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EXECUTIVE SUMMARY 
 

 
Executive Summary ES-1 
  

 

The Central Shenandoah Hazard Mitigation Plan (CSHMP) identifies natural hazards and man-made threats 
affecting the region and establishes mitigation strategies to reduce their adverse impacts. Developed 
through a collaborative planning process, this multi-jurisdictional plan brought together stakeholders from 
across the region to build greater resilience.  

The Central Shenandoah Planning District Commission (CSPDC) encompasses 21 jurisdictions in Virginia's 
historic Shenandoah Valley, covering 3,439 square miles. The region includes: 

• 5 Counties: Augusta, Bath, Highland, Rockbridge, and Rockingham 

• 5 Cities: Buena Vista, Harrisonburg, Lexington, Staunton, and Waynesboro 

• 11 Incorporated Towns: Bridgewater, Broadway, Craigsville, Dayton, Elkton, Glasgow, Goshen, 
Grottoes, Monterey, Mount Crawford, and Timberville 

• 4 Special Districts: James Madison University, Maury Service Authority, Bath County Service 
Authority, and Augusta Water 

Bounded on the west by the Allegheny Mountains and on the east by the crest of the Blue Ridge Mountains, 
the Region is known for its scenic beauty and predominantly rural character. The region's mountainous 
terrain and karst topography present distinct hazard mitigation challenges that necessitate specialized 
planning and intervention. 

 

PLANNING PROCESS 

Originally adopted in 2005, this represents the plan's fourth comprehensive update, reflecting the region's 
ongoing commitment to proactive hazard mitigation. The plan update spanned nearly two years (summer 
2024 through early spring 2026) and was comprised of three-phases: 

• Threat and Hazard Identification and Risk Assessment (THIRA): Evaluated the region's 
vulnerability to natural and human-caused hazards and analyzed the potential impacts these 
hazards could have on the participating jurisdictions. 
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• Capabilities Assessment:   Assessed the region’s capacity to prepare for and respond to the threats 
and hazards identified in the THIRA to inform the feasibility of mitigation strategies and to identify 
opportunities for enhancing these capabilities. 

• Mitigation Strategy Development: Identified actionable mitigation strategies at both the regional 
and local level that reduce risk to life and property from the hazards assessed in the THIRA.  

This process was heavily informed by an extensive community engagement process that included:  

• Four steering committee meetings engaging representatives from all 25 participating entities and 
regional organizations and partners. 

• Enhanced stakeholder engagement through social media, traditional media, participation in 
regional coordination efforts, and individual consultation meetings with each locality and district. 

• Multiple surveys including risk rating assessments, public input (458 responses), and National 
Flood Insurance Program (NFIP) evaluations. 

 

THREAT AND HAZARD IDENTIFICATION AND RISK ASSESSMENT  

The Threat and Hazard Identification and Risk Assessment (THIRA) is a risk assessment process that helps 
communities determine the most likely and worst-case impacts of hazards to people, infrastructure, the 
environment, and the economy. The purpose of the THIRA is to identify hazards that have affected and/or 
could affect the region; profile hazard events to determine which areas and community assets are most 
vulnerable to damage; and estimate losses. 

The CSPDC followed a five-step process to identify and assess risks: 

1. Hazard Identification: The steering committee voted on the top 15 threats and hazards, which were 
consolidated into 12 final profiles. 

2. Hazard Description: Comprehensive research documented probability, magnitude, and potential 
impacts of each identified threat and hazard. 

3. Critical Facilities Inventory: Communities identified 1,719 critical facilities, categorized into eight 
lifeline categories. 

4. Risk Calculation: Hazards were analyzed using the formula: Risk = Probability × Impact. 

5. Vulnerability Summary: Each hazard was ranked as low, medium, or high risk. 

The assessment incorporated multiple data sources, including historical event records, spatial risk 
mapping, loss estimation, and probability assessment based on recurrence intervals. Through this process, 
the steering committee and participating communities identified and ranked 12 priority hazards based on 
their probability of occurrence and potential impact to the region. The results are shown in following diagram. 
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FINAL THREAT AND HAZARD RISK RANKINGS 

 

 

 
CAPABILITIES ASSESSMENT 

The capabilities assessment evaluated existing plans, policies, programs, and staff capacity across the 
region: 

• Plans and Policies: All 21 localities participate in the National Flood Insurance Program (NFIP) and 
maintain emergency operations plans. Most jurisdictions have comprehensive land use plans, 
capital improvement plans, and wildfire protection plans. However, participation in programs like the 
NFIP Community Rating System remains limited (only the Town of Bridgewater participates). 

• Codes and Regulations: All communities adopt and enforce the Virginia Uniform Statewide Building 
Code and floodplain management ordinances. Many jurisdictions collect stormwater utility fees to 
support infrastructure improvements. 

• Staff Capacity: Cities and counties generally maintain dedicated staff for community development, 
engineering, public works, and emergency management. Towns rely heavily on county resources, 
with staff fulfilling multiple roles.  

• Expansion Potential: While capacity varies significantly by jurisdiction size, all localities face similar 
challenges including limited resources for proactive hazard mitigation. Regional coordination 
through the CSPDC offers potential solutions for standardized materials, coordinated training, and 
shared technical expertise. 
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MITIGATION GOALS AND ACTIONS 

The plan establishes a two-tiered mitigation framework with regional goals supported by local actions: 
 

REGIONAL GOALS 

1 
Economic Resilience and Protection: Bolster the regional economy by reducing hazard 
impacts on economic sectors and critical business infrastructure. 

 

2 
Housing and Neighborhood Protection: Protect residential properties and prioritize vulnerable 
neighborhoods and housing populations. 

 

3 
Environmental Stewardship and Natural Hazard Mitigation: Restore and enhance natural 
systems' hazard mitigation functions while protecting environmental resources. 

 

4 
Resilient Public Infrastructure: Ensure high-quality, resilient infrastructure that maintains 
essential services before, during, and after hazard events. 

 

5 
Public Health and Safety Enhancement: Promote public health and safety by reducing hazard-
related risks and ensuring effective emergency response. 

 

6 
Collaboration and Innovation: Collaborate across jurisdictions and sectors to improve 
resilience through innovative approaches. 

 

LOCAL ACTION ITEMS 

Each participating locality and special district developed customized mitigation action tables prioritizing 
specific projects based on local needs, capacity, timeline, and available funding. All mitigation actions fall 
into four categories: 

• Local Planning and Regulations: Examples include zoning ordinances, development review, 
building codes, and capital improvement programs. 

• Structure and Infrastructure Projects: Examples include acquisitions, elevations, retrofits, 
underground utilities, and floodwalls. 

• Natural Systems Protection: Examples include green infrastructure, stream restoration, land 
conservation, and forest management. 

• Education and Awareness Programs: Examples include public outreach, training, real estate 
disclosure, and emergency preparedness. 

These mitigation steps establish a strategic roadmap guiding each jurisdiction's efforts to build resilience 
against the natural and human-caused hazards that pose the most significant risks to their communities. 
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PLAN IMPLEMENTATION AND MAINTENANCE 

The CSHMP is a dynamic document designed to evolve through ongoing implementation and updates. The 
following components provide a framework for implementing and maintaining the Plan.  

• Adoption: Following FEMA approval, all 25 participants will adopt the plan through official 
resolutions. 

• Local Implementation: Jurisdictions will integrate mitigation strategies into comprehensive plans, 
zoning ordinances, capital improvement programs, emergency operations plans, and disaster 
recovery plans. Implementation capacity varies by jurisdiction size and resources. 

• Regional Implementation: The CSPDC will implement regional strategies, provide technical 
assistance, coordinate multi-jurisdictional projects, monitor funding opportunities, and facilitate 
plan maintenance. 

• Monitoring and Maintenance: The CSHMP Steering Committee will conduct annual reviews 
evaluating action implementation status, identifying obstacles, and tracking progress. A 
comprehensive update will occur every five years, with interim revisions as needed for regulatory 
changes, disasters, or significant vulnerability shifts. 

• Public Participation: The adopted plan will be accessible through websites, libraries, and 
government offices. The CSPDC will facilitate ongoing public input through surveys, open houses, 
workshops, and feedback mechanisms. 

 

CONCLUSION 

This update represents a collaborative commitment to building regional resilience. By proactively identifying 
risks and implementing mitigation strategies, the region aims to protect lives, property, infrastructure, and 
economic assets while preserving the natural beauty, agricultural heritage, and historic character that define 
the Central Shenandoah Valley. Through coordinated regional action and local implementation, the plan 
establishes a roadmap for creating safer, stronger communities prepared to face future challenges and 
maintain eligibility for critical federal mitigation assistance. 
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INTRODUCTION 

The Central Shenandoah Hazard Mitigation Plan (CSHMP) serves as a comprehensive framework for 
identifying natural hazards and man-made threats that affect the region and establishing evidence-based 
mitigation strategies to reduce their adverse impacts on residents, property, infrastructure, and economic 
assets. This multi-jurisdictional plan is the result of a collaborative planning process that brought 
stakeholders across the Central Shenandoah region together to build greater regional resilience. 

The CSHMP encompasses twenty-one localities within the Central Shenandoah Planning District 
Commission’s (CSPDC) regional footprint. This includes five counties (Augusta, Bath, Highland, Rockbridge, 
and Rockingham), five cities (Buena Vista, Harrisonburg, Lexington, Staunton, and Waynesboro), and eleven 
incorporated towns (Bridgewater, Broadway, Craigsville, Dayton, Elkton, Glasgow, Goshen, Grottoes, 
Monterey, Mt. Crawford, and Timberville). Additionally, four special districts (James Madison University, 
Maury Service Authority, Bath County Service Authority, and Augusta Water) participate as full planning 
partners. 

Hazard mitigation is defined as any sustained action to reduce or eliminate long-term risk to life and property 
from a hazardous incident. The hazard mitigation plan formalizes community policies, actions, and 
implementation tools into a cohesive strategy for disaster preparation and protection. By proactively 
minimizing risks before an incident impacts the region, the CSHMP reduces the need for post-disaster 
recovery and reconstruction, ultimately creating safer, stronger communities throughout the Central 
Shenandoah region. 

To accomplish its mission, the CSHMP brings stakeholders together to: 

• Identify the natural hazards and man-made threats that impact the region, 

• Assess each locality's unique vulnerabilities to each hazard, 

• Evaluate where critical infrastructure is located and which facilities are more at risk, 

• Assess the capacity of local governments to reduce vulnerability, and 

• Outline coordinated and individual mitigation efforts with short- and long-term goals and actions. 

Through this comprehensive approach, the CSHMP establishes a roadmap for building long-term resilience 
while fostering collaboration among all participating jurisdictions and stakeholders. The plan also increases 
public awareness about local hazards and risks, fostering a culture of preparedness and prevention 
throughout the Central Shenandoah region. 
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REGULATORY FRAMEWORK AND COMPLIANCE 

The CSHMP is fully compliant with federal hazard mitigation planning requirements, specifically: 

• Disaster Mitigation Act of 2000 (DMA2K): Enacted October 10, 2000, and reinforces the critical 
importance of proactive mitigation planning. It serves as the foundation for FEMA's mitigation 
planning requirements for state, local, and tribal governments seeking mitigation grant assistance. 

• FEMA Section 322 Local Hazard Mitigation Planning Regulations: Federal guidelines that 
establish the procedural and substantive requirements for local hazard mitigation plans. 

• Title 44 Code of Federal Regulations (CFR) §201.6: The definitive federal regulatory framework that 
outlines policies and procedures for local mitigation planning under the Robert T. Stafford Disaster 
Relief and Emergency Assistance Act, serving as FEMA's official guidance for both original and 
updated mitigation plans. 

• Local Mitigation Planning Policy Guide (effective April 11, 2025): The most current FEMA guidance 
providing detailed requirements and best practices for developing local mitigation plans that serve 
local needs while ensuring compliance with eligibility requirements for mitigation funding. 

Adoption of this plan and approval from FEMA is required for localities to remain eligible to apply for the four 
Hazard Mitigation Assistance (HMA) Programs. Approved plans must be updated and re-approved every five 
years to maintain eligibility for FEMA assistance for planning and mitigation. 

 

PLAN DEVELOPMENT & UPDATE HISTORY  

The CSHMP was originally adopted in 2005 through a collaborative planning process led by the Mitigation 
and Planning Work Group of the Shenandoah Valley Project Impact, with technical and administrative 
support provided by CSPDC staff. The plan has been comprehensively updated three times: 

• 2010-2013: First major update, guided by a steering committee of local government staff, state 
agency representatives, citizens, and other organizations. 

• 2019-2020: Second update, led by a steering committee representing all twenty-one localities and 
twenty-five additional organizations. 

• 2024-2026: Current update, incorporating expanded stakeholder engagement, four special districts, 
and enhanced data sources. 
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PLAN ORGANIZATION  

The CSHMP is developed to meet the requirements of the DMA2K and is organized into six main sections.  
 

CHAPTER 

2 

PLANNING PROCESS 
Outlines the process undertaken to update the CSHMP. This includes information on the 
makeup and role of the steering committee, opportunities for the public to inform the plan’s 
development, and the steps taken to complete and adopt the mitigation plan. 

 

CHAPTER 

3 

REGIONAL SETTING 
Provides information on geography, natural features, employment, housing, development 
trends, and demographics of each jurisdiction in the CSPDC.   

 

CHAPTER 

4 

THREAT & HAZARD IDENTIFICATION AND RISK ASSESSMENT  
Provides detailed risk analyses for 12 threats and hazards that impact the region. The 
analyses include hazard descriptions, maps, vulnerability assessments, and potential 
impacts. It also provides information on critical facilities. 

 

CHAPTER 

5 

CAPABILITIES ASSESSMENT 
Details each community’s administrative, planning, fiscal, legal, and technical capabilities 
needed to undertake hazard mitigation activities. 

 

CHAPTER 

6 

MITIGATION GOALS AND ACTIONS  
Identifies actionable hazard mitigation goals and actions each jurisdiction will endeavor to 
undertake over the next five years. 

 

CHAPTER 

7 

PLAN IMPLEMENTATION AND MAINTENANCE 
Presents the process by which the CSPDC and its member localities will track projects and 
implementation efforts, maintain the plan, and update the CSHMP. 
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PLAN UPDATE 

The Central Shenandoah Hazard Mitigation Plan (CSHMP) undergoes a comprehensive update every five 
years. The first version was completed in 2005, with subsequent updates in 2010-13, 2019-20, and 2024-26. 
Each update cycle incorporates additional stakeholders, enhanced data sources, and emerging best 
practices to strengthen regional mitigation efforts. Appendix C contains detailed documentation of the 
planning process and participation.  

This updated CSHMP differs from the previous plan in the following ways: 

• Expanded Stakeholder Engagement. This update included additional stakeholders from regional 
organizations, higher education, the private sector, and non-profit organizations, either as Steering 
Committee members or through targeted consultation. The plan also incorporated social media 
alongside traditional outreach methods such as television and print news to reach a wider audience. 

• Special Districts. This plan also incorporates 4 special districts: James Madison University, Maury 
Service Authority, Bath County Service Authority, and Augusta Water. Each special district 
participates as full planning partners alongside the region's 21 local jurisdictions. 

• Updated Data. The plan incorporates the latest federal, state, regional, and local datasets to 
strengthen the Threat and Hazard Identification and Risk Assessment (THIRA) and Capabilities 
Assessment. Examples of new data resources include FEMA’s National Risk Index, spatial data on 
National Flood Insurance Program (NFIP) claims, and DCR’s Dam Inventory. 

 

PLANNING PROCESS 

The plan was developed through a three-phase planning process designed to identify regional hazards and 
develop effective mitigation strategies to reduce their impact on the community. 
 

PHASE 1: THREAT AND HAZARD IDENTIFICATION AND RISK ASSESSMENT 

The first phase conducted a Threat and Hazard Identification and Risk Assessment (THIRA) to 
evaluate the region's vulnerability to natural and human-caused hazards. This assessment analyzed 
the potential impacts these hazards could have on the population, critical infrastructure, natural 
environment, and local economies across all participating jurisdictions. 
 
PHASE 2: CAPABILITIES ASSESSMENT  

To understand the region’s ability to mitigate the impacts of the hazards identified in the THIRA, the 
second phases evaluated the capabilities of communities within the Central Shenandoah planning 
district. This assessment examined the extent to which local governments can implement hazard 
mitigation strategies and identified opportunities for enhancing these capabilities. 
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PHASE 3: MITIGATION STRATEGY DEVELOPMENT 

Building upon the findings of the THIRA, the third phase focused on developing mitigation strategies 
at the regional and local levels. This phase identified specific mitigation actions designed to reduce 
or eliminate the long-term risk to life and property from the hazards identified in the first phase. 
 

TIMELINE 

This update spanned nearly two years, from the summer of 2024 through the early spring of 2026. Throughout 
the process, CSPDC staff consulted with VDEM Region 3 and 6 All-Hazards Planners and Launch! Consulting 
for technical assistance. The process began with a steering committee kick-off meeting on July 16, 2024. The 
timeline graphic below illustrates the key milestones and activities completed during the planning cycle.  
 

 
 

COMMUNITY ENGAGEMENT 

The CSHMP planning process was strengthened through community engagement that incorporated diverse 
perspectives from emergency management professionals, local government representatives, and area 
residents. Three complementary engagement approaches ensured comprehensive stakeholder input 
throughout plan development: 
 

STEERING COMMITTEE OVERSIGHT 

A Steering Committee of regional emergency management leaders provided strategic guidance and 
technical expertise throughout the planning process. The Committee met four times to review 
findings, assess vulnerabilities, and shape mitigation strategies. Members also completed a risk 
rating survey that informed the THIRA by evaluating hazards based on potential impact and current 
preparedness levels. 
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LOCAL EMERGENCY MANAGEMENT PARTICIPATION 

Emergency management staff from all 21 participating localities updated the inventory of critical 
facilities within their jurisdictions and collaborated directly with CSPDC staff to develop, review, and 
finalize locality-specific mitigation strategies tailored to each community's needs and priorities. 
 
PUBLIC INPUT AND ENGAGEMENT 

The CSPDC provided multiple opportunities for regional residents to inform both the risk assessment 
and mitigation planning processes. Public participation was facilitated through a community-wide 
input survey that gathered resident perspectives on local hazards and concerns. Additionally, the 
CSPDC leveraged existing regional coordination efforts, hosted public meetings, and participated in 
state-level planning initiatives to raise awareness of hazards affecting the region and to solicit 
broader community input that shaped the final plan. 

