagnetic
Pulse

targeted by fraudulent activities and often store a great deal of
information on businesses, so large-scale intrusions can have significant
impacts on the local economy. Large employers are more likely to be
targeted by cyber attacks than individuals or small businesses. Larger
businesses generally have greater assets to exploit and store more
personal information on private individuals or employees.

Public Confidence in the
Jurisdiction’s Governance

Cyber attacks certainly have the ability to negatively impact public
confidence in the government.

The United States Department of Energy defines electromagnetic pulses (EMPs) as “intense pulses of
electromagnetic energy resulting from solar-caused effects or man-made nuclear and pulse power
devices.” EMPs can be naturally occurring or human-caused hazards.

Table 3.60 below provides summary information about which Western UNC campuses are potentially
impacted by electromagnetic pulses. Table 3.61 provides the PRI summary information for
electromagnetic pulses for each Western UNC campus.

TABLE 3.60: CAMPUSES AT RISK TO ELECTROMAGNETIC PULSE

ASU

NCAT

UNCA

UNCC UNCG

UNCSA

WCU

WSSU

TABLE 3.61: PRI SUMMARY FOR THE ELECTROMAGNETIC PULSE

HAZARD
o . . . . PRI
Campus | Probability | Impact Spatial Extent | Warning Time | Duration i

el Unlikely Minor Large 12 to 24 hours Ll 6 1.9
hours

NCAT Unlikely Minor Large 12 to 24 hours Ll 6 1.9
hours

UNCA Unlikely Minor Large 12 to 24 hours Less than 6 1.9
hours

UNCC Unlikely Minor Large 12 to 24 hours Less than 6 1.9
hours

UNCG Unlikely Minor Large 12 to 24 hours Less than 6 1.9
hours

UNCSA Unlikely Minor Large 12 to 24 hours Les;;:fsn © 1.9

wcu Unlikely Minor Large 12 to 24 hours Ll 6 1.9
hours

WSsU Unlikely Minor Large 12 to 24 hours Les;(::?sn © 1.9

Climate Change
One of the most problematic threats of EMPs is the little common understanding of consequences

between local, State, and Federal authorities. However, as technology increases globally, more can be
learned about the effects of an EMP occurrence.
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TABLE 3.62: ELECTROMAGNETIC PULSE CONSEQUENCE

ANALYSIS

Category

Consequences

Public

The entire State of North Carolina’s population is vulnerable to the
impacts of an EMP/geomagnetic storm, regardless of the measured
magnitude, although most low-classification events will not have any
noticeable impact on the daily lives of people. If a large event were to
occur and cause widespread power outages or communications systems
disruptions, there may be a panic and people may temporarily be unable
to undertake normal activities such as cooking or using mobile devices.
Consumer electronics may also be damaged, including HVAC systems,
newer model appliances, radios, and televisions.

EMP/geomagnetic storms have some likelihood of affecting public
confidence due to their highly visible impacts and the fact that most
members of the public are unaware of the hazard and may be confused
about the cause of loss of power/communications systems.

Responders

Responders could be critically affected by an EMP/geomagnetic storm
event as response personnel rely heavily on communications equipment
to carry out their normal operations. If a large event were to occur that
knocked out communications equipment for several hours or possibly
more than a day, this would significantly hinder responders’ abilities to
perform their duties. Additionally, other electronic equipment or devices
used by responders may be damaged by an EMP/geomagnetic storm
further impacting their ability to respond to emergencies following an
event.

Continuity of Operations
(including Continued
Delivery of Services)

Continuity of operations would potentially be impacted in many ways by
a major EMP/geomagnetic storm. As mentioned above, if
communications equipment is disrupted, it would be challenging for
government officials to coordinate with one another and respond to
citizen needs such as emergency medical care. It is also possible that
some satellites will be damaged, affecting satellite-based
communications. Additionally, if power is lost, there would be a
disruption to normal operations, though there are generally plans in
place to maintain continuity of operations in this case as several
operations centers have backup power systems.