 

PLAN PARTICIPATION 

This plan update included 21 localities, 4 special districts, and approximately 30 non-governmental 
organizations from across the region. A comprehensive list of plan participants can be found in Appendix C. 
Each locality and special district represented in the plan had at least two representatives on the CSHMP 
Steering Committee. Participants provided input through multiple channels, including 4 steering committee 
meetings, individual meetings with CSPDC staff, critical facility list updates, a risk rating survey, a public 
input survey, a National Flood Insurance Program (NFIP) survey, and general correspondence via phone or 
email. The following sections briefly describe each activity in the planning process. Table 2.1 summarizes 
participation by activity for each locality and special district.  
 

STEERING COMMITTEE MEETING #1  

On July 16, 2024, CSPDC held the kick-off meeting for the Hazard Mitigation Plan update. Staff 
presented an overview of the planning process and regulatory requirements. Launch! Consulting 
then facilitated a hazard ranking activity where steering committee members voted for the top 15 
threats and hazards from 31 options and shared comments on local events related to each hazard. 

 

RISK RATING SURVEY 

Following the kick-off meeting, CSPDC and Launch! Consulting distributed a risk rating survey to 
steering committee members. The survey asked respondents to rate the 15 selected hazards based 
on impact and mitigation criteria. Approximately 30 members completed the survey, informing 
hazard-specific profiles in the Threat and Hazard Identification and Risk Assessment (THIRA). 

 

PUBLIC INPUT SURVEY 

On September 15, 2024, the CSPDC opened a 16-question public input survey, promoted through 
television news, print media, social media, local government websites, and flyers. The survey closed 
on December 15, 2024, with 458 responses. A full summary is available in Appendix D.  
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STEERING COMMITTEE MEETING #2 

On October 23, 2024, the CSPDC held the second steering committee meeting. Staff shared 
preliminary findings from the public input survey; Launch! Consulting presented an initial hazard 
ranking based on developed profiles; and CSPDC staff outlined the critical facilities to be included in 
the plan's risk assessment. 

 

CRITICAL FACILITY INVENTORY 

Following the second meeting, the CSPDC asked attendees to review and update critical facility 
spreadsheets for each locality. By January 2025, nearly all participating localities and special 
districts had returned updated lists for inclusion in the THIRA. 

 

STEERING COMMITTEE MEETING #3 

On March 10, 2025, the CSPDC held the third steering committee meeting. Staff provided updates 
on the plan and THIRA revisions. FEMA and VDEM representatives then conducted a Hazard 
Mitigation Grant Program (HMGP) workshop and provided technical assistance to attendees. 
 

INDIVIDUAL MEETINGS 

Between April and August 2025, the CSPDC met individually with participating localities and special 
districts to review existing strategies, clarify project statuses, and develop new mitigation actions. In 
September and October 2025, CSPDC staff emailed revised action language to attendees for review. 

 

STEERING COMMITTEE MEETING #4  

On August 8, 2025, the CSPDC held the final steering committee meeting. Staff presented THIRA 
revisions, the overall ranking of the 12 hazards included in the plan, and common themes from 
individual meetings. Staff then facilitated an activity for attendees to review and provide feedback on 
regional mitigation goals and strategies. 

 

  NATIONAL FLOOD INSURANCE PROGRAM (NFIP) SURVEYS 

Between August and October 2025, the CSPDC sent NFIP surveys to floodplain managers in the 
region's 10 cities and counties. These surveys, updated every 5 years with the plan, identify existing 
floodplain management activities and capacity constraints. All 10 localities completed surveys, 
which can be found in Appendix G. 
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Table 2.1. Summary of Plan Participation 

Locality/District 
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Augusta County ✓ ✓ ✓ ✓ 5/9/2025 ✓ ✓ ✓ ✓ ✓ 

Bath County ✓ - - ✓ 4/14/2025 - ✓ - ✓ ✓ 

Highland County ✓ ✓ ✓ ✓ 4/14/2025 ✓ ✓ ✓ - ✓ 

Rockbridge County ✓ ✓ ✓ ✓ 6/5/2025 ✓ ✓ ✓ ✓ ✓ 

Rockingham County - ✓ ✓ ✓ 6/12/2025 ✓ ✓ ✓ ✓ ✓ 

City of Buena Vista ✓ - ✓ - 6/11/2025 ✓ - ✓ ✓ ✓ 

City of Harrisonburg ✓ ✓ ✓ ✓ 5/28/2025 ✓ - ✓ ✓ ✓ 

City of Lexington - ✓ - - 5/23/2025 ✓ - ✓ ✓ ✓ 

City of Staunton ✓ ✓ ✓ ✓ 6/11/2025 ✓ ✓ ✓ ✓ ✓ 

City of Waynesboro ✓ - ✓ ✓ 6/6/2025 ✓ - ✓ ✓ ✓ 

Town of Bridgewater ✓ ✓ ✓ ✓ 5/2/2025 ✓ ✓ ✓ N/A - 

Town of Broadway ✓ - - - 7/28/2025 - - ✓ N/A ✓ 

Town of Craigsville ✓ ✓ ✓ - 7/16/2025 ✓ - - N/A - 

Town of Dayton ✓ ✓ - ✓ 5/6/2025 ✓ ✓ ✓ N/A ✓ 

Town of Elkton ✓ ✓ ✓ - 6/5/2025 ✓ - ✓ N/A ✓ 

Town of Glasgow ✓ ✓ ✓ ✓ - ✓ - ✓ N/A ✓ 

Town of Goshen ✓ ✓ ✓ ✓ 6/12/2025 ✓ - - N/A - 

Town of Grottoes ✓ ✓ - - 5/21/2025 ✓ - ✓ N/A - 

Town of Monterey ✓ - - - 7/22/2025 - ✓ ✓ N/A - 

Town of Mount Crawford ✓ - ✓ ✓ 5/13/2025 ✓ ✓ ✓ N/A ✓ 

Town of Timberville ✓ ✓ ✓ - 5/12/2025 ✓ - ✓ N/A - 

James Madison University ✓ ✓ ✓ ✓ 5/27/2025 - - N/A N/A ✓ 

Maury Service Authority ✓ ✓ ✓ ✓ - ✓ ✓ N/A N/A ✓ 

Augusta Water ✓ ✓ ✓ ✓ 5/9/2025 ✓ N/A N/A N/A ✓ 

Bath Co. Service Authority N/A N/A N/A N/A 8/19/2025 N/A N/A N/A N/A ✓ 
 

ADDITIONAL ENGAGEMENT 

Throughout the planning process, CSPDC staff actively participated in regional coordination efforts, public 
meetings, and state planning initiatives to raise awareness of hazards affecting the region and integrate 
hazard mitigation strategies into complementary planning efforts. These activities ensured alignment 
between the CSHMP and other emergency management, environmental, and community planning 
documents while fostering collaboration across jurisdictions and sectors. 
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Table 2.2. Additional Engagement 

August 28, 2024 Staff presented an overview of hazard mitigation planning at the Greater 
Augusta Regional Chamber of Commerce meeting. 

January 29, 2025 Staff participated in a virtual feedback session for the Commonwealth of 
Virginia HMP update, providing regional input. 

February 26, 2025 Staff attended an all-day Hazard Mitigation Working Group meeting for the 
Commonwealth of Virginia HMP update, aligning regional and state actions. 

May 8, 2025 Staff attended the Harrisonburg-Rockingham LEPC meeting. 

May 29, 2025 Staff attended the Staunton-Augusta-Waynesboro LEPC meeting. 

June 5, 2025 Staff attended the Rockbridge Area LEPC meeting. 

June 10, 2025 Staff attended the Highland County LEPC meeting. 

June 16, 2025 Staff attended a public open house for the City of Waynesboro’s comprehensive 
plan update, providing input on environmental considerations. 

June 25, 2025 Staff attended a public open house for the City of Staunton’s comprehensive 
plan update, providing feedback on draft goals and objectives. 

July 10, 2025 Staff attended the Staunton-Augusta-Waynesboro LEPC meeting. 

July 14, 2025 Staff completed a survey for the City of Staunton’s Flood Resiliency Plan. 

July 18, 2025 Staff participated in an Environmental Stakeholder Workgroup meeting for the 
City of Waynesboro’s comprehensive plan update. 

July 22, 2025 Staff participated in a virtual feedback session for the Virginia Flood Protection 
Master Plan, providing regional input. 

August 27, 2025 Staff created a hazard history display for the Safety Day event hosted by 
Western State Hospital (Staunton). 

October 19, 2025 Staff participated in an Environmental Stakeholder Workgroup meeting for the 
City of Waynesboro’s comprehensive plan update. 

October 24, 2025 Staff kicked off the CSPDC’s regional Flood and Stormwater Resilience Plan, 
which is intended as a companion document to the CSHMP. 

October 28, 2025 
Staff hosted an Urban Karst and Stormwater Management workshop at the 
Waynesboro City Council Chambers, with approximately 35 professionals from 
across the region in attendance. 
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REGIONAL SETTING 
Understanding the region's physical, social, economic, and cultural characteristics is essential for effective 
hazard mitigation planning. These attributes directly influence hazard vulnerability and the capacity to 
prepare for, respond to, and recover from disasters.  This chapter is organized into six sections: Planning 
Area, Population Characteristics, Housing Characteristics, Economic Characteristics, Environmental 
Characteristics, and Historic & Cultural Resources. Together, these sections provide the context necessary 
for understanding hazard vulnerability and developing effective mitigation strategies across the region. 
 

PLANNING AREA & SPECIAL DISTRICTS 

The Central Shenandoah Planning District encompasses 21 jurisdictions in Virginia's Shenandoah Valley, 
positioned along Interstate 81 and Interstate 64 corridors (see Map 3.1). Covering 3,439 square miles, the 
CSPDC represents the state’s largest geographic planning district. The region includes five counties 
(Augusta, Bath, Highland, Rockbridge, and Rockingham), five independent cities (Buena Vista, Harrisonburg, 
Lexington, Staunton, and Waynesboro), and eleven incorporated towns (Bridgewater, Broadway, Craigsville, 
Dayton, Elkton, Goshen, Glasgow, Grottoes, Monterey, Mount Crawford, and Timberville). 

Special districts are governmental entities that provide specific services across jurisdictional boundaries. 
Their inclusion in this plan is important because they own and operate critical infrastructure and serve 
populations spanning multiple localities. Four special districts participated in this plan: 

• James Madison University (JMU) in Harrisonburg serves over 22,000 students and employs 
approximately 4,000 faculty and staff. The university's dense campus population and residence halls 
present unique emergency management considerations requiring coordination with city and regional 
response during disasters. 

• Maury Service Authority (MSA) provides water and wastewater services to approximately 8,000 
customers across roughly 50 square miles in Rockbridge County and Lexington. Protection of the 
Authority's treatment facilities, distribution systems, and wastewater infrastructure is vital to 
maintaining community resilience. 

• Bath County Service Authority (BCSA) provides water and wastewater services to communities 
within Bath County, including Warm Springs and surrounding areas. Given the county's rural 
character and dispersed population, the Authority's infrastructure serves as critical lifeline systems 
for residents and the region's tourism economy. 

• Augusta Water provides water and wastewater services to more than 16,000 water customers and 
10,000 wastewater customers in various communities across Augusta County, with the largest 
concentration being in the South River and Verona service areas. Augusta Water manages ten (10) 
separate public water systems and nine (9) wastewater treatment facilities along with their 
associated distribution and collection facilities. Protection of Augusta Water’s infrastructure is vital 
to resilience in Augusta County and supports the protection of public health and the environment. 



 
Chapter 3 | Regional Setting 3-3 
 

 

  

Map 3.1. Planning Area 



 
Chapter 3 | Regional Setting 3-4 
 

POPULATION CHARACTERISTICS 

In 2023, the region had an estimated population of 310,528 (Weldon Cooper Center, 2023). As shown in Map 
3.2, most residents live in the valley between the Blue Ridge and Allegheny Mountains, with cities having the 
highest population densities. Population distribution varies significantly across the region; Table 3.1 details 
total population, change, and density for each locality. 

Between 2013 and 2023, the region’s population grew by 5.8%. Much of the growth was captured in census 
tracts surrounding the region’s cities as shown in Map 3.3. During the same time, some of the region’s most 
rural areas, namely Bath County, the western parts of Rockingham and Augusta counties, and the southern 
part of Rockbridge County, appeared to decline in population. Looking forward, demographic projections 
suggest continued but slower growth across much of the region. 
 

POPULATION PROJECTION 

The Weldon Cooper Center provides population projections for 2030, 2040, and 2050 for counties and cities. 
According to the Center’s 2022 population projection dataset, the region’s population is estimated to grow 
by 2.0% by the end of the decade. Chart 3.1 shows the anticipated percent change in population per city and 
county in the region by 2030 and 2040 (projections were not available for incorporated towns). 

 

Chart 3.1. Estimated Percent Change in Population by 2030 and 2040 

 
Data Source(s): Weldon Cooper Center for Public Service, 2022 
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Data Source(s): U.S. Census, American Community Survey, 5-Year Estimates Table S0101, 2023 

 

Map 3.2. Population Density, 2023 
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Data Source(s): U.S. Census, American Community Survey, 5-Year Estimates Table S0101, 2013 & 2023 

 

Map 3.3. Population Change by Census Tract, 2013-2023 
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Table 3.1. Population Change, 2013-2023 

 2013 
Population 

2023 
Population 

Population 
Change (%) 

Total Land 
Area 

People per 
Square Mile  

H
ar

ris
on

bu
rg

-R
oc

ki
ng

ha
m

 

City of Harrisonburg 51,918 55,990 7.8% 17.34 mi2 ~ 3,229 

Rockingham County 58,539 63,138 7.9% 840.60 mi2 ~ 75 

Town of Bridgewater1 5,815 6,765 16.3% 2.52 mi2 ~ 2,685 

Town of Broadway 3,748 4,317 15.2% 2.40 mi2 ~ 1,799 

Town of Dayton 1,556 1,740 11.8% 1.03 mi2 ~ 1,689 

Town of Elkton 2,756 3,036 10.2% 3.42 mi2 ~ 888 

Town of Grottoes 2,696 2,996 11.1% 2.07 mi2 ~ 1447 

Town of Mt. Crawford 437 454 3.9% 0.51 mi2 ~ 890 

Town of Timberville 2,548 3,062 20.2% 1.35 mi2 ~ 2,268 

St
au

nt
on

-A
ug

us
ta

-
W

ay
ne

sb
or

o 

City of Staunton 24,514 25,669 4.7% 19.98 mi2 ~ 1,285 

City of Waynesboro 21,321 22,651 6.2% 15.11 mi2 ~ 1,499 

Augusta County 73,491 77,003 4.8% 968.68 mi2 ~ 79 

Town of Craigsville 921 910 -1.2% 2.07 mi2 ~ 440 

Le
xi

ng
to

n-
Ro

ck
br

id
ge

-
Bu

en
a 

Vi
st

a 

City of Buena Vista 6,706 6,523 -2.7% 6.52 mi2 ~ 1,000 

City of Lexington 7,207 7,331 1.7% 2.53 mi2 ~ 2,898 

Rockbridge County 20,946 21,091 0.7% 596.65 mi2 ~ 35 

Town of Glasgow 1,107 1,037 -6.3% 1.53 mi2 ~ 678 

Town of Goshen 370 334 -9.7% 1.77 mi2 ~ 189 

Ba
th

-H
ig

hl
an

d Bath County 4,783 4,230 -11.6% 534.62 mi2 ~ 8 

Highland County 2,126 2,079 -2.2% 415.58 mi2 ~ 5 

Town of Monterey 137 172 25.5% 0.27 mi2 ~ 637 

CSPDC Total 293,642 310,528 5.8% 3,436.55 mi2 -- 

Data Source(s): Weldon Cooper Center for Public Service, Demographics Research Group.  
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Population trends directly affect disaster preparedness and response. Growing areas like Rockingham 
County and Harrisonburg will likely need expanded emergency services, evacuation routes, and shelters. 
Rural areas, like Bath County, that appear to be declining in population face the likelihood of fewer 
emergency responders, volunteers, and reduced tax revenue for mitigation projects. Communities losing 
population may also have aging infrastructure requiring upgrades to remain safe from hazardous events. 
Understanding these shifts helps allocate resources and identify where regional cooperation is essential. 

MEDIAN AGE 

The region's median age is approximately 41 years, slightly above the state median of 39 years (Weldon 
Cooper Center, 2023). Bath County (53 years), Highland County (51 years), and Rockbridge County (46 years) 
have notably older populations, while Harrisonburg (26 years) is youngest due to James Madison University's 
student population. Aging populations in particular may require special considerations including accessible 
evacuation assistance, emergency shelters designed for mobility limitations, and backup power for medical 
equipment during outages. 

Data Source(s): U.S. Census, American Community Survey, 5-Year Estimates Table S0101, 2023 

SOCIALLY VULNERABLE AREAS 

The Pandemic and All-Hazards Preparedness Act of 2006 prompted the Centers for Disease Control (CDC) 
and Agency for Toxic Substances and Disease Registry (ATSDR) to develop the Social Vulnerability Index 
(SVI). SVI is a place-based index, database, and mapping application designed to identify and quantify 
communities experiencing social vulnerability and that may need extra support during disasters.   

Social vulnerability refers to demographic and socioeconomic factors such as poverty, limited transportation 
access, and crowded housing that make it harder for communities to prepare for, respond to, and recover 
from hazards. The SVI uses 16 variables from the American Community Survey to measure vulnerability. Map 
3.4. shows the overall SVI scores by census tract; areas with scores of 0.5 or higher face particular challenges 
(meaning they are more vulnerable than at least 50% of census tracts nationwide). Several census tracts in 
Harrisonburg, Staunton, and Waynesboro show SVI scores above 0.5, indicating populations that may 
require targeted outreach for emergency preparedness programs, priority evacuation assistance, and 
additional recovery resources following disasters. 
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Chart 3.2. Estimated Median Age by City/County, 2023
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Data Source(s): CDC/ATSDR Social Vulnerability Index, 2022 Database, Virginia. 

 

Map 3.4. Social Vulnerability Index by Census Tract, 2022 
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HOUSING CHARACTERISTICS 

In 2025, the CSPDC completed a Regional Housing Study that provides comprehensive data on the region's 
housing stock and needs. The region contains approximately 140,000 housing units, with an overall 
homeownership rate of 67%, slightly higher than the state average. However, housing affordability remains a 
significant challenge, with many households experiencing cost burden (paying more than 30% of income on 
housing). The region's housing market affects disaster resilience in several ways: renters typically have less 
access to insurance and recovery resources than homeowners, older housing stock may be less resilient to 
hazards, and housing affordability pressures can force families into higher-risk areas or less resilient 
structures. 
 