Property, Facilities and
Infrastructure

Critical Infrastructure

The primary impact on the built environment from an EMP/geomagnetic
storm would be on communications and power infrastructure. Most of
the built environment (e.g. homes, buildings, roadways) would not be
impacted in any way by this type of event. However, if power or
communications systems are damaged or temporarily shut down, some
aspects of the built environment will be impacted such as traffic lights,
street lights, and cell phone towers. Additionally, electronic equipment
and control systems could also be damaged and water and wastewater
systems, gas stations, and pipelines may be shut down throughout the
state.

Environment

There will likely be relatively minimal impacts on the environment from
an EMP/geomagnetic storm. These types of events do not directly
impact plants or animals and typically do not have any effect on water
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systems or other natural areas. There may be indirect impacts if, for
example, power systems are damaged at facilities that house hazardous
materials, causing releases into the environment. However, the
likelihood of this occurring is relatively low.

Economic Condition of the
Jurisdiction

An EMP/geomagnetic storm can impact any area of the State of North
Carolina at any time and may bring with it an interruption of service for
local businesses as well as governments that lose power or cannot utilize
communications systems. As a result, there will be significant disruption
of the local economy as long as the effects (such as power or
communications loss) of the EMP/geomagnetic storm remain in place.
ATMs, credit card processing, and other electronic financial transactions
may also be disrupted, further impacting the economy.

Public Confidence in the
Jurisdiction’s Governance

If a large event were to occur and cause widespread power outages or
communications systems disruptions, there may be a panic and people
may temporarily be unable to undertake normal activities such as cooking
or using mobile devices.

3.5 Conclusions on Hazard Risk

As described and detailed above, the UNC Western Campuses are at risk to a range of natural and
technological/manmade hazards. Specific risks and vulnerabilities to each of campuses are further
addressed in the campus-specific annexes.
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SECTION 4
MITIGATION STRATEGY

This section of the Plan provides the blueprint for the participating universities in UNC Western
Campuses region to follow in order to become less vulnerable to their identified hazards. It is based
on general consensus of the Multi-Campus Hazard Mitigation Steering Committee and the Campus
Hazard Mitigation Planning Teams and the findings and conclusions of the Capability Assessment
and Risk Assessment. It consists of the following five subsections:

¢ 4.1 Introduction

¢ 4.2 Mitigation Goals

¢ 4.3 Identification and Analysis of Mitigation Techniques

¢ 4.4 Selection of Mitigation Techniques for the UNC Western Campuses
¢ 4.5 Plan Update Requirement

4.1 INTRODUCTION

The intent of the Mitigation Strategy is to provide the universities in the UNC Western Campus
Region with the goals that will serve as guiding principles for future mitigation policy and project
administration, along with an analysis of mitigation techniques available to meet those goals and
reduce the impact of identified hazards. It is designed to be comprehensive, strategic, and functional in
nature:

¢ In being comprehensive, the development of the strategy includes a thorough review of
all hazards and identifies extensive mitigation measures intended to not only reduce the
future impacts of high-risk hazards, but also to help the region achieve compatible
economic, environmental, and social goals.

¢ In being strategic, the development of the strategy ensures that all policies and projects
proposed for implementation are consistent with pre-identified, long-term planning goals.

¢ In being functional, each proposed mitigation action is linked to established priorities and
assigned to specific departments or individuals responsible for their implementation with
target completion deadlines. When necessary, funding sources are identified that can be
used to assist in project implementation.

The first step in designing the Mitigation Strategy includes the identification of mitigation goals.
Mitigation goals represent broad statements that are achieved through the implementation of
more specific mitigation actions. These actions include both hazard mitigation policies (such as the
regulation of land in known hazard areas through a local ordinance) and hazard mitigation projects
that seek to address specifically targeted hazard risks (such as the acquisition and relocation of a
repetitive loss structure).
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The second step involves the identification, consideration, and analysis of available mitigation measures
to help achieve the identified mitigation goals. This is a long-term, continuous process sustained through
the development and maintenance of this Plan. Alternative mitigation measures will continue to be
considered as future mitigation opportunities are identified, as data and technology improve, as
mitigation funding becomes available, and as this Plan is maintained over time.

The third and last step in designing the Mitigation Strategy is the selection and prioritization of specific
mitigation actions for the UNC Western Campus Region (provided separately in the plan Annexes under
the Mitigation Action Plans). Each university has its own Mitigation Action Plan (MAP) that reflects the
needs and concerns of that university. The MAP represents an unambiguous and functional plan for
action and is considered to be the most essential outcome of the mitigation planning process.