HOUSING VULNERABILITY FACTORS 

The CSPDC Regional Housing Study found that approximately 5,000 households are at risk of homelessness 
in the region and approximately 265 people are experiencing homelessness. Furthermore, according to U.S. 
Department of Housing and Urban Development (HUD) point-in-time counts, the region has about 33 
chronically unhoused individuals. 

Notably, the region has a relatively tight housing market, meaning that homeownership is generally less 
affordable and attainable. Affordable housing options are often most at-risk to hazards. For example, renters 
are not always afforded the same insurance opportunities or disaster recovery resources. Additionally, 
people living in manufactured or mobile homes have a greater likelihood of losing their structure during a 
disaster if it is not properly anchored. Table 3.2 details the estimated number of manufactured homes in the 
region by City or County (data was not available on the Town scale). 

 

 

Table 3.2. Estimated Number of Manufactured Homes by City/County, 2023 

Augusta County 2,946 City of Buena Vista 133 

Bath County 392 City of Harrisonburg 218 

Highland County 295 City of Lexington 0 

Rockbridge County 1,183 City of Staunton 49 

Rockingham County 3,120 City of Waynesboro 60 

Data Source(s): U.S. Census, American Community Survey, 5-Year Estimates, Tables B25024 & B25032, 2023 
 
Manufactured homes represent nearly 8,000 housing units across the region, with Rockingham County 
having the highest estimated amount at over 3,100 units, followed by Augusta County with nearly 3,000 units. 
These homes provide affordable housing options for many families but are more vulnerable to high winds, 
tornadoes, and flooding if not properly anchored to permanent foundations. Residents of manufactured 
homes may face unique challenges in obtaining homeowners insurance and accessing disaster assistance 
programs, as some federal and state programs have historically had different eligibility requirements for 
manufactured housing.  
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ECONOMIC CHARACTERISTICS 

The Central Shenandoah region's economy is diverse, with major employment sectors including education, 
healthcare, manufacturing, agriculture, and tourism. It is home to two of the top five agriculture-producing 
counties in Virginia, with more than $1.5 billion annually in commodities sold (U.S. Department of Agriculture 
[USDA], 2022) and employment rates in agricultural and forestry above the national average. Manufacturing 
constitutes the largest private-sector employment, with strong concentrations in food and beverage 
processing, plastics, automotive, HVAC, and life sciences. Information technology and professional services 
represent a growing sector, with the Shenandoah Valley designated as one of three targeted locations in 
Virginia's Rural and Small Metro Tech Centers Initiative, leveraging regional workforce development programs 
to attract technology and cybersecurity firms (Shenandoah Valley Partnership, n.d.). 

As of 2023, the regional unemployment rate averaged 4.6%, close to the state average of 4.3%, though rates 
vary by locality from a high in Highland County to a low in the City of Lexington (U.S. Census, Table DP03, 
2023). In the same year, the regional median household income was approximately $67,000, ranging from 
around $56,000 in Waynesboro to around $89,000 in Lexington (see Table 3.3). These economic conditions 
can influence disaster preparedness and recovery capacity, as income levels affect available resources for 
disaster preparation, insurance coverage, and post-disaster rebuilding, while economic diversity and 
strength are factors that contribute to community resilience and recovery timelines. 

 

Table 3.3. Estimated Median Household Income by City/County, 2023 

Augusta County $79,972 City of Buena Vista $54,458 

Bath County $61,709 City of Harrisonburg $59,752 

Highland County $62,946 City of Lexington $89,598 

Rockbridge County $63,975 City of Staunton $62,586 

Rockingham County $78,468 City of Waynesboro $56,364 

Data Source(s): U.S. Census, American Community Survey, 5-Year Estimates, Table S1901, 2023 

 

ECONOMICALLY DISADVANTAGED RURAL COMMUNITIES 

Beyond regional economic indicators, FEMA has identified specific rural communities within the planning 
area that may qualify for enhanced grant assistance. Economically Disadvantaged Rural Communities 
(EDRCs) are defined as communities of 3,000 or fewer individuals that are economically disadvantaged, with 
residents having an average per capita annual income not exceeding 80% of the national per capita income 
(FEMA, 2023). FEMA Region 3, which covers Delaware, Maryland, Pennsylvania, Virginia, West Virginia, and 
the District of Columbia, created a map to identify potential EDRCs. The map uses 2021 American 
Community Survey (ACS) 5-year estimates for income and population. This information is purely for planning 
purposes and is intended to serve as a starting point for considering projects that could leverage a lower 
match in the Building Resilient Infrastructure and Communities (BRIC) grant program. Map 3.5 shows the 
potential EDRCs in the region. 
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Data Source(s): FEMA Region 3 Economically Disadvantaged Rural Communities, 2021 American Community Survey  

 

Map 3.5. FEMA Region 3 Economically Disadvantaged Rural Communities 
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ENVIRONMENTAL CHARACTERISTICS 

While socioeconomic factors influence community resilience, the region's physical environment directly 
determines exposure to specific natural hazards. Understanding the region's diverse geology and 
environmental features is essential for identifying areas of heightened risk and developing targeted 
mitigation strategies. The following sections detail the region’s geology, land cover, and hydrology. 
 
GEOLOGIC FORMATIONS 

The region's karst topography significantly affects how the region responds to natural hazards. Limestone 
and dolomite, which make up over 40% of the region's bedrock, are soluble rocks that create underground 
caverns and sinkholes—unique features for tourism at places like Grand Caverns and Natural Bridge, but 
potentially hazardous for buildings, roads, and utilities. Shale, the most common rock type in the region 
(comprising nearly 29% of the geology), tends to hold water and can contribute to landslides on steep slopes 
when saturated. Meanwhile, sandstone and quartzite formations often create the region's ridgelines and 
affect how water drains across the landscape. Table 3.4 and Map 3.6 further detail the primary rock types in 
the region, according to the Virginia Department of Mines, Minerals, and Energy (DMME).  
 

Table 3.4. Primary Rock Types 

 Type  Total Land Area % of Region’s Land Area 

 Arenite 190.70 mi2 5.55% 

 Basalt 0.21 mi2 0.01% 

 Black Shale 221.63 mi2 6.45% 

 Dolostone (Dolomite) 694.33 mi2 20.20% 

 Gneiss 1.51 mi2 0.04% 

Granite 8.23 mi2 0.24% 

Granitic Gneiss 6.66 mi2 0.19% 

Granodiorite 0.05 mi2 0.00% 

Granulite 22.20 mi2 0.65% 

 Limestone 780.48 mi2 22.71% 

 Meta-Basalt 36.24 mi2 1.05% 

Peridotite 0.04 mi2 0.00% 

 Quartzite 195.94 mi2 5.70% 

 Sandstone 286.62 mi2 8.34% 

 Shale 987.05 mi2 28.72% 

Data Source(s): Virginia Energy, Geology and Mineral Resources, Mapping Center, 2024. 
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Data Source(s): Virginia Energy, Geology and Mineral Resources, Mapping Center, 2024. 

 

Map 3.6. Primary Rock Types 
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LAND COVER 

The region encompasses approximately 2.2 million acres, with land cover patterns that directly influence 
hazard exposure and emergency response capabilities. As shown in Map 3.7, the landscape is dominated by 
forest and agriculture, with urban development concentrated in valley cities. Over 1 million acres are publicly 
held within Shenandoah National Park and the George Washington and Jefferson National Forests, requiring 
coordination with federal agencies during emergencies. 

• Forest Land: Forested areas, predominantly mixed hardwoods including oaks, hickories, and 
maples, cover approximately 68% of the region. These forests absorb rainfall to mitigate flooding, 
stabilize slopes to prevent erosion and landslides, and maintain water quality in streams and rivers. 
However, during extended dry periods, particularly in late summer and fall, the forests become 
vulnerable to wildfire. The region's forestry industry, outdoor recreation economy, and watershed 
health depend on forest protection. 

• Agricultural Land: Agricultural lands occupy the fertile valley floors, contributing significantly to the 
regional economy while facing distinct vulnerabilities. These low-lying areas are susceptible to 
riverine and flash flooding, especially along major waterways such as the North and South Forks of 
the Shenandoah River. Prolonged drought conditions can severely impact crop yields and livestock 
operations.  

• Urban and Developed Areas: Cities such as Harrisonburg, Staunton, and Waynesboro contain the 
region's highest population densities and most critical infrastructure. Notably, Impervious surfaces 
in developed areas such as roads, parking lots, and buildings can increase stormwater runoff and 
can exacerbate flooding in downstream areas.  

 
LAND COVER CHANGE 

Understanding development patterns is essential for assessing changing hazard exposure over time. Map 
3.8 shows land cover change between 2014 and 2021 using data from the Chesapeake Bay Land Cover/Land 
Use (LULC) database, a high-resolution dataset that tracks landscape changes across the Chesapeake Bay 
watershed, including the Central Shenandoah region. 

The analysis reveals a dispersed development pattern throughout the valley, with notable concentrations of 
new development occurring south of Harrisonburg, in the southeast portion of Staunton, northwest of 
Waynesboro, and along the I-81 and I-64 corridors. These development trends indicate areas where hazard 
exposure may be increasing, particularly for flooding along major transportation routes and in previously 
undeveloped floodplain areas. As development continues, maintaining natural drainage patterns and 
implementing sound stormwater management practices become increasingly important for reducing flood 
risk and protecting water quality. 
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Data Source(s): USGS National Land Cover Database, 2023 

Map 3.7. Land Cover 
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Data Source(s): Chesapeake Bay Land Use/Land Cover Database, 2024 Edition, 2025 

 

Map 3.8. Land Cover Change, 2014-2021 
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HYDROLOGY 

The region's rivers and streams shape flood risk, provide drinking water, and serve as natural boundaries for 
emergency management. Surface water in the region drains into the Potomac River basin and the James 
River basin. Major tributaries include the Bullpasture, Calfpasture, Cowpasture, Jackson, Middle, North, and 
South Rivers, along with the North and South Forks of the Shenandoah River (see Map 3.9).  

Understanding this drainage network is critical for flood prediction and emergency response. Communities 
along these waterways must coordinate flood warnings, as heavy rainfall upstream can rapidly affect 
downstream areas. The region's position at the headwaters also means that local land use decisions, such 
as development patterns and stormwater management, have cascading effects throughout the watershed. 

The North and South Forks of the Shenandoah River drain much of the region's rainfall. During heavy 
precipitation, these waterways can rise rapidly, affecting low-lying areas, bridges, and communities along 
their banks. Smaller tributaries, including the Maury River (formed by the confluence of the Cowpasture and 
Calfpasture Rivers), can flash flood with little warning, particularly in narrow valley areas. 

Additionally, many of these major waterways are used as public water supply sources. There are several 
reservoir impoundments that have uses such as public water supply, flood control measures, or outdoor 
recreation opportunities. Lake Moomaw in Bath County, with a surface area of 2,530 acres, is the second 
largest multi-purpose reservoir in western Virginia, created by the U.S. Army Corps of Engineers' Gathright 
Dam on the Jackson River in the 1980s. 

 
HISTORIC & CULTURAL RESOURCES 

The Central Shenandoah Region has a rich history that spans nearly three centuries. Augusta County was 
founded in 1738, Rockbridge in 1777, Rockingham in 1778, Bath in 1790, and Highland in 1847. Together, 
these counties contain a large collection of historic and cultural sites attracting visitors and residents alike.  

Across the region, there are 13 National Historic Landmarks and more than 270 properties listed on the 
National Register of Historic Places. These sites reflect the region’s important role in American history—from 
the birthplace of President Woodrow Wilson in Staunton, to the historic campuses of Washington and Lee 
University and the Virginia Military Institute in Lexington. Natural landmarks such as Natural Bridge and 
Grand Caverns are also key cultural and economic assets that draw visitors from around the world. 

Similarly, the region’s parks, forests, and scenic byways reflect its historical landscape. The Skyline Drive 
Historic District, a scenic highway along the Blue Ridge Mountains, crosses eight counties, including Augusta 
and Rockingham (Virginia Department of Historic Resources, 2024). The Blue Ridge Parkway, which begins 
in Augusta and continues through Rockbridge and eventually into North Carolina, was designated as 
National Historic Landmark, the highest federal recognition for historical significance (Seaton, 2024). The 
loss of historical and cultural resources would be significant, not only for the irreplaceable historical 
materials but also for the region's tourism economy, sense of place, and collective memory. Protecting these 
irreplaceable resources requires specialized mitigation strategies and coordination with historic 
preservation professionals during pre-disaster planning and post-disaster recovery. 
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Data Source(s): VGIN, Virginia National Hydrography Dataset (NHD), 2022.  
 

 

Map 3.9. Hydrology 
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Historic and cultural resources are an essential part of the region’s identity, but they also face unique risks. 
Many historic buildings were constructed with materials and methods that do not meet modern building 
codes. Older wood frames, unreinforced masonry, and original foundations make them more vulnerable to 
hazards such as earthquakes, flooding, and fires. In addition, few have modern fire suppression or protective 
systems, making disaster response and recovery more difficult. Table 3.5 accounts for the number of 
National Historic Landmarks and properties listed on the National Register of Historic Places in the region. 

 

Table 3.5. Historic Resources 

Locality 
# Historic 

Places 
# Historic 

Landmarks 
National Historic 

Landmark (NHL) Designations 

Augusta  
County 

60 3 
• Grand Caverns (1973) 
• Skyline Drive (2008) 
• Blue Ridge Parkway (2024) 

City of  
Staunton 

36 1 • Woodrow Wilson’s Birthplace (1964) 

City of 
Waynesboro 

11 0  

Bath County 25 1 • The Homestead (1991) 

Highland  
County 

8 1 • Butler Cave-Breathing Cave (1973) 

Rockbridge 
County 

52 3 
• Cyrus McCormick Farm and Workshop (1964) 
• Rich Hole (1974) 
• Natural Bridge (1998) 

City of  
Buena Vista  

5 0  

City of  
Lexington  

18 4 

• Lee Chapel, Washington & Lee University (1960)  
• Barracks Virginia Military Institute (1965) 
• W&L University Historic District (1971) 
• Virginia Military Institute Historic District (1971) 

Rockingham 
County 

44 1 • Skyline Drive (2008) 

City of 
Harrisonburg  

14 0  

Data Source(s): National Register of Historic Places (2024) and National Register of Historic Landmarks (2024).  
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THREAT & HAZARD IDENTIFICATION AND RISK ASSESSMENT 
 
Title 44 Code of Federal Regulations (CFR) § 201.6 requires local jurisdictions to have an HMP with data 
derived from a risk assessment. The 2020 Central Shenandoah Hazard Mitigation Plan includes a Hazard 
Identification and Risk Assessment (HIRA) that measures the region’s vulnerability to 12 specific hazards. 
For this update, the CSPDC broadened the scope of the risk assessment to include a profile on man-made, 
non-natural threats. Thus, this chapter of the plan will be referred to as the Threat and Hazard Identification 
and Risk Assessment (THIRA).  

Analyzing hazard data through a risk assessment allows communities to better determine and understand 
most likely and worst-case impacts of those hazards to the people, infrastructure, environment, and 
economy. The THIRA thereby supports informed decision-making on mitigation priorities to lessen the 
impacts and to acquire disaster related grants in the aftermath of a disaster.  

In sum, the purpose of the THIRA is to: 

• Identify hazards that have affected and/or could affect the region, 
• profile hazard events and determine what areas and community assets are the most vulnerable to 

damage from these hazards, 
• and estimate losses and prioritze the potential risks. 

 

THREAT AND HAZARD PROFILES 

 

 

 

Flooding Tropical Storm / 
Hurricane High Winds Wildfire

Drought Sinkholes
Extreme 

Temperatures
Severe Winter 

Weather

Infectious Disease
Outbreak

Hazardous Materials
Release

Critical Infrastructure
Failure

Active Assailant
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METHODS 
 
The CSPDC followed a standardized five-step process to identify relevant threats and hazards and to assess 
the risks posed to the region. 

Identify the Hazards: the planning district’s Steering Committee voted on the top threats 
and hazards of highest concern that occur within the geographic area; these are the hazards 
that received further analysis as part of the THIRA process. 

Describe the Hazards: the final list of threats and hazards were researched for the planning 
region, (annotating probability, magnitude, secondary effects, estimated losses, etc.) using 
available tools and resources. 

Identify Critical Facilities: the CSPDC’s existing dataset of community-identified critical 
facilities was updated to incorporate any changes in the last 5 years (e.g., new critical 
construction, decommissioning of old infrastructure, etc.). 

Calculate Risk: the hazards were analyzed using information gathered during steps 1-3 and 
then quantified using a simplified risk formula: 

Risk = Probability x Impact 

Summarize Vulnerability: each hazard was ranked as either “low,” “medium,” or “high” 
based on the risk results from step 4, presenting the planning region with a clear way to 
prioritize and implement long-term mitigation measures to reduce impacts. 

Each step of the process, along with the data limitations and planning assumptions that shaped the risk 
assessment methodology, is described in more detail in the following sections.  
 

LIMITATIONS & ASSUMPTIONS 

FEMA guidelines emphasize using "best available" data for hazard mitigation planning. However, this plan's 
risk assessment faced several data limitations. Many hazards lack standardized damage estimate criteria or 
localized datasets at the jurisdictional level, which affects the precision of vulnerability assessments in 
specific hazard profiles. Additionally, comprehensive region-wide datasets on local critical infrastructure 
and structural values were not available for advanced risk analysis tools such as HAZUS for flooding 
scenarios. As a result, the risk assessment relies on generalized baseline analysis methods that may not fully 
capture the nuances of local development patterns and infrastructure vulnerabilities. 
 

LOCALITY-SPECIFIC VULNERABILITY SUMMARIES 

The THIRA is regional in scope and is intended to provide a broad assessment of threats and hazards across 
the planning area. Because vulnerability can vary significantly between jurisdictions based on geography, 
infrastructure, and local conditions, jurisdiction-specific summaries have been developed to complement 
the regional analysis. For detailed information on each locality's or special district's vulnerability to the 
hazards identified in this plan, refer to Appendix H – Locality Vulnerability Summaries.  
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STEP 1: THREAT AND HAZARD IDENTIFICATION 

The first step of the THIRA involved identifying the threats and hazards that impact the region and will be 
included in the analysis. FEMA identifies three types of hazards for planning consideration: 

• Natural Hazards – environmental or other naturally occurring phenomena that has the potential to 
impact people, property, and/or the environment. 

• Technological Hazards – accidental/unintentional incident, failure, or loss that is caused by the 
application of mechanical, industrial, or technological sciences. 

• Malevolent Man-made Threats – intentional incidents to inflict damage, fear, injury, or death. 
 

At the June 2024 Steering Committee Meeting, members were provided with a list of 31 hazards, from which 
they voted on 15 that most impact their communities and the region for further analysis. A summary of this 
exercise can be found in Appendix C. The top 15 were: 

1. Flooding 
2. Drought 
3. Wildfire 
4. High Winds 
5. Extreme Temperatures 

6. Snow & Blizzard 
7. Tropical Storm & Hurricane 
8. Infectious Disease Outbreak 
9. Transportation Incident 
10. Utility Outage 

11. Telecom. & Network Outage 
12. Critical Infrastructure Failure 
13. Hazardous Materials Release 
14. Cyber-Attack Against Infrastructure 
15. Active Assailant 

 
 

Following a preliminary review of the 15 threats and hazards voted for by the Steering Committee, the CSPDC 
consolidated them into the final 12 hazard profiles included in this THIRA. This involved combining utility 
outage, telecommunication/network outage, and critical infrastructure failure into a single category. A 
Transportation Incident hazard profile was deemed beyond the scope of this update given staff and capacity 
limitation. Its incorporation should be considered in subsequent updates. 
 

STEP 2: DESCRIBE THE HAZARDS 

Once the hazards and threats were identified, the CSPDC conducted a comprehensive evaluation of each 
hazard utilizing a standardized evaluation framework, which incorporated the following components:  
 

• Historical Hazard Review – thorough review of documented hazard events within the region to 
understand how frequently events occur and how severe the impacts can be. 

• Spatial Risk Assessment – Identification and mapping of areas that are especially vulnerability to 
each hazard based on topographic, geologic, hydrologic, and built environment characteristics. 

• Loss Estimation – assessing potential losses associated with a hazard event (when sufficient data 
was available). 

• Probability Assessment – estimating the probability of future occurrences based on historical 
occurrence data. 

 

The findings of this hazard assessment were documented in the hazard profiles represented in the following 
sections of this chapter. Each hazard profile provides a definition of the hazard; a description of the type, 
location, and extent of the hazard; the probability of future events; and a summary of the region’s 
vulnerability, given the available data. 
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STEP 3: IDENTIFY CRITICAL FACILITIES 

Identifying critical community assets is an essential part of developing a THIRA. These assets provide a 
targeted framework for mitigation activities to address the most critical potential impacts from hazards. In 
identifying at-risk assets, jurisdictions can develop a list of mitigation strategies and projects that will reduce 
vulnerabilities to the hazards within the community.  

For citizens, visitors, businesses, and the environment, critical community assets are those that, either 
private or public, provide essential products and services and are necessary to preserve the welfare and 
quality of life in the local jurisdiction, or fulfill important public safety, emergency response, and/or disaster 
recovery functions. FEMA defines four categories of assets: population, economic, natural environment, and 
built environment/lifelines. This section focuses on the last category, as the first three are discussed in 
Chapter 3: Community Profile. 

 

Table 4.0.4. FEMA Asset Categories 

Population Economic 
Natural  

Environment 
Built Environment  

and Lifelines 

• General 
demographics 

• Population density 
• Functional and 

access needs 
• Projected growth 

considerations 

• Major employers 
• Commercial centers 
• Primary economic 

sectors (e.g., 
agriculture) 

• Natural resources 
(clean air and water) 

• Recreation areas 
• Critical habitats 

• Infrastructure 
• Critical facilities 
• Cultural resources 
• Future development 

 

 

COMMUNITY LIFELINES FRAMEWORK 

Lifelines, a subcategory of the Built Environment Asset Category, highlight priority areas, interdependencies, 
and other functions critical to community operations. FEMA defines eight broad lifeline categories that 
provide a useful way of classifying critical facilities: 

 

The previous version of this plan identified critical facilities based upon data provided to CSPDC and/or 
researched via the Environmental Systems Research Institute (ESRI) and the Virginia Tech Center for 
Geospatial Information Technology (CGIT). During this update, the CSPDC requested that each of the 21 
jurisdictions review and edit the existing inventory of critical facilities given FEMA’s updated guidance.  
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At the October 2024 Steering Committee meeting, the CSPDC presented FEMA’s guidance for identifying 
critical facilities, noting the eight lifeline categories. The steering committee representatives reviewed and 
updated their respective lists by January 2025. The CSPDC categorized the updated data according to Table 
4.0.5. and spatialized the dataset. 

 

Table 4.0.5. CSPDC Critical Facilities Categories 

Emergency & Medical Transportation 

This category includes emergency response,  
fire and rescue stations, police departments, 

medical facilities, and hospitals. 

This category includes major railroad stations  
and airports. 

Public Service Major Employers 

This category includes local and state 
government offices, libraries, and schools. 

This category is a single dataset: Shenandoah 
Valley Partnership’s Leading Employers webpage. 

Data was only at the county/city level. 

Water Systems Historic Places 

This category includes public works, water and 
wastewater treatment plants, water pump 

stations, water tanks, and publicly-owned wells. 

This category is a single dataset: the National 
Register of Historic Places. Data was only at the 

county/city level. 

Utility Social Centers 

This category includes solar/power stations, fuel 
stations, cell towers, and emergency generators. 

This category includes community centers, child 
daycare, social service agencies, and churches. 

Industrial Special Populations 

This category includes industrial sites, public 
waste disposal sites, quarries, and lumber yards. 

This category includes senior/assisted living, 
correctional facilities, and subsidized housing. 

 

FINAL CRITICAL FACILITIES INVENTORY 

In this update, our communities identified a total of 1,719 critical facilities, representing an increase of over 
500 facilities from the 2020 plan’s inventory of 1,153 facilities. For security purposes and to prevent potential 
targeting of critical infrastructure, the CSPDC does not include a comprehensive map showing all facility 
locations. Alternatively, Table 4.0.6. summarizes the data by locality and facility type. 

When feasible, the CSPDC performed additional spatial analysis with this dataset and relevant hazard data 
to identify facilities at elevated risk. These analyses are presented in the individual hazard profiles in the 
following sections of this chapter. 
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Table 4.0.6. Inventory of Community-Identified Critical Facilities 
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  City of Harrisonburg 12 33 12 6 20 0 11 13 0 10 

  Rockingham County 11 12 6 0 6 2 19 44 0 3 

  Town of Bridgewater 4 5 3 0 0 0 - - 7 3 

  Town of Broadway 4 4 3 0 0 0 - - 0 0 

  Town of Dayton 2 4 8 1 1 0 - - 4 0 

  Town of Elkton 3 3 5 0 1 0 - - 14 2 

  Town of Grottoes 4 2 3 4 4 0 - - 12 0 

  Town of Mt. Crawford 0 1 0 2 0 0 - - 2 0 

  Town of Timberville 3 1 7 0 0 0 - - 4 2 
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  City of Staunton 6 12 2 43 13 3 4 39 43 9 

  City of Waynesboro 4 17 5 33 17 0 4 11 53 5 

  Augusta County 42 76 77 111 100 1 19 57 133 19 

  Town of Craigsville 0 3 0 9 2 0 - - 12 1 
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  City of Buena Vista 4 8 3 0 6 0 2 5 16 2 

  City of Lexington 10 14 3 0 0 0 - 17 18 6 

  Rockbridge County 9 14 12 2 9 0 3 54 33 6 

  Town of Glasgow 3 1 2 0 1 0 - - 2 0 

  Town of Goshen 2 0 0 0 1 0 - - 3 0 

Ba
th

-H
ig

hl
an

d   Bath County 7 6 2 3 3 1 2 25 21 3 

  Highland County 6 4 2 0 0 0 - 7 17 0 

  Town of Monterey 0 0 0 0 0 0 - - 0 0 

CSPDC Total 138 220 155 214 184 7 64 272 394 71 
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STEP 4: CALCULATE RISK 

To compare the risk of different hazards and prioritize mitigation strategies, a scoring system is needed to 
standardize the units of analysis. Since not all hazards assessed in this plan have precisely quantifiable 
probability or impact data, this plan uses a scoring system based on multi-criteria decision analysis 
methodology to rank the hazards. This approach prioritizes hazard risk by combining factors from available 
data, including historical records, local knowledge, public surveys, and spatial data. 

The risk results were quantified using the following overarching formula: 
 

Risk = Probability x Impact 

PROBABILITY 

Probability is the estimation of the likelihood or frequency at which a hazard may occur, taking into 
consideration factors such as historical data and geographic location to make informed predictions about 
future occurrences. Other considerations include, but are not limited to, evolving threat environments, 
technology capabilities, and climate change.  

Hazard probability is determined through the following research:  

• Exposure/GIS analysis: hazards with geographic areas of known risk 
• Historical analysis: hazards with a repository of historical data 
• Scenario analysis: hazards with no defined pattern, geography, or historical record 
• Combination analysis using two or more methods above 

Probability for each of the 12 hazards were ranked on a scale of 0 to 3 based on the following criteria: 
 

Table 4.0.7. Probability Rankings 

Ranking Level Criteria 

 0 Unlikely Recurrence interval of less than 1 event per year 

 1 Occasional  Recurrence interval of 1-3 events per year 

 2 Likely Recurrence interval of 4-6 events per year 

 3 Highly Likely Recurrence interval over more than 6 events per year 

 

IMPACT 

Once probabilities were ranked, Steering Committee members were asked to rank impacts stemming from 
each hazard across three categories as it directly relates to their jurisdictions: health, property, and 
businesses. For many hazards, predicting impact can be challenging. Typically, historical data is examined 
to evaluate quantified damages, fatalities, and injuries associated with specific events of varying intensities. 
The ranking structures for each of the three categories are outlined below. 
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Table 4.0.8. Impact Rankings 

Ranking Criteria 

Health Impacts 

 0 Deaths are very unlikely, injuries are unlikely 

 1 Deaths are unlikely, injuries are minimal 

 2 Deaths are possible, injuries may be substantial 

 3 Deaths are probable, injuries will be substantial 

Property Impacts 

 0 Damage is minimal (e.g., homes are still inhabitable, very few critical facilities affected) 

 1 Damage is low (e.g., less than 10 homes are uninhabitable, some critical facilities affected) 

 2 Damage is moderate (e.g., less than 40 homes are uninhabitable, many critical facilities affected)  

 3 Damage is severe (e.g., whole neighborhoods are uninhabitable, several critical facilities affected)  

Business Impacts 

 0 Interruptions are less than 6 hours 

 1 Interruptions are less than 24 hours 

 2 Interruptions are expected to last between 24 to 48 hours 

 3 Interruptions are expected to last more than 48 hours 

 

STEP 5: SUMMARIZE VULNERABILITY 

The average scores for the probability and impact of a given threat or hazard were averaged and multiplied, 
giving an ultimate risk score. Figure 4.0.1. shows the average probability score plotted against the average 
impact score for each hazard. Hazards fell into one of three categories: Low, Medium, High. 

 

Table 4.0.8. Risk Scores 

Low Risk Medium Risk High Risk 
 

• Active Assailant 
• High Winds 

 

 

• Infrastructure Failure 
• Hurricanes 
• Infectious Disease 

Outbreak 
• Drought 
• Sinkholes 
• Extreme Temperatures 

 

 

• Flooding 
• Wildfire 
• Hazardous Material 

Release 
• Severe Winter Weather 
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Figure 4.0.1. Risk Score Comparison 

 

     
 
CASCADING EFFECTS 

Hazards are often interconnected, meaning one event can trigger or intensify another, creating cascading 
effects that amplify overall damage. For example, an earthquake can cause landslides, tsunamis, or dam 
failures, each leading to further destruction. Similarly, wildfires can increase the risk of flash floods and 
mudslides in affected areas by stripping the land of vegetation. These chains of events highlight how a single 
hazard can set off a series of related disasters, making it essential to understand their interconnections when 
planning for risk reduction and emergency response.  

 



 
 
 
 
 
 
 

HAZARD PROFILE 1 

FLOODING 
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DEFINITION 

An overflow of water onto normally dry land caused by rising water in an existing waterway, such as a river, 
stream, or ditch. A flash flood is a sudden, severe flood, typically caused by heavy rainfall in a short period, 
often within six hours, characterized by rapidly rising water levels and strong currents. 
 

BACKGROUND 
A flood is a natural event for rivers and streams. Excess water from snowmelt, rainfall, or storm surge 
accumulates and overflows onto the banks and adjacent floodplains. Floodplains are lowlands, adjacent to 
rivers, lakes, and oceans that are subject to recurring floods. Under natural conditions, a flood causes little 
or no damage. Flood problems only exist when the built environment is damaged by nature’s water or when 
property and lives are jeopardized. Floods in the region are almost always associated with hurricanes, 
tropical storms, and tropical depressions. However, some of the Region’s flooding is caused by sustained 
heavy rains, severe thunderstorms, and even rapid snowmelts. 

The Central Shenandoah Region experiences both riverine flooding and urban flooding. Riverine flooding is 
when streams and rivers exceed the capacity of their natural or constructed channels to accommodate 
water flow and water overflows the banks, spilling out into adjacent low-lying, dry land. Most riverine flooding 
occurs from the Shenandoah River, James River, or their tributaries that are found throughout the Central 
Shenandoah Region. Urban flooding refers to the rapid rise of floodwater in urban areas due to impervious 
surfaces limiting infiltration and heavy rainfall events. The region’s cities and towns experience flash flooding 
from stormwater runoff, but much of their flooding is riverine due to their historic development along the 
tributary creeks and streams of the major river systems.  
 

ASSOCIATED EFFECTS 

Significant secondary impacts associated with flooding include mud and rockslides, infrastructure, and 
utility failure, and impacts to roadways, water service, and wastewater treatment. These impacts can affect 
not only the immediate vicinity of the flood, but also the entire region, making the area vulnerable to limited 
emergency services. Additionally, floodwater contaminated with chemicals and sewage can pose a threat to 
the health of the population and can increase the risk of contracting waterborne diseases.  
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SIGNIFICANT HISTORICAL EVENTS 
While the Region experiences nearly all types of natural disasters, including snowstorms, ice storms, 
wildfires, and tornadoes, flooding is perhaps the most common and devastating type of disaster. It is also 
the most common hazard in the United States with hundreds of floods occurring every year causing an 
average of 150 deaths annually. Flooding has occurred in the region at least once per year since 2003 (Storm 
Events Database, 2024). Multiple events within a year occur often, such as in 2021 when flooding occurred 
in several areas on 11 separate dates. Flooding that is severe enough to cause property damage has occurred 
in every 5-year period since 2003.   

Appendix E – Detailed Hazard Histories includes a complete list of floods in the CSPDC over the last 20 years. 
During this period, 417 separate flooding events were recorded, with 15 of the 21 localities affected. One 
fatality and 1 injury occurred, and 23 events caused property damage. Recent flood events by year and area 
are summarized below in Chart 4.1.1. and detailed in Table 4.1.1. 
 

Chart 4.1.1. Number of Recorded Flooding Events by Subarea, 2019-2024 

 
 

DISASTER DECLARATIONS 

Numerous disaster declarations associated with flooding have been declared in the CSPDC region. A full list 
of flood-related disaster declarations can be found in the appendices. The following is a summary:  

• Total declarations: since 1969, the CSPDC has received 15 Major Disaster Declarations due to 
flooding. Individual localities in the Region have been included in the Major Disaster Declarations a 
combined total of 81 times. Floods in 1969, 1972, 1985, 1992, 1994, 1995, 1996, 2001, 2003, 2006, 
and 2018 have had severe and long-term effects on property owners, businesses, industry, and the 
region’s economy.  

• Agricultural declarations: flooding has also impacted agriculture in the region, with 1 Secretarial 
Disaster Declaration since 2012 and 3 Presidential Major Disaster and Presidential Emergency 
Declarations since 2017. The Secretarial Disaster Declaration included 3 localities, and the 
Presidential Major Disaster and Presidential Emergency Declarations included 10 localities. 
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Table 4.1.1. Flooding Events Between 2019-2024 

Date City or County Type of Flood Event 
07/05/2019 Augusta Flood 
07/11/2019 Rockingham Flood 
07/15/2019 Bath Flash Flood 
08/20/2019 Rockingham Flood 
08/31/2019 Augusta Flood 
04/13/2020 Rockbridge Flash Flood 
04/30/2020 Augusta, Rockingham Flood 
05/16/2020 Bath Flash Flood 
05/16/2020 Bath Flash Flood 
06/05/2020 Rockingham Flood 
06/18/2020 Highland Flood 
08/06/2020 Augusta, Staunton Flood, Flash Flood 
08/08/2020 Augusta Flash Flood 
08/22/2020 Staunton, Augusta, Rockbridge Flood, Flash Flood 
10/29/2020 Augusta Flood 
02/28/2021 Bath Flash Flood 
03/01/2021 Highland Flood 
03/01/2021 Highland Flood 
05/04/2021 Rockingham Flood 
06/13/2021 Augusta, Bath, Highland Flood 
07/27/2021 Augusta Flood, Flash Flood 
08/08/2021 Rockingham Flash Flood 
08/16/2021 Harrisonburg Flood 
08/25/2021 Augusta Flood 
09/01/2021 Rockingham Flood 
10/06/2021 Augusta Flood 
02/04/2022 Rockingham, Augusta Flood 
07/01/2022 Rockingham Flash Flood 
08/10/2022 Augusta, Rockbridge Flood 
08/21/2022 Rockbridge, Augusta Flood, Flash Flood 
05/06/2024 Rockingham Flood, Flash Flood 
08/09/2024 Rockingham Flood 
09/26/2024 Augusta Flood 
09/27/2024 Augusta, Waynesboro Flood 

09/28/2024 Augusta, Rockingham Flood 

09/30/2024 Augusta, Waynesboro, Rockingham Flood 

Data Source(s): NOAA Storm Events Database, 2019-2024; Note: Data was only available on the City/County scale. 
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AREAS OF IMPACT 
The Central Shenandoah Region experiences both riverine and rainfall-driven flooding. Most riverine flooding 
occurs from either the Shenandoah River, James River, or their tributaries. The region's cities and towns 
experience flash flooding, usually due to a combination of stormwater runoff and riverine flooding from 
tributary creeks. The speed and volume of stormwater runoff can increase with the amount of impervious 
surfaces in each community. Table 4.1.2. shows the estimated acres of impervious surfaces in each City and 
County in the region. It also provides the percent of each community’s total land area that is designated as 
impervious, according to the Chesapeake Bay Land Use/Land Cover (LULC) Database. 