The MAP includes a prioritized listing of proposed hazard mitigation actions (policies and projects) for
the UNC Western Campuses to complete. Each action has accompanying information, such as those
departments or individuals assigned responsibility for implementation, potential funding sources, and
an estimated target date for completion. The MAP provides those departments or individuals
responsible for implementing mitigation actions with a clear roadmap that also serves as an important
tool for monitoring success or progress over time. The cohesive collection of actions listed in the MAP
can also serve as an easily understood menu of mitigation policies and projects for those decision
makers who want to quickly review the recommendations and proposed actions of the Hazard
Mitigation Plan.

In preparing each Mitigation Action Plan for the UNC Western Campuses, officials considered the overall
hazard risk and capability of the university to mitigate the effects of hazards as recorded through the
risk and capability assessment process, in addition to meeting the adopted mitigation goals and unique
needs of the university.

4.1.1 Mitigation Action Prioritization

In the previous versions of the campus hazard mitigation plans, not all actions were prioritized. In
addition, there needed to be consistency among the universities regarding how they prioritized their
actions. Therefore, for the 2021 UNC Western Campuses Hazard Mitigation Plan, the Multi-Campus
Hazard Mitigation Steering Committee and the Campus Hazard Mitigation Planning Teams were tasked
with establishing a priority for each action. Prioritization of the proposed mitigation actions was based
on the following six factors:

¢ Effect on overall risk to life and property
¢ Ease of implementation
¢ Political and university support

@ Ageneral economic cost/benefit review?

1 Only a general economic cost/benefit review was considered by the Campus Hazard Mitigation Planning Teams through the
process of selecting and prioritizing mitigation actions. Mitigation actions with “high” priority were determined to be the most
cost effective, most compatible with the participating universities’ unique needs and having the most significant impacts on loss
reduction. “Medium” and “Low” priority actions were labeled as such because they had a medium and lower qualitative benefit
respectively when evaluated against the six factors used to determine action priority and more limited impacts on loss reduction.
A more detailed cost/benefit analysis will be applied to particular projects prior to the application for or obligation of funding, as
appropriate.
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¢ Funding availability

¢ Continued compliance with the NFIP if applicable

The point of contact for each campus helped coordinate the prioritization process by reviewing each
action and working with the Campus Hazard Mitigation Planning Teams responsible to determine a
priority for each action using the six factors listed above.

Using these criteria, actions were classified as high, moderate, or low priority by the participating
university officials.

4.2 MITIGATION GOALS

44 CFR Part 201.6(c)(3)(i): The mitigation strategy shall include a description of mitigation goals to reduce or
avoid long-term vulnerabilities to the identified hazards.

One of the primary goals of all universities is to promote the public health, safety, and welfare of its
staff, faculty and students. In keeping with this standard, the UNC Western Campuses have developed
goal statements and associated objectives for local hazard mitigation planning in the UNC System.

The intent of goal setting is to guide the review of possible mitigation actions. This Hazard Mitigation
Plan needs to make sure that recommended actions are consistent with what is appropriate for the
campuses. Mitigation goals should reflect campus priorities and should be consistent with other
campus, local, and regional plans.

Goals provide the general guidelines that explain what is to be achieved. They are usually broad-based,
long-term policy type statements that represent global visions. Goals help define the benefits that the
plan is trying to achieve.

Objectives are short term aims which, when combined, form a strategy or course of action to meet a
goal. Objectives provide more specific methods for achieving goals.

When formulating the goals for this update, the existing goals from the previous plan were reviewed,
and it was determined that those goals were no longer relevant for this plan. As such, new goals were
developed, voted upon, and accepted by the Campus Hazard Mitigation Planning Teams. Each goal,
purposefully broad in nature, serves to establish parameters that were used in developing more
mitigation actions. The UNC Western Campuses Hazard Mitigation Goals are presented in Table 4.1.
Consistent implementation of actions over time will ensure that community goals are achieved. It should
be noted that these goals and objectives also align with those found in the UNC Eastern Campuses
Hazard Mitigation Plan.
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