 

Table 4.1.2. Estimated Impervious Land Cover Area by City/County (Acres) 

Augusta County 20,238.1 3.3% City of Buena Vista 848.0 20.6% 

Bath County 2,730.1 0.8% City of Harrisonburg 4,883.0 44.1% 

Highland County 2,149.2 0.8% City of Lexington 522.7 32.6% 

Rockbridge County 9,367.1 2.5% City of Staunton 3,134.0 24.6% 

Rockingham County 23,054.8 4.2% City of Waynesboro 2,687.8 28.0% 
 

Data Source(s): Chesapeake Bay Land Use/Land Cover (LULC) Database, 2024  
Note: Data was only available on the City/County scale. 
 

NATIONAL FLOOD HAZARD LAYER (NFHL) 

The National Flood Hazard Layer (NFHL) is a geospatial database that contains current effective flood hazard 
data. FEMA provides this data to support the National Flood Insurance Program (NFIP). The NFHL is made 
from effective Flood Insurance Rate Maps (FIRMs) and Letters of Map Change (LOMCs) in each community. 
A regional map of flood hazard areas is shown in Map 4.1.1. and is provided only for reference. To use the 
NFHL for official purposes, maps are required to meet additional accuracy standards established by FEMA. 
Appendix # includes information on accessing FIRMs for each locality. 
 

SPECIAL FLOOD HAZARD AREAS 

Special Flood Hazard Areas in the region are identified as flood zones A/AE. They are areas that will be 
inundated by a flood event having a 1% chance of being equaled or exceeded in any given year. The 1% annual 
flood chance is also referred to as the “100-year flood.”  
 

MODERATE FLOOD HAZARD AREAS 

While the 1% annual chance flood is useful for insurance, regulations, and general planning, it is crucial to 
remember that significant flooding occurs outside of these zones. On average, 40% of flood insurance claims 
occur outside of these mapped areas. Additionally, the mapped areas do not reflect rainfall-driven flooding, 
which can be significant in many areas. Another area to consider for planning purposes is the 0.2% annual 
chance storm or “500-year flood.”  
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Data Source(s): FEMA National Flood Hazard Layer, 2024 

Map 4.1.1. Flood Hazard Areas 
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Table 4.1.3. Percent of Land Area in Flood Hazard Areas by Locality 

 Total Land Area % Land in 100-Year 
Flood Zone 

% Land in 500-Year 
Flood Zone 
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City of Harrisonburg 17.34 mi2 6.08% 7.29% 

Rockingham County 840.60 mi2 4.76% 5.31% 

Town of Bridgewater1 2.52 mi2 11.90% 12.27% 

Town of Broadway 2.40 mi2 12.73% 13.59% 

Town of Dayton 1.03 mi2 10.97% 15.14% 

Town of Elkton 3.42 mi2 18.13% 19.16% 

Town of Grottoes 2.07 mi2 18.87% 32.88% 

Town of Mount Crawford 0.51 mi2 14.12% 15.88% 

Town of Timberville 1.35 mi2 8.10% 10.54% 
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City of Staunton 19.98 mi2 3.84% 4.11% 

City of Waynesboro 15.11 mi2 9.90% 10.49% 

Augusta County 968.68 mi2 3.77% 3.97% 

Town of Craigsville 2.07 mi2 7.82% 8.56% 
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City of Buena Vista 6.52 mi2 11.44% 20.98% 

City of Lexington 2.53 mi2 6.71% 7.45% 

Rockbridge County 596.65 mi2 4.61% 4.87% 

Town of Glasgow 1.53 mi2 35.16% 46.40% 

Town of Goshen 1.77 mi2 24.73% 25.29% 

Ba
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d Bath County 534.62 mi2 3.72% 3.72% 

Highland County 415.58 mi2 1.91% 1.91% 

Town of Monterey 0.27 mi2 4.44% 4.44% 

CSPDC Total 3,436.55 mi2 1.65% 2.20% 

Notes:  (1) 43.7% of the Town of Bridgewater is in an “area with reduced flood risk due to levee.” 
 (2) 500-Year Flood Zone includes 100-Year Flood Zone. 
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ESTIMATED LOSSES 
Historical flood losses in the CSPDC region have run into millions of dollars. For twenty years (2004-2024), 
documented losses from floods and flash floods totaled approximately $8 million. Based on the National 
Oceanic and Atmospheric Administration (NOAA) Storm Center data, in the last 5 years, two flash floods 
have resulted in property damage totaling $50,000. Both occurred in 2020 and were in Augusta and 
Rockbridge counties. Importantly, information on the historic cost of flooding is limited in availability and 
often does not capture all associated costs. Consequently, researchers have modeled annual average flood 
loss estimates for every county across the nation (Wing et al., 2022). As shown in Table 4.1.4, the region is 
estimated to have nearly $50 million in annual average flood loss combined. 
 

Table 4.1.4. Modeled Current Annual Average Flood Loss (2020 US Dollars) 

Augusta County $11.0 million City of Buena Vista $4.3 million 

Bath County $10.5 million City of Harrisonburg $0.2 million 

Highland County $2.8 million City of Lexington $0.1 million 

Rockbridge County $10.0 million City of Staunton $2.1 million 

Rockingham County $7.1 million City of Waynesboro $1.6 million 

Source: Wing, O.E.J., Lehman, W., Bates, P.D. et al. (2022). 
Note: Data was only available on the City/County scale. 

 

REPETITIVE LOSS (RL) AND SEVERE REPETITIVE LOSS (SRL) STRUCTURES 

Flood-prone areas tend to contain structures that are repeatedly impacted by floods over many years. These 
structures, termed repetitive loss (RL) and severe repetitive loss (SRL) structures, may be eligible for 
additional federal funding. An RL structure is defined as a National Flood Insurance Program (NFIP)-insured 
structure with at least 2 paid flood losses of more than $1,000 each in any 10-year period since 1978. An SRL 
structure is defined as an NFIP-insured structure that: 

• has at least 4 NFIP claim payments, including building and contents, over $5,000 each and the 
cumulative amount of such claim payments exceeds $20,000, or 

• for which at least 2 separate claims payments have been made with the cumulative amount of the 
building portion of these claims exceeding the market value of the building. At least 2 of these claims 
must have occurred within any 10-year period and must be greater than 10 days apart.  

Map 4.1.2 shows hot spots of repetitive and severe repetitive loss properties in the region; the CSPDC 
obtained this data from FEMA and removed all personally identifiable information. Table 4.1.5 shows the 
number of NFIP Repetitive Loss and Severe Repetitive Loss properties in the CSPDC region by locality. The 
Staunton-Augusta-Waynesboro and Lexington-Rockbridge-Buena Vista sub areas have the highest recorded 
number of repetitive loss properties. NFIP-participating communities should request this information from 
FEMA to consider the properties for elevation, relocation, acquisition, or demolition. 
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Data Source(s): FEMA, 2025 

  

Map 4.1.2. Hot Spots of Repetitive Loss (RL) and Severe Repetitive Loss (SRL) Properties 
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Table 4.1.5. Repetitive Loss and Severe Repetitive Loss Structures Inventory 

 # RL # SRL # Mitigated # Insured # Paid Losses 
> $1,000 
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City of Harrisonburg 4 0 0 2 13 

Rockingham County 12 1 1 2 36 

Town of Bridgewater 1 0 1 0 5 

Town of Broadway 2 0 0 1 5 

Town of Dayton 0 0 0 0 0 

Town of Elkton 1 0 0 1 3 

Town of Grottoes 0 0 0 0 0 

Town of Mt. Crawford 0 0 0 0 0 

Town of Timberville 0 0 0 0 0 
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City of Staunton 2 0 0 2 5 

City of Waynesboro 39 12 4 8 181 

Augusta County 12 1 1 1 36 

Town of Craigsville 0 1 0 0 5 
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City of Buena Vista 30 3 10 4 117 

City of Lexington 3 1 0 0 17 

Rockbridge County 14 7 0 1 58 

Town of Glasgow 12 0 0 0 26 

Town of Goshen 2 1 0 0 9 

Ba
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d Bath County 2 0 0 0 5 

Highland County 0 0 0 0 0 

Town of Monterey 0 0 0 0 0 

Data Source(s): FEMA, 2025 
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RL/SRL STRUCTURES BY USE 

The repetitive loss structure dataset provided to the CSPDC by FEMA did not include information on structure 
use or type. To address this gap, CSPDC staff researched each property individually using publicly available 
mapping resources and assigned a structure type classification based on best judgment. Note that 
classifications reflect current land use and may differ from the use at the time of loss. The categories used 
were: Residential, Commercial, Industrial, Agricultural, Municipal, Open Space, and Undetermined. An 
Open Space classification may indicate that a repetitive loss structure has since been mitigated through 
acquisition and demolition. Chart 4.1.2 presents these classifications by locality across the region. Future 
plan updates will incorporate new or verified use information as it becomes available.  

Chart 4.1.2. RL/SRL Structures by Use 
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FLOOD MONITORING 

For several decades, the Virginia Department of Emergency Management (VDEM) has operated a flood 
monitoring system to supplement local gauge networks and provide critical information to localities. Since 
the last update in 2020, VDEM undertook an effort to modernize the system. Consequently, the flood 
monitoring capabilities of local emergency managers have changed significantly. 

 

INTEGRATED FLOOD OBSERVING AND WARNING SYSTEM (IFLOWS) 

In the late 1970s and early 1980s, the National Weather Service (NWS) created the Integrated Flood 
Observing and Warning System (IFLOWS) in several Appalachian states after a series of devastating flood 
events (Campbell Scientific, 2020). The CSPDC region has 145 IFLOWS gauges, with at least one located in 
6 of the 10 cities and counties. The cities of Harrisonburg, Staunton, Buena Vista, and Lexington do not have 
IFLOWS gauges. Since the phasing-out of IFLOWS, the gauges remain in place, but the system no longer 
alerts localities with critical water-level information. 

 

 

Data Source(s): Virginia IFLOWS (public), 2021; VDEM FIU Gauge Sites Public View, 2025 

 

VIRGINIA FLOOD MONITORING SYSTEM (VFMS) 

In 2022, VDEM created the Flood Intelligence Unit (FIU). The FIU operates a modernized flood monitoring 
network, the Virginia Flood Monitoring System (VFMS), which is comprised of water-level gauges, rain 
gauges, and meteorological stations across the state. The network is intended to complement existing gauge 
networks operated by local government agencies, the National Weather Service (NWS), and the United 
States Geological Society (USGS) (VDEM, n.d.). 

As shown on Map 4.1.4, there are 19 gauges in the region through the modernized system. 9 are water-level 
gauges, 7 are precipitation gauges, and 2 are both water-level and precipitation gauges. There is 1 
meteorological gauge in Rockingham. Highland is the only county in the region without a gauge.  

Map 4.1.3. Change in State-Operated Flood Monitoring Systems 
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Data Source(s): VDEM FIU Gauge Sites Public View, 2025           

Map 4.1.4. Virginia Flood Monitoring System (VFMS) Gauges in CSPDC Region 
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PROBABILITY OF FUTURE OCCURRENCES 

Map 4.1.5. shows the annualized frequency of riverine flooding by census tract according to FEMA’s National 
Risk Index (NRI) dataset. According to this data, Augusta County experiences the most riverine flooding 
events compared to the rest of the region. Importantly, FEMA’s database does not include the annual 
frequency of non-riverine flooding, which may be higher in the more developed areas of the region given 
greater amounts of impervious surfaces. Additionally, the likelihood of future flood events is dependent on 
several factors, such as new development near rivers and floodplains, increased impervious surfaces, and 
a warming climate. 
 

DEVELOPMENT PATTERNS 

As localities grow, it is important to avoid unnecessary development in floodplains because they serve an 
important function of absorbing excess water. Most federal and state laws allow construction in floodplains 
if buildings are raised above the base flood elevation. To meet these requirements, many contractors use the 
“fill and build” method of filling the low-elevation land with dirt and then building on top. However, this 
method can lead to pockets of land at higher elevations and create runoff that floods lower-elevation 
properties (Aon Edge Insurance Agency, n.d.).  

New development outside of floodplains is important, too. Increasing impervious surfaces increases 
stormwater runoff, as excess water is no longer re-entering the ground under new pavement. This may lead 
to more flash flooding and related impacts, particularly in the region’s cities. 

Since all the localities in the region participate in the National Flood Insurance Program (NFIP), they are 
required to have flood control ordinances. The Department of Conservation and Recreation provides a model 
floodplain ordinance which incorporates minimum NFIP requirements and suggests higher standards. 
Communities have the flexibility to adopt additional standards or draft their own ordinance. 
 

CLIMATE CHANGE CONSIDERATIONS 

Key drivers of inland flooding include precipitation accumulating over several days; intense precipitation 
over a short period of time; rapid melting of snow; accumulation of debris in rivers; and dam or levee failure. 
Research suggests that climate change affects the first three of these key drivers. Warmer air holds more 
moisture, bringing heavier rainfall extremes. Increased heat also extends drought periods. During intense 
downpours, dry and hardened soils can lead to more runoff and flash flooding. And finally, earlier snowmelt 
and more precipitation falling as rain than as snow can lead to more intense floods in colder regions (Climate 
Central, 2024).  
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Data Source(s): FEMA National Risk Index (NRI), 2023 

 

Map 4.1.5. Annualized Frequency of Riverine Flooding by Census Tract 
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VULNERABILITY 

Localities with high percentages of land in Special Flood Hazard Areas, as identified by FEMA, could be 
considered more vulnerable to flooding. For example, Table 4.1.3 shows that the towns of Glasgow, Grottoes, 
and Goshen have 46.4%, 32.88%, and 25.3% of their land area in flood zones, respectively. It is important to 
note that flooding occurs outside of the hazardous areas identified by FEMA. With less consideration of areas 
beyond the 100-year and 500-year flood zones, citizens in those areas may be less prepared for a hazardous 
flood. Furthermore, people living in manufactured homes are particularly vulnerable during major flood 
events, especially if the structures are not anchored. Table 4.1.6 shows the estimated number of 
manufactured homes by City/County, according to American Community Survey estimates. 

 

Table 4.1.6. Estimated Number of Manufactured Homes by City/County, 2023 

Augusta County 2,946 City of Buena Vista 133 

Bath County 392 City of Harrisonburg 218 

Highland County 295 City of Lexington 0 

Rockbridge County 1,183 City of Staunton 49 

Rockingham County 3,120 City of Waynesboro 60 
 

Data Source(s): U.S. Census, American Community Survey, 5-Year Estimates, Tables B25024 & B25032, 2023 
 

PROXIMITY TO MAJOR RIVERS 

Several of the localities in the CSPDC region are located along prominent rivers. The South River, which 
connects to the Shenandoah River, runs through the eastern parts of Rockingham and Augusta counties, 
running through the towns of Elkton and Grottoes and the City of Waynesboro. The Maury River, which 
connects to the James River, is entirely contained within Rockbridge County, touching the towns of Goshen 
and Glasgow and the cities of Lexington and Buena Vista. Similarly, the Cowpasture River, a tributary of the 
James River, runs through Bath and Highland counties. 
 

CRITICAL FACILITIES 

The following tables (Table 4.1.7 – 4.1.8) show the number of critical facilities identified by the steering 
committee in 100-year flood areas and 500-year flood areas. For security purposes the facilities are not 
directly identified. Across the planning region, 96 critical facilities fall within the 100-year flood zone, with an 
additional 48 located outside the 100-year flood zone but within the 500-year flood zone. These vulnerable 
facilities were reviewed with local staff and stakeholders throughout the planning process and were 
considered in the development of final mitigation actions, as presented in Chapter 6. 
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Table 4.1.7. Number of Critical Facilities in 100-Year Flood Areas 
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  City of Harrisonburg 1 2 1 2 0 0 1 1 0 1 

  Rockingham County 1 0 2 0 1 0 0 2 0 0 

  Town of Bridgewater 0 0 0 0 0 0 - - 0 0 

  Town of Broadway 0 0 1 0 0 0 - - 0 0 

  Town of Dayton 0 0 2 0 0 0 - - 0 0 

  Town of Elkton 0 0 1 0 1 0 - - 1 0 

  Town of Grottoes 0 0 0 0 0 0 - - 0 0 

  Town of Mt. Crawford 0 0 0 0 0 0 - - 0 0 

  Town of Timberville 0 0 0 0 0 0 - - 0 0 
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  City of Staunton 1 0 0 3 0 1 0 1 1 0 

  City of Waynesboro 1 0 2 4 2 0 2 0 1 0 

  Augusta County 2 1 7 4 6 0 0 5 6 1 

  Town of Craigsville 0 1 0 0 1 0 - - 5 0 
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  City of Buena Vista 0 0 0 0 0 0 0 0 0 0 

  City of Lexington 0 0 0 0 0 0 0 2 0 0 

  Rockbridge County 2 1 1 1 0 0 0 3 2 0 

  Town of Glasgow 0 0 1 0 0 0 - - 0 0 

  Town of Goshen 0 0 0 0 1 0 - - 0 0 
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d   Bath County 0 0 1 1 0 0 0 0 0 0 

  Highland County 0 0 0 0 0 0 0 0 3 0 

  Town of Monterey 0 0 0 0 0 0 - - 0 0 

CSPDC Total 8 5 18 15 12 1 3 14 18 2 
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Table 4.1.8. Number of Critical Facilities in 500-Year Flood Areas 
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  City of Harrisonburg 0 2 0 1 0 0 0 0 0 0 

  Rockingham County 0 0 0 0 0 0 1 3 0 0 

  Town of Bridgewater 0 0 0 0 0 0 - - 0 0 

  Town of Broadway 0 0 0 0 0 0 - - 0 0 

  Town of Dayton 0 0 0 0 1 0 - - 0 0 

  Town of Elkton 0 0 1 0 0 0 - - 1 0 

  Town of Grottoes 0 0 1 0 1 0 - - 0 0 

  Town of Mt. Crawford 0 0 0 0 0 0 - - 0 0 

  Town of Timberville 0 0 1 0 0 0 - - 0 0 
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  City of Staunton 0 0 0 0 0 0 0 0 1 0 

  City of Waynesboro 0 0 0 0 0 0 0 1 0 0 

  Augusta County 2 0 0 0 1 0 0 0 3 0 

  Town of Craigsville 0 0 0 1 1 0 - - 1 0 
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  City of Buena Vista 2 2 2 0 4 0 1 2 5 1 

  City of Lexington 0 0 0 0 0 0 0 1 0 0 

  Rockbridge County 0 1 0 0 0 0 1 0 0 0 

  Town of Glasgow 1 0 0 0 1 0 - - 0 0 

  Town of Goshen 0 0 0 0 0 0 - - 0 0 
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d   Bath County 0 0 0 0 0 0 0 0 0 0 

  Highland County 0 0 0 0 0 0 0 0 0 0 

  Town of Monterey 0 0 0 0 0 0 - - 0 0 

CSPDC Total 5 5 5 2 9 0 3 7 11 1 
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RISK 

This plan uses FEMA’s Hazus 7.0 software to estimate the potential economic loss to the region given a 100-
year flood event. Hazus is a standardized risk modeling tool that can be used to estimate potential damages, 
economic losses, and social impacts from flood and hurricane events. Hazus risk analyses are categorized 
as Basic or Advanced given the type of data used.  
 

Figure 4.1.1. Levels of Hazus Analysis 

 

Due to capacity limitations, only a basic analysis was generated for this plan. A basic analysis uses baseline 
data from nationwide or generic datasets and may not be the most accurate data to represent the region’s 
population characteristics, geography, essential facilities inventory, or built environment.  

To perform this analysis, the CSPDC used ESRI’s ArcGIS Pro software to construct a depth grid from FEMA’s 
National Flood Hazard Layer (NFHL) and USGS’s 1-meter Digital Elevation Models (DEM). Flood depth grids 
illustrate the flood depth, in this case in meters, above the ground surface. After importing the depth grid into 
Hazus, the CSPDC ran a flood scenario for a 100-year flood event.  

The following sub-area maps (Maps 4.1.6 – 4.1.9) show the estimated total economic loss by census block 
given a one percent-chance annual flood event. According to this scenario, all localities except for the towns 
of Bridgewater, Mount Crawford, and Craigsville appear to have at least one census block with significant 
economic loss given a 100-year flood event. This scenario, however, comes with several data limitations as 
described later. 
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Map 4.1.6. Harrisonburg-Rockingham Hazus Analysis 
Estimated Total Economic Loss by Census Block 
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Map 4.1.7. Staunton-Augusta-Waynesboro Hazus Analysis 
Estimated Total Economic Loss by Census Block 
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Map 4.1.8. Lexington-Rockbridge-Buena Vista Hazus Analysis 
Estimated Total Economic Loss by Census Block 
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Map 4.1.9. Bath-Highland Hazus Analysis 
Estimated Total Economic Loss by Census Block 
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HAZUS DATA LIMITATION: REGIONAL BUILDING INVENTORY DATA 

Hazus helps estimate the economic loss given a disaster event. To do this, the input building stock 
information ideally includes information such as the type of structure, building materials, and/or assessment 
value. The CSPDC does not have a dataset with this information for the region.  

 

HAZUS DATA LIMITATION: AVAILABLE FLOOD RISK DATA 

The accuracy of the depth grid created for Hazus is dependent on the best available data. Table 4.1.9 shows 
the data available to the region at the time of this plan update. The ideal data is a premade depth grid from 
FEMA, which can be downloaded and imported directly to Hazus. However, this information has only been 
created for the Staunton-Augusta-Waynesboro subarea.  

Alternatively, a depth grid can be built in ESRI’s ArcGIS software using the National Flood Hazard Layer flood 
zones and elevation data. Importantly, the difference between flood zones A and AE is that AE zones include 
base flood elevations (BFE), which are the heights to which floodwaters are expected to rise during a 100-
year flood. BFEs are key measurements for modeling depth grids. Flood zones A do not include this 
information and, therefore, result in more uncertainty. As shown in Table 4.1.9, the Bath-Highland subarea 
has the least amount of data with base flood elevation. 

Finally, it is important to note the effective dates on local FIRMs, as these maps delineate the boundaries of 
the flood zones. FEMA provides local jurisdictions with FIRMs based on a grid system; all localities in the 
region except for the Town of Monterey have at least two FIRMs. The counties have several dozens, given their 
large geographic size. Notably, most of the region’s FIRMs have effective dates from the early 2000s. The 
Lexington-Rockbridge-Buena Vista subarea has the oldest effective dates. Maintaining updated information 
on flood zone boundaries is important, especially as population growth and development alter the shape of 
floodplains over time. 
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Table 4.1.9. Available Flood Risk Data 

 Pre-Made 
Depth Grid  

100-Year Flood Zone Data 
FIRM Effective 

Date(s) % AE 
(Has BFE) 

% A 
(No BFE) 
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City of Harrisonburg - 100.0% 0.0% 2008 

Rockingham County - 87.5% 12.5% 2008 (most) 
2014 (some) 

Town of Bridgewater - 100.0% 0.0% 2014 

Town of Broadway - 100.0% 0.0% 2008 

Town of Dayton - 100.0% 0.0% 2008 

Town of Elkton - 91.5% 8.5% 2008 

Town of Grottoes - 99.0% 1.0% 2008 

Town of Mt. Crawford - 41.6% 58.4% 2014 

Town of Timberville - 100.0% 0.0% 2008 
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City of Staunton ✓ 99.9% 0.1% 2007 

City of Waynesboro ✓ 100.0% 0.0% 2007 (most) 
2015 (one) 

Augusta County ✓  65.1% 34.9% 
2007 (most) 
2015 (some) 

Town of Craigsville ✓ 100.0% 0.0% 2007 
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City of Buena Vista - 71.9% 28.1% 2000 

City of Lexington - 57.9% 42.1% 2000 

Rockbridge County - 26.2% 73.8% 2000 

Town of Glasgow - 100.0% 0.0% 2000 

Town of Goshen - 56.4% 43.6% 2000 

Ba
th

-H
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d Bath County - 0.0% 100.0% 2009 

Highland County - 0.1% 99.9% 2009 

Town of Monterey - 100.0% 0.0% 2009 

Data Source(s): FEMA Flood Map Service Center, 2025 



 
 
 
 
 
 
 

HAZARD PROFILE 2 

TROPICAL STORM/HURRICANE 
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DEFINITION 

A tropical cyclone with a sustained surface wind of at least 39 mph. This hazard profile includes both tropical 
storms (windspeeds 39-73 mph) and hurricanes (windspeeds of 74 mph and greater) based on the Saffer-
Simpson scale. 
 

Table 4.2.1. Saffer-Simpson Hurricane Wind Scale 

Category Sustained Winds Types of Damage 

1 74-95 mph Very dangerous winds will produce some damage 

2 96-110 mph Extremely dangerous winds will cause extensive damage 

3 (major) 111-129 mph Devastating damage will occur 

4 (major) 130-156 mph Catastrophic damage will occur 

5 (major) 157 mph or higher Catastrophic damage will occur 

Data Source(s): NOAA 
 

BACKGROUND 
Depending on strength, these storms are classified as tropical depressions, tropical storms, or hurricanes. 
Tropical cyclones involve both atmospheric and hydrologic characteristics, such as severe windstorms, 
surge flooding, high waves, coastal erosion, extreme rainfall, thunderstorms, lightning, and, in some cases, 
tornadoes. Storm surge flooding can push inland, and riverine flooding associated with heavy inland rains 
can be extensive. High winds are associated with hurricanes, with two significant effects: widespread debris 
and power outages. Widespread debris is due to damaged and downed trees and damaged buildings. 
Additionally, hurricanes that do not have a historical storm system track through the Region have still 
resulted in catastrophic impacts, such as Hurricane Camille. 
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ASSOCIATED EFFECTS  

The primary damaging forces associated with these storms in inland areas are high-level sustained winds, 
heavy precipitation, and tornados. Secondary and associated effects can include flash and sustained 
flooding, large-scale utility outages, mass casualties, inundated critical community services, transportation 
accidents and/or access issues, widespread evacuation and/or displaced communities.  
 

SIGNIFICANT HISTORICAL EVENTS 

Higher-category hurricanes generally reduce to tropical storms or depressions by the time they reach inland 
areas of the state.  While the planning district is relatively untouched by direct hurricane tracks, the region 
still experiences their effects. The following list details storms from the past 60 years that notably affected 
the region (Urbanowicz, 2018): 

• October 2024: Hurricane Helene was a deadly hurricane, causing severe damage to communities 
in North Carolina and Southwest Virginia. In Waynesboro, the South River rose to 12.4 feet, nearly 
three feet above flood stage. High winds from the storm caused significant tree damage and power 
outages for thousands of residents (Graham, 2024).  

• September 2018: Hurricane Florence reportedly caused widespread flooding in Staunton, Augusta 
County, and Waynesboro; the Shenandoah National Park closed due to severe weather. 

• September 2004: Hurricane Jeanne brought widespread flooding to the state with the heaviest 
rainfall spreading from the New River Valley to the Southern Shenandoah Valley; rainfall in this region 
ranged from 3 inches to 7 inches, with high amounts falling in Rockbridge County, among other 
western Virginia counties. 

• September 2003: Hurricane Isabel caused an estimated $29 million in damages to the Shenandoah 
Valley and was not just known for the heavy rain and flash flooding, but also the damaging winds that 
caused millions of power outages and down trees.  

• September 1999: Hurricanes Dennis and Floyd made landfall in North Carolina and spread heavy 
rain and wind across Virginia; 4 to 7 inches of rain fell across the region with peaks of 9.5 inches at 
Mill Creek Dam in Augusta County and 8.5 inches at Monterey in Highland County. 

• September 1996: Hurricane Fran caused the Shenandoah National Park to close for 2 weeks due to 
wind and flood damage; Rockingham County reported 40 homes destroyed and 105 homes with 
major damage. 

• November 1985: Hurricane Juan led to $8 million in road damage in Augusta County, and another 
$7 million in damage to homes, businesses, and public facilities. 

• June 1972: Hurricane Agnes caused the South River to rise over its banks, submerging downtown 
Waynesboro under 5 feet of water; similarly, Buena Vista and the Town of Glasgow in Rockbridge 
County were heavily flooded. 

• August 1969: Hurricane Camille is known as one of Virginia’s deadliest hurricanes, causing the 
deaths of 23 people Rockbridge County; Buena Vista was deluged under 6 feet of water, while 
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Glasgow was under 14 feet of water; 150 head of cattle were lost, crops were destroyed, and fertile 
topsoil was washed away, impacting agriculture for years. Damages in Rockbridge County alone 
exceeded $30 million. 

 

DISASTER DECLARATIONS 

Since 1996, FEMA has recognized the following Major Disaster Declarations related to tropical 
storms/hurricanes in the state: 

• October 1, 2024: Tropical Storm Helene (DR-4831-VA) 
• September 29, 2024: Post-Tropical Cyclone Helene (EM-3621-VA) 
• December 18, 2018: Tropical Storm Michael (DR-4411-VA) 
• October 15, 2018: Hurricane Florence (DR-4401-VA) 
• November 2, 2016: Hurricane Matthew (DR-4291-VA) 
• November 26, 2012: Hurricane Sandy (DR-4092-VA) 
• November 17, 2011: Remnants of Tropical Storm Lee (DR-4045-VA) 
• September 3, 2011: Hurricane Irene (DR-4024-VA) 
• December 9, 2009: Tropical Depression Ida and Nor’easter (DR-1862-VA) 
• September 22, 2006: Tropical Depression Ernesto (DR-1661-VA) 
• September 12, 2005: Hurricane Katrina Evacuation (EM-3240-VA) 
• October 18, 2004: Hurricane Jeanne (DR-1570-VA) 
• September 3, 2004: Tropical Depression Gaston (DR-1544-VA) 
• September 18, 2003: Hurricane Isabel (DR-1491-VA) 
• September 18, 1999: Hurricane Floyd (DR-1293-VA) 
• September 16, 1999: Hurricane Floyd (EM-3147-VA) 
• September 6, 1999: Tropical Storm Dennis and Tornadoes (DR-1290-VA) 
• September 4, 1998: Hurricane Bonnie (DR-1242-VA) 
• September 6, 1996: Hurricane Fran (DR-1135-VA) 

 

         

AREAS OF IMPACT 
Map 4.2.1. shows the historical storm system tracks for tropical depressions, tropical storms, and 
hurricanes that have passed through the region from 1950 to present. Often, these storms reduced in 
intensity by the time they traveled through the region.  

Hurricane-force and tropical storm-force winds pose significant risks to the Central Shenandoah region 
despite its inland location. Wind impacts typically include widespread tree damage and failure, particularly 
affecting the region's heavily forested areas and tree-lined residential streets. Fallen trees and branches 
create hazards by blocking roadways, damaging structures, and bringing down power lines. Power outages 
represent one of the most widespread impacts, with recent events like Hurricane Helene (2024) and 
Hurricane Isabel (2003) resulting in outages affecting thousands of residents across multiple jurisdictions 
for several days. The region's topography, with ridges and valleys that can channel and amplify wind speeds, 
may intensify localized wind damage in certain areas. Flood-related impacts due to Tropical Storms are 
noted in Appendix D – Detailed Hazard Histories.  
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Data Source(s): NOAA’s International Best Track Archive for Climate Stewardship (IBTrACS), 2025 

 

Map 4.2.1. Hurricane Tracks, 1950-2025 
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ESTIMATED LOSSES 
Data from the National Oceanic and Atmospheric Administration (NOAA) shows that there have been 21 
tropical cyclone events with damages reaching $1 billion or more in Virginia since 1980. 
 

Table 4.2.2. Virginia’s $1 Billion Hurricane Events 

Date Event Estimated Cost Reported 
Deaths 

Affected the 
Region? 

Sept. 2022 Hurricane Ian $118.5 billion 152 - 

Aug. 2021 Hurricane Ida $84.6 billion 96 - 

Aug. 2021 Tropical Storm Fred $1.5 billion 7 - 

July 2021 Tropical Storm Elsa $1.4 billion 1 - 

Nov. 2020 Tropical Storm Eta $1.8 billion 12 - 

Aug. 2020 Hurricane Isaias $5.8 billion 16 - 

Sept. 2019 Hurricane Dorian $2.0 billion 10 - 

Oct. 2018 Hurricane Michael $31.0 billion 49 - 

Sept. 2018 Hurricane Florence $29.8 billion 53 Yes 

Oct. 2016 Hurricane Matthew $13.0 billion 49 - 

Oct. 2012 Hurricane Sandy $88.5 billion 159 - 

Sept. 2011 Tropical Storm Lee $3.5 billion 21 - 

Aug. 2011 Hurricane Irene $18.8 billion 45 - 

Sept. 2004 Hurricane Jeanne $12.4 billion 28 Yes 

Sept. 2004 Hurricane Ivan $33.4 billion 57 - 

Sept. 2003 Hurricane Isabel $9.3 billion 55 Yes 

Sept. 1999 Hurricane Floyd $12.1 billion 77 Yes 

Aug. 1998 Hurricane Bonnie $1.9 billion 3 - 

Sept. 1996 Hurricane Fran $10 billion 37 Yes 

Sept. 1989 Hurricane Hugo $22.6 billion 86 - 

Sept. 1985 Hurricane Gloria $2.5 billion 11 - 

Data Source(s): National Oceanic and Atmospheric Administration (NOAA), 2024 
 

PROBABILITY OF FUTURE OCCURRENCES 

The probability of future hurricanes directly affecting the Shenandoah Valley in Virginia is relatively low, but 
not zero. This is because hurricanes primarily impact coastal regions, and the Shenandoah Valley is located 
inland. Map 4.2.2. illustrates the annualized frequency of hurricanes, calculated by FEMA’s National Risk 
Index. The data suggests the region may experience between 0 to 0.07 events per year, compared to nearly 
three times that along the eastern coast. However, hurricanes and tropical storms can still have indirect 
effects on the region. 
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Data Source(s): FEMA National Risk Index Annualized Frequency Hurricane, 2023 

 

Map 4.2.2. Annualized Frequency of Tropical Storms/Hurricanes 
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CLIMATE CHANGE CONSIDERATIONS 

According to the Geophysical Fluid Dynamics Laboratory, several studies indicate that global warming may 
not affect the frequency of future tropical events. However, global warming will likely increase the intensity 
of storms due to greater water vapor in the atmosphere. In the Central Shenandoah Valley region, this could 
mean more severe secondary effects such as flash flooding, mudslides, and winds.  
 

VULNERABILITY 

The Commonwealth of Virginia 2023 Hazard Mitigation Plan estimates the region’s vulnerability to hurricanes 
using a Hazus model for a 1-percent-annual-chance return period. The plan reports the results by VDEM’s 
regions; the CSPDC is partially in both VDEM region 3 and region 6. Because the CSPDC’s footprint does not 
align exactly with either VDEM region, the damage estimates from the model are difficult to reconcile. 
However, Table 4.2.3. shows the loss estimates reported by locality. The average loss estimate across the 
state was $77,649, with Northern Virginia and the Eastern Shore showing the greatest loss. Combining the 
estimates for the localities in the CSPDCs footprint, it is estimated that the region would be at risk of losing 
approximately $323,500 given a 1-percent annual chance hurricane. Rockingham County, Augusta County, 
and the City of Harrisonburg rank the highest in terms of potential loss. 
 

Table 4.2.3. Hazus Hurricane Wind Annualized Loss 

VDEM Region Jurisdiction Loss Estimate 

VDEM Region 3 

Augusta $77,929 

Staunton $30,691 

Waynesboro $26,145 

Rockingham $81,727 

Harrisonburg $51,506 

 VDEM Region 6 

Bath $8,585 

Highland $3,836 

Rockbridge $26,044 

Buena Vista $7,352 

Lexington $9,729 
 

Data Source(s): Commonwealth of Virginia 2023 Hazard Mitigation Plan (Table 3-70) 
 



 
 
 
 
 
 

 
HAZARD PROFILE 3 

HIGH WINDS 
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DEFINITION 
Sustained winds greater than 40 miles per hour (mph) or gusts of 58 mph or greater; not associated with a 
tropical storm or hurricane.  

Tornadoes represent the most extreme form of high wind events and are classified using the Enhanced Fujita 
Scale (EF Scale), which ranges from EF0 to EF5 based on damage severity (see Table 4.3.1). The Enhanced 
Fujita Scale, implemented in 2007, replaced the original Fujita Scale after research demonstrated that the 
original scale overestimated the wind speeds necessary to produce specific types of damage. 
 

Table 4.3.1. Tornado Classification 

Rating F Scale 
(1971-2007) 

EF Scale 
(2007-Present) Damage Level 

0 F0: 40-72 mph EF0: 65-85 mph Light Damage – peeled surface from roof, gutter or 
siding damage. 

1 F1: 73-112 mph EF1: 86-110 mph 
Moderate Damage – stripped roof, mobile homes 
overturned, loss of exterior doors or windows. 

2 F2: 113-157 mph EF2: 111-135 mph 
Considerable Damage – roof torn off structure, 
foundation shifted, mobile homes destroyed. 

3 F3: 158-206 mph EF3: 136-165 mph Severe Damage – entire building stories destroyed, 
severe damage to large buildings (e.g., mall / school). 

4 F4: 207-260 mph EF4: 166-200 mph Devastating Damage – well-constructed houses and 
whole-frame homes completely leveled. 

5 F5: 261-318 mph EF5: >200 mph Incredible Damage – houses leveled, foundations 
swept away, high-rise buildings deformed. 

Data Source(s): National Weather Service, National Oceanic and Atmospheric Administration 
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BACKGROUND 
This analysis reviewed tornadoes and straight-line wind events, such as derechos and downburst events. 
Straight-line winds are associated with thunderstorm winds which have no rotation. These winds are often 
called damaging winds to differentiate the damage caused by a tornado and are classified as those which 
exceed 50-60 mph. A derecho is a windstorm that is widespread and long-lived that produces damaging 
straight-line winds. It is associated with rapidly moving thunderstorms that are curved in shape. An event is 
classified as a derecho if wind damage extends more than 250 miles, several wind gusts of 75 mph or greater, 
and has wind gusts of at least 58 mph along most of the length of the storm’s path. 

 

ASSOCIATED EFFECTS  

High wind events can lead to several secondary hazards such as property damage, transportation access 
issues, power outages, and telecommunication outages. Due to the rapid movement and short notice of 
straight-line wind events, activities outdoors, especially vehicles on roads, are most vulnerable and at risk. 
These events could have significant impact on power and cause loss of life. 
 

SIGNIFICANT HISTORICAL EVENTS 

From 1991-2010, Virginia averaged 18 tornadoes each year (NOAA, n.d.). During that same period, the 
CSPDC region only had 5 recorded tornadoes—this number could be higher since tornadoes are generally 
recorded when people are affected or structures are damaged. Table 4.3.2. summarizes the tornadoes in the 
region since 1950. Appendix E includes a more detailed history of tornadoes and strong wind events in the 
region, dating back to the 1800s. 
 

Table 4.3.2. Recorded Tornadoes and Impact Since 1950 

Date Intensity Locality(s) Impact 

May 6, 2022 EF0 Rockbridge Property Damage $8K 

April 26, 2022 EF1 Augusta, Waynesboro Property Damage: $200K 

August 6, 2020 EF0 Augusta Property Damage: $150K 
Crop Damage: $200K 

October 31, 2019 EF0 Rockingham Property Damage: $30K 

April 28, 2011 EF1 Augusta, Rockingham Property Damage: $425K 

April 16, 2011 EF0 Augusta, Rockbridge Property Damage: $2.2M 

August 2, 2008 EF0 Rockingham N/A 

May 9, 2003 F0 Augusta N/A 

July 31, 1999 F1 Augusta Property Damage: $15K 

June 24, 1996 F1 Rockingham Property Damage: $40K 
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Date Intensity Locality(s) Impact 

June 10, 1995 F1 Augusta, Waynesboro Property Damage: $2M 

May 4, 1990 F2 Augusta Fatalities: 2; Injuries: 10 
Property Damage: $2.5M 

October 2, 1979 F1 Rockingham Property Damage: $25K 

August 15, 1975 F1 Rockingham Property Damage: $25K 

June 5, 1975 F0 Augusta, Rockbridge N/A 

April 4, 1974 F1 Augusta Property Damage: $2.5M 

November 29, 1963 F2 Augusta Property Damage: $25K 

August 6, 1960 F2 Rockingham Property Damage: $25K 

July 1, 1959 F1 Augusta Property Damage: $25K 

April 28, 1959 N/A Highland Property Damage: $2.5K 

April 5, 1952 F2 Augusta, Rockingham Injuries: 2 
Property Damage: $275K 

 

Data Source(s): Tornado Path, 2025. Note: Data was only available at the County level. 
 

While tornadoes are relatively uncommon in the region, the region has experienced other high wind events. 
Map 4.3.1. shows the number of occurrences for non-tornadic events using National Risk Index (NRI) 
reported events for counties in Virginia. Most of the communities in the CSPDC region have 51-100 events 
reported. The easternmost part of Rockingham County has slightly more, 101-150 events reported.  
 

Map 4.3.1. Reported Number of Historic Strong Wind Events 

 

Source: Commonwealth of Virginia 2023 Hazard Mitigation Plan (Figure 3-129). 
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High winds and damaging winds associated with straight-line winds have been known to impact this region. 
However, derechos are rare. It has been over a decade since the last major derecho, which affected several 
Midwest and Mid-Atlantic states at the end of June 2012. The storm complex was fueled by hot and humid 
air. The system produced 70-90 mph straight-line winds and caused over a million residents to lose power 
during the subsequent heat wave (Sublette, 2013). Map 4.3.2. shows the percent of people without power 
on July 1, 2012, as estimated by the Commonwealth. In the region, Highland, Bath, and Rockbridge counties 
and the cities of Lexington and Buena Vista were most affected. 
 

Map 4.3.2. Percent of Population that Experienced a Power Outage (July 1, 2012) 

 

Source: Commonwealth of Virginia, 2012 
 

DISASTER DECLARATIONS 

Since 2000, FEMA has recognized one Major Disaster Declaration related to high winds in the state:  

• July 17, 2012: Severe Storms and Straight-Line Winds (FEMA-4072-DR) 

Immediately following the 2012 derecho, the Governor requested a declaration for Public Assistance for 47 
counties and 15 independent cities and Hazard Mitigation Grant Program assistance for the entire 
commonwealth. The counties of Augusta, Bath, Highland, Rockbridge, and Rockingham and the cities of 
Lexington and Staunton were included in the nearly $21 million public assistance request (FEMA, 2012). The 
calculated county/city-wide per capita impact for each is shown in Table 4.3.3. 
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Data Source(s): FEMA, 2012 

 

AREAS OF IMPACT 
The entire region’s population and infrastructure are vulnerable to high winds based on historical 
occurrences. Chart 4.3.1. shows the number of tornado instances by month. In the region, tornadoes are 
more common in the spring and summer months, likely because they can be caused by thunderstorms.  

 

Chart 4.3.1. Number of Recorded Tornadoes Since 1950 by Month 

 
Data Source(s): Tornado Path, 2025 

 

Map 4.3.3. shows the tornado touchdowns and tracks in the region since 1950, according to the National 
Oceanic and Atmospheric Administration’s database. Over the past 75 years, around 20 tornadoes have 
affected Rockingham and Augusta counties alone. It is important to note, however, that records of tornado 
instances require reporting on populations affected and property damage; in less populated areas, such as 
Highland and Bath counties, tornado instances may be underrepresented. 

In terms of straight-line wind events, the National Risk Index (NRI) includes a dataset for the estimated 
frequency of strong wind events per year by census tract at the county/city level. While not as accurate as 
local data, this was the best available data to the region at the time of the plan update. Map 4.3.4. shows the 
census tract-level data in the context of the region. According to this dataset, Bath and Highland counties 
experience about 0.7 to 2.1 events per year, while the rest of the region is estimated to have between 2.1 and 
3.9 events per year.  
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Table 4.3.3. Estimated Per Capita Impact, 2012  

Augusta County $13.02 Rockbridge County $16.81 

City of Staunton $4.18 City of Lexington $27.36 

Bath County $248.86 Rockingham County $12.23 

Highland County $77.13 Statewide $3.44 



 

Chapter 4 | Threat & Hazard Identification and Risk Assessment 4.3-6 
 

 
Data Source(s): FEMA Geospatial Resource Center, National Oceanic and Atmospheric Administration, 2024  

 

Map 4.3.3. Tornado Touchdowns and Tracks since 1950 
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Data Source(s): FEMA National Risk Index Annualized Frequency Strong Wind, 2023 

Map 4.3.4. Annualized Frequency of Strong Wind Events by Census Tract 
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ESTIMATED LOSSES 
As listed earlier in Table 4.3.2., NOAA’s dataset indicates that the region has lost about $1.5 million in 
property damage due to tornado events since 1950. Two tornado events, one in 1952 and the other in 1990, 
led to personal injury. The latter event also resulted in two fatalities. In terms of straight wind events, it is 
harder to estimate the losses to the region over time due to historic data limitations. Additionally, cascading 
effects can exacerbate recovery costs. For example, the June 2012 derecho that travelled 600 miles between 
Indiana to Virginia cost a collective $2.9 billion in damages across 3 states.  
 

PROBABILITY OF FUTURE OCCURRENCES 

High wind events are expected to occur regularly within the region, primarily in association with 
thunderstorm activity. Based on National Risk Index data, most of the region experiences approximately 2.1 
to 3.9 strong wind events per year, while more mountainous areas such as Bath and Highland counties 
experience 0.7 to 2.1 events annually. This suggests a high annual probability that at least one damaging 
wind event will occur in any given year. 

While tornadoes are less frequent, historical records indicate that they occur intermittently, with roughly 20 
recorded events in Augusta and Rockingham counties since 1950, indicating a low to moderate annual 
probability but a persistent long-term risk. 
 

CLIMATE CHANGE CONSIDERATIONS 

Research on how climate change affects high wind events remains limited compared to other hazards. 
However, some studies suggest that a warming climate may increase the intensity of thunderstorm wind 
gusts. This is thought to result from greater temperature differences within storms, which can strengthen 
downdrafts and produce stronger surface winds. Due to the localized nature of thunderstorms, these 
relationships are less well understood than for larger-scale storm systems (Owen, 2023).  
 

VULNERABILITY 

The FEMA National Risk Index (NRI) is a tool developed by the Federal Emergency Management Agency 
(FEMA) to assess and communicate the relative risk of natural hazards across the United States. The tool 
provides a risk rating score for each of the 18 natural hazards included in the database. Each hazard's risk 
rating is a composite score that incorporates the: 

• Frequency of the hazard. 
• Severity or intensity of the event. 
• Vulnerability of the area (e.g., population density, building construction). 
• Resilience of the area (e.g., preparedness, mitigation measures). 

Map 4.3.5. shows the risk rating score by census tract in the region for tornado events. According to this 
dataset, the region generally has a low risk rating. Similarly, Map 4.3.6. shows the risk rating score by census 
tract for strong wind events. This data shows that Augusta and Rockbridge counties have relatively higher 
risk as well as the City of Harrisonburg.  
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Data Source(s): FEMA National Risk Index Tornado Risk Rating, 2023 
 

Map 4.3.5. Risk Rating for Tornado Events by Census Tract 
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Data Source(s): FEMA National Risk Index Strong Wind Risk Rating, 2023 

Map 4.3.6. Risk Rating for Strong Wind Events by Census Tract 



 
 
 
 
 
 
 
HAZARD PROFILE 4 

WILDFIRE  
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DEFINITION 
An unplanned fire event, also known as a wildland fire, that burns in natural areas such as forests, prairies, 
or grasslands. Fire intensity and fire severity are both terms used to characterize a fire, but they describe 
different measurements. Fire intensity is a measure of the heat energy released, whereas fire severity is a 
measure of a fire’s impact on a site (Keely, 2009). For the purposes of this plan, fire severity is used to 
describe the extent or range of impact a wildfire could have on the region’s environment.  
 

Table 4.4.1. Fire Severity Scale 

Level Definition 

Low A fire that has limited effect on overstory trees (<30% mortality), understory 
vegetation, and soils. 

Moderate A fire producing variable, moderate effects on overstory trees, averaging 30-80% of 
the vegetation killed, and/or moderate soil exposure. 

High A fire producing a high percentage of overstory tree mortality (>80%) and/or 
extensive mineral soil exposure. 

 

Data Source(s): Northwest Fire Science Consortium (n.d.) 
 

BACKGROUND 
While lightning is the most common natural cause for wildfires, approximately 88% of wildfires are initiated 
by humans with burning debris being the number one cause, followed by unattended campfires, arson, or 
carelessness (National Interagency Fire Center, n.d.; Western Fire Chiefs Association, 2024). Wildfires are 
characterized by their uncontrollable, unpredictable, and fast-spreading behavior, loss of natural resources, 
structures, and in some cases human life. They often begin unnoticed and spread quickly and are usually 
signaled by dense smoke that fills the area for miles around.  

A wildfire can happen any time of year, but the wildfire seasons for each region of the United States 
predominantly influences the occurrences of them. In the southeastern part of the United States, the spring 
wildfire season begins in March and goes through May; the fall wildfire season occurs from September to 
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October. Three primary factors, namely fuel types, topography, and weather, increase the probability of a 
wildfire igniting and spreading and can influence the behavior of a wildfire. 

FUELS 

Vegetation, such as naturally occurring and non-native species of grass, brushes, and trees, as well as 
structures fuel wildfires (Northwest Fire Science Consortium, n.d.). The chemical makeup, the level of 
moisture, and the amount of vegetation or material present affect wildfire potential. The composition of the 
plant materials determines how combustible the fire will be depending on the types of oils and resins in 
different types of grasses, shrubs, or trees (National Park Service, n.d.). The amount of moisture in the 
vegetation is an essential component for fuel as the drier the material is the more intense and fast the fire 
will spread. The denser the vegetation the faster, the hotter, and longer the wildfire will burn (NPS, n.d.; 
Wildland Fire Investigation Subcommittee, 2016). 

TOPOGRAPHY 

The slope, aspect, and reliefs of topography influence the speed, direction, and intensity of wildfires. The 
steeper the slope the faster wildfire will spread. Wildfires that occur on south facing slopes will be more 
intense than fires on north facing slopes due to the south facing slopes absorbing more heat from the sun. 
The change in topography regulates air movement which can change the direction of wildfire. A wildfire that 
moves upward will pre-heat fuels causing the fire to move faster (NPS, n.d.). 

WEATHER 

Weather affects the probability of wildfires and has a significant effect on its behavior. Temperature, 
humidity, and wind affect the severity and duration of wildfires, with wind being the most important factor. 
Wind influences the uncontrollable movement of fires to other fuel sources. Higher temperatures will cause 
less humidity and drier fuel sources, increasing the intensity of the fuel burning, as well as increase the 
likelihood for lightning strikes (NOAA, 2023). Areas that have experienced prolonged droughts or are 
excessively dry are also at risk for wildfires.  
 

ASSOCIATED EFFECTS  

Secondary effects include impaired air and water quality due to smoke and ash from burned sites, surface 
runoff and landslides due to loss of vegetation, transportation route closures, resident displacement, utility 
service interruptions, and the introduction of non-native species. A low intensity wildfire, though unplanned, 
can be beneficial to the forest by clearing out excess vegetation and creating a healthier habitat for wildlife. 
A high-severity wildfire, though, can be devastating, burning all the vegetation to the point where the soil is 
not viable for regrowth of trees, displacing wildlife corridors, killing wildlife, and in some cases causing ash 
and debris from the fire to leach into the streams and other water sources affecting aquatic life (Snow, 2022).   
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SIGNIFICANT HISTORICAL EVENTS 
According to Virginia Department of Forestry (VDOF) data for the CSPDC region, 285 wildfire incidents 
occurred between 2014 and 2024. Historically, larger wildfires occur every 2-3 years on average; however, 
the average frequency has increased to every 1-2 years since 2014. Table 4.4.2 summarizes all wildfire 
incidents by county and acreage burned. These values do not include federal lands, towns, and cities which 
are not tracked in the VDOF data. Since 2014, 9 wildfires, burning over 1,000 acres each, have occurred (see 
Table 4.4.3).  Refer to Appendix E – Detailed Hazard Histories for more information on past events.  

Map 4.4.1 shows the annualized frequency of wildfires by census tract in the region based on FEMA's 
National Risk Index (NRI) dataset. Although wildfires occur less frequently in the eastern United States than 
in the West, the Shenandoah Valley shows notably elevated wildfire occurrence rates.  
 

DISASTER DECLARATIONS 

Wildfires have been a historical concern in the CSPDC region, though a disaster declaration has not been 
issued since 2011 for the region (Federal Emergency Management Agency, n.d.).  
 

Table 4.4.2. Regional Wildfire Incidents Between 2014-2024 

 Augusta Bath Highland Rockbridge Rockingham Total 

Incidents 122 29 17 32 85 285 

Acres Burned 1,035 497 253 5,072 1,622 8,479 

 

Table 4.4.3. Wildfires Larger than 1,000 Acres, 2014 – 2024 

Year Location Description 

2024 Augusta County  
(Big Levels Fire) 

In December of 2024, approximately 1,300 acres burned in the St. 
Mary’s Wilderness near Greenville, VA. 

2024 
 

Rockingham County  
(Capon/Brush Run Fire) 

Several fires sparked during a period of strong westerly winds and 
extremely low relative humidity values, eventually burning 2,368 
acres in the George Washington National Forest. The fires were part 
of a greater complex of fires, named the North Zone Complex.  

2023 Rockbridge County  
(Matts Creek Fire) 

A human-caused wildfire burned approximately 11,000 acres in the 
George Washington National Forest.  

2021 Goshen Wildfire A wildfire in Rockbridge County that burned 1,730 acres in the 
Goshen Wildlife Management Area. 
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Table 4.4.3. Wildfires Larger than 1,000 Acres, 2014 – 2024 

Year Location Description 

2018 Rockingham County  
(Gate Mountain Fire) 

Wildfire started from a miscellaneous source and burned 1,040 
acres of private forest in the Gate Mountain area. 

2018 Rockbridge & Augusta  
(Tye River Fire) 

The wildfire was caused by a vehicle fire that quickly spread onto 
national forest lands and nearby private lands. The fire burned 
approximately 2,057 acres. 

2018 Rockbridge County  
(Hog Back Fire) 

Wildfire from an incendiary source burned 1,730 acres on Hog Back 
Mountain. 

2017 Rockbridge County  
(Goshen Pass Wildfire) The wildfire started in the Goshen area and burned 3,100 acres. 

2016 Rockingham County  
(Rocky Mountain Fire) 

The fire started as a 70-acre fire in the Shenandoah National Park. At 
its maximum size of 10,326 acres, it was the second largest forest 
fire in the history of Shenandoah National Park. 

Data Source(s): Virginia Department of Forestry, 2024 
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Data Source(s): FEMA National Risk Index Annualized Frequency Wildfire, 2023 

Map 4.4.1. Annualized Frequency of Wildfires by Census Tract 
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AREAS OF IMPACT 
According to the 10-year average, 700 wildfires burn in Virginia annually, burning approximately 9,500 acres 
(Wildlife in Virginia, n.d.). Most fires occur in western Virginia, where steep mountain topography and 
abundant forest vegetation create favorable conditions for wildfire. The Central Shenandoah Region is 
situated between Blue Ridge Mountains to the east and the Allegheny Mountains to the west. Dense forest 
coverage characterizes much the region, including the Shenandoah National Park, George Washington 
National Forest, Jefferson National Forest, and adjacent private forested lands. Table 4.4.4 lists the extent of 
public land area in each county within the region. 
 

 

WILDLAND-URBAN INTERFACE 

The Wildland-Urban Interface (WUI) refers to the zone where human-developed areas (such as homes, 
towns, and infrastructure) meet or intermingle with wildland areas, which are typically forested or other 
natural environments. This interface is important because it represents areas at risk of wildfire, especially in 
regions with dry conditions. Map 4.4.2 shows the WUI in the region, according to the USDA’s dataset. 

The Wildland-Urban Intermix represents the low-density development in the form of residential structures 
surrounded by woodlands and forests on more than two sides. The areas with the most risk tend to be the 
few houses along the ridge line of the Blue Ridge and Alleghany mountains, as Map 4.4.2 shows. There are a 
few orange areas near more urban areas of the counties, especially near the cities of Buena Vista, 
Harrisonburg, Lexington, Staunton, and Waynesboro. 

CRITICAL FACILITIES 

Table 4.4.5 shows the number of critical facilities identified by the steering committee in the Wildland-Urban 
Interface (WUI) areas. These vulnerable facilities were reviewed with stakeholders throughout the planning 
process and were considered in the development of final mitigation actions, as presented in Chapter 6. 

Table 4.4.4. Extent of Public Lands in the CSPDC Region 

County Land Area 
(Rounded) Public Lands % of Land Area 

in Public Lands 

Augusta 618,925 acres 
George Washington National Forest and Shenandoah 
National Park (214,410 acres) 

34.6% 

Bath 338,688 acres 
Public Land (172,231 acres); Gathright Wildlife 
Management Area (13,428 acres); Douthat State Park 
(4,545 acres) 

56.2% 

Highland 265,702 acres 
Federal Lands (59,273 acres); The Highland Wildlife 
Management Area (14,889 acres) 

27.9% 

Rockbridge 381,786 acres 
National Forests (66,007 acres); State-maintained land 
(29,841 acres) 

25.1% 

Rockingham 543,866 acres 
George Washington and Jefferson National Forest 
(178,179 acres); State owned (1,513 acres) 

33.0% 
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Data Source(s): USDA Research Data Archive, 2023. 

 

Map 4.4.2. Wildland-Urban Interface (WUI) in the CSPDC Region 
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Table 4.4.5. Number of Critical Facilities in Wildland-Urban Interface (WUI) Areas 
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  City of Harrisonburg 0 0 1 0 0 0 0 0 0 0 

  Rockingham County 6 8 1 0 2 0 0 2 0 1 

  Town of Bridgewater 0 0 0 0 0 0 - - 1 0 

  Town of Broadway 0 0 0 0 0 0 - - 0 0 

  Town of Dayton 1 0 0 0 0 0 - - 0 0 

  Town of Elkton 3 3 2 0 1 0 - - 12 2 

  Town of Grottoes 3 1 1 3 3 0 - - 10 0 

  Town of Mt. Crawford 0 0 0 0 0 0 - - 0 0 

  Town of Timberville 0 0 0 0 0 0 - - 0 0 
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  City of Staunton 0 0 0 3 0 0 0 0 1 0 

  City of Waynesboro 2 13 5 16 7 0 2 3 27 3 

  Augusta County 7 8 31 26 20 0 2 5 38 2 

  Town of Craigsville 1 2 0 5 1 0 - - 11 0 
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  City of Buena Vista 2 5 2 0 5 0 1 4 15 2 

  City of Lexington 0 0 1 0 0 0 0 1 0 0 

  Rockbridge County 3 5 4 1 3 0 0 5 16 3 

  Town of Glasgow 3 1 2 0 0 0 - - 2 0 

  Town of Goshen 2 0 0 0 0 0 - - 3 0 

Ba
th

-H
ig

hl
an

d   Bath County 5 5 2 1 2 1 2 6 12 3 

  Highland County 4 4 2 0 0 0 0 5 7 0 

  Town of Monterey 0 0 0 0 0 0 - - 0 0 

CSPDC Total 5 5 42 55 54 55 44 1 7 31 
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WOODLAND COMMUNITIES 

The 2020 Central Shenandoah Regional Wildfire Protection Plan (CSRWPP) identifies 90 “woodland 
communities,” which are neighborhoods within the region’s Wildland-Urban Interface (WUI). Table 4.4.6 
summarizes the number of woodland communities by county. The full list of communities can be found in 
the individual county profiles within the 2020 CSRWPP. Because of their location in the WUI, these 
communities face elevated wildfire risk. This makes them priority areas for fire safety outreach and the 
Firewise USA program, a national initiative led by the National Fire Protection Association (NFPA). 

 

Data Source(s): Central Shenandoah Regional Wildfire Protection Plan, 2020 
Note: Data was only available at the County level 
 

ESTIMATED LOSSES 
Wildfire impacts both natural resources and human structures. Table 4.4.7 includes the total estimated 
damage to timber and structures since 2014. Timber losses by far account for most of the economic impact 
of wildfire in CSPDC; timber damages are almost 10 times the value of structural damage.  

Table 4.4.7. Wildfire Timber and Structural Damage from 2014-2024 

County Timber Acreage Total Timber Damage Structures Damaged Total Structural Damage 

Augusta 905 $288,700 4 $8,750 

Bath 493 $42,250 3 $60,200 

Highland 193 $88,000 1 $5,500 

Rockbridge 5009 $2,426,150 1 $10,000 

Rockingham 1533 $290,600 9 $246,200 

Total 8133 $3,135,700 18 $320,650 

Data Source(s): Virginia Department of Forestry, 2024 
Note: Data was only available at the County level 
 

PROBABILITY OF FUTURE OCCURRENCES 
Future wildfire probability depends on global warming, population shifts, and land use patterns. Global 
warming increases wildfire risk and lengthens fire seasons in two ways: extended droughts dry out vegetation 
that serves as fuel, while higher temperatures create conditions conducive to fires over longer periods each 
year (United States Environmental Protection Agency, n.d.; NOAA, 2023). Rising temperatures also enable 

Table 4.4.6. Number of Woodland Communities by County 

Augusta County 43 Rockbridge County 12 

Bath County 8 Rockingham County 25 

Highland County 2 CSPDC Region  90 
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non-native plant species to establish in new areas, where they outcompete native vegetation after fires and 
reduce ecosystem diversity (Western Ecological Research Center, 2017). 

The region's extensive public forests attract millions of visitors annually—over 24 million combined visited 
George Washington National Forest and the Blue Ridge Parkway in 2023 (NPS, 2024)—increasing human-
caused ignition risks from uncontrolled campfires and debris. Meanwhile, rural migration has accelerated 
since 2020, with every regional county experiencing growth of 0-4% from 2020 to 2023 (Weldon Cooper 
Center for Public Service; Lombard, 2024). This migration increases population exposure to wildfire risk near 
heavily forested areas and challenges emergency response times in rural locations. New developments like 
solar facilities and data centers add localized fire risks and potential strain on water resources during 
droughts when wildfire danger peaks. 

 

VULNERABILITY 
Vulnerability patterns differ by setting. In densely populated cities and growth areas, wildfire impacts pose 
greater risk to human life, structures, and infrastructure, though ignition probability is lower. Conversely, rural 
areas face higher wildfire likelihood due to abundant vegetation that can fuel fires, with risk increasing as 
human activity—such as recreation, debris burning, and development—expands into forested areas. 

The Southern Wildlife Firescape map classifies counties based on social, built, biophysical, and ecological 
properties, as well as fire event history, illustrating these varied vulnerabilities across the region. Highland 
and Bath counties consist primarily of cool, wet broadleaf mountain forests with moderate potential for high-
intensity fires but low burn probability. These counties have low structural risk due to sparse population and 
limited social vulnerability. Augusta, Rockbridge, and Rockingham counties exhibit more varied landscapes 
and, therefore, more varied vulnerability. Each is characterized by semi-rural areas that face low social 
vulnerability with moderate climate risks; agricultural rural areas that contain vulnerable communities but 
low wildfire potential; and urban areas that function as urban peripheries (Landscapes of fire, n.d.). 

As mentioned earlier, rural migration has increased throughout the region, placing more residents near 
heavily forested areas where emergency response times are longer. Map 4.4.3 illustrates fire and rescue 
station service areas at 5-, 10-, and 15-minute response intervals, showing coverage gaps in rural portions 
where wildfire risk is higher. While much of the region's inhabited land area falls within a 15-minute response 
area, these longer response times in rural locations can delay initial suppression efforts. 
 

HISTORICAL AND CULTURAL RESOURCES  

The national landmarks, historic places, and buildings are the foundational resources making up the 
landscape of the region. They are especially vulnerable to wildfire due to the buildings being constructed 
when modern fire engineering standards did not exist, as well as being in natural areas surrounded by 
flammable vegetation and fire suppression resources not being readily available.  The loss of historical and 
cultural resources would be devastating, not only for the historical materials but also the tangible memories 
of the past. Table 4.4.8 lists the historic places within the Wildland-Urban Interface (WUI) defined by USDA. 
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Data Source(s): CSPDC Localities, ESRI, 2025 

  

Map 4.4.3. Fire & Rescue Station Service Areas 
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Table 4.4.8. Historic Places in Wildland-Urban Interface Areas 

City/County Property NR Property ID 

Augusta Mt. Zion Schoolhouse 85000392 

Augusta Crimora School 85000384 

Augusta Craigsville School 85000383 

Augusta Estaline Schoolhouse 85000385 

Augusta Walker's Creek Schoolhouse 85000396 

Bath Mustoe House 02000363 

Bath Ashwood School 16000484 

Bath Switchback School 13000985 

Bath T. C. Walker School 100005532 

Bath Millboro School 03001439 

Bath Reveille 100006499 

Buena Vista Old Courthouse 79003297 

Buena Vista Southern Seminary Main Building 72001501 

Buena Vista Seay, W.N., House 07000826 

Buena Vista Buena Vista Colored School 03000191 

Highland Mansion House 05001619 

Highland Jones, C.P., House & Law Office 13000989 

Highland McDowell Presbyterian Church 100004979 

Highland Monterey Hotel 74002130 

Highland Crab Run Lane Truss Bridge 09000728 

Lexington Lylburn Downing School 03001093 

Rockbridge Poague, Margaret E., House 07000236 

Rockbridge Church Hill 79003079 

Rockbridge Chapel Hill 11000350 

Rockbridge Rockbridge Inn 95000398 

Rockbridge Timber Ridge Presbyterian Church 69000278 

Rockingham Miller-Kite House 79003083 

Rockingham  Joseph Funk House 75002036 

Waynesboro Rose Cliff 06000755 

Waynesboro Fishburne Military School 84000058 

Waynesboro Coiner-Quesenbery House 76002232 
 

Data Source(s): NPS National Register of Historic Places, 2024; USDA Research Data Archive, 2023 
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RISK 

USDA's Wildfire Risk to Communities tool evaluates how many structures in each locality could be exposed 
to wildfire. Structures with minimal exposure are unlikely to be affected by wildfire. Structures with indirect 
exposure may be ignited by embers or through home-to-home ignition. Structures with direct exposure may 
be ignited by adjacent vegetation, flying embers, or nearby structures. 

As shown in Table 4.4.9, the rural counties—Bath, Highland, Rockbridge, and Augusta—have the highest 
percentages of structures facing direct wildfire exposure (ranging from 78% to 97%). In contrast, the cities 
show varied patterns: Harrisonburg and Staunton have the lowest direct exposure (12% and 22% 
respectively), while Buena Vista and Lexington have higher indirect exposure (85% each). Rockingham 
County, with its mix of rural and urban areas, falls between these extremes with 73% direct exposure. 

 

Data Source(s): USDA Forest Service, Wildfire Risk to Communities, 2024 

In addition to this national-level dataset, the 2020 Central Shenandoah Regional Wildfire Protection Plan 
(CSRWPP) provides complementary regional analysis using Virginia Department of Forestry data. Map 4.4.4 
displays areas of high, medium, and low wildfire risk throughout the region, along with the 90 woodland 
communities identified at that time. This spatial analysis helps localities prioritize mitigation efforts and 
target outreach to the most vulnerable areas. 

Table 4.4.9. Building Exposure to Wildfire by City/County, 2024  

Locality Minimal Exposure Indirect Exposure Direct Exposure 

Augusta County 2% 20% 78% 

Bath County < 1% 5% 95% 

City of Buena Vista < 1% 85% 15% 

City of Harrisonburg 59% 28% 12% 

Highland County < 1% 3% 97% 

City of Lexington < 1% 85% 15% 

Rockbridge County < 1% 9% 91% 

Rockingham County 10% 17% 73% 

City of Staunton 37% 41% 22% 

City of Waynesboro 28% 55% 17% 
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Data Source(s): Central Shenandoah Regional Wildfire Protection Plan, 2020 

 

Map 4.4.4. Wildfire Risk in the CSPDC Region 



 
 
 
 
 
 
 

HAZARD PROFILE 5 

DROUGHT 
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DEFINITION 

A period of abnormally dry weather due to a deficiency of precipitation that persists long enough to produce 
effects like agricultural losses; water supply shortages; and impacts on public health and energy production. 
 

BACKGROUND 
Droughts are a normal and recurrent feature of climate that can affect vast regions and a multitude of people. 
The severity of the drought depends upon the degree of moisture deficiency, the duration, and the size of the 
affected area, as well as the demands of human activity and agriculture on water supplies. According to the 
National Weather Service, there are four types of droughts:  

• Meteorological drought, which is based on “the degree of dryness or rainfall deficit and the length 
of the dry period.” 
 

• Hydrological drought, which is based on “the impact of rainfall deficits on the water supply such as 
stream flow, reservoir and lake levels, and ground water table decline.” 
  

• Agricultural drought, which refers to “the impacts on agriculture by factors such as rainfall deficits, 
soil water deficits, reduced ground water, or reservoir levels needed for irrigation.”  
 

• Socioeconomic drought, which considers “the impact of drought conditions ... on supply and 
demand of some economic goods …”  

 
DROUGHT MONITORING 

Drought conditions in Virginia are assessed by the Virginia Drought Management Task Force, (VA DMTF) on a 
needed basis when drought conditions are present or expected to develop (Worley, et. al., 2022). The VA 
DMTF is an interagency group comprised of Virginia Department of Agriculture and Consumer Services 
(VDACS), Virginia Department of Health (VDH), Virginia Department of Environmental Equality (DEQ), USGS 
and other agencies that make drought stage declarations and publishes monthly “Drought Status Reports.”  
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Droughts are often measured by precipitation levels. The region receives an average of up to 40 inches of 
precipitation annually, making it relatively “water-rich” (NOAA, 2022). However, Virginia is prone to "flash 
droughts," which occur due to a combination of below-average rainfall and extreme heat. The state has a 
history of multi-year droughts, with the region experiencing many of them (National Integrated Drought 
Information System [NIDIS], n.d.). 

The region frequently faces periods of abnormally dry conditions, depending on annual rainfall levels. Chart 
4.5.6. shows the region’s precipitation levels from 2010 to 2024 (National Centers for Environmental 
Information [NCEI], 2025). The black line in the chart represents the state’s average annual rainfall of 
approximately 43 inches (NCEI, 2025). Any rainfall amount below this line indicates that the region 
experienced abnormally dry conditions or a drought, according to the Standard Precipitation Index (SPI).  

 

 

 
Data Source(s): FEMA National Risk Index Annualized Frequency Drought, 2023 
Note: Data was only available at the County level. 

 

ASSOCIATED EFFECTS  

Significant secondary impacts associated with droughts include impacts on local and regional economies 
focused on agriculture and tourism. The most significant secondary hazard from drought is its impact on 
drinking water supplies, which can lead to both human and economic stresses due to water use restrictions. 
Drought not only affects surface water sources but also groundwater supplies, potentially causing long-term 
issues such as land subsidence and ecosystem damage. Drought also increases the risks for wildfire, flash 
floods, and landslides, as it alters soil conditions and reduces vegetation.  
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Chart 4.5.6. Precipitation in the CSPDC Region, 2010-2024
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SIGNIFICANT HISTORICAL EVENTS 

Since the mid-twentieth century, the planning region has experienced moderate to severe droughts at least 
once per decade, with the frequency of these droughts increasing over the last 50 years (United States 
Department of Agriculture, 2017). Table 4.5.1. details the U.S. Drought Monitor (USDM) categories for 
droughts: Abnormally Dry (D0), Moderate Drought (D1), Severe Drought (D2), Extreme Drought (D3), and 
Exceptional Drought (D4). The categories are based on the values for the Standard Precipitation Index (SPI), 
which measures precipitation anomalies compared to a long-term average. 
 

Table 4.5.1. Drought Categories 

 Category SPI Range Possible Impact 

 
D0 

Abnormally 
Dry 

-0.5 to -0.7 Short-term dryness, slowing the growth of crops or pastures.  

 
D1 

Moderate 
Drought 

-0.8 to -1.2 
Some damage to crops and pastures. Low water levels in streams, 
reservoirs, or wells. Voluntary water-use restrictions. 

 
D2 

Severe 
Drought 

-1.3 to -1.5 
Crop or pasture losses likely. Water shortages are common. Water 
restrictions are imposed. 

 
D3 

Extreme 
Drought 

-1.5 to -1.9 
Major crop and pasture losses, widespread water shortages or 
restrictions. 

 
D4 

Exceptional 
Drought 

-2.0 or lower 
Widespread crop and pasture losses. Water emergencies declared due 
to shortages in reservoirs, streams, and wells. 

 

Charts 4.5.1-4 show the frequency and severity of droughts since 2001, and the percentage of land affected 
in each subarea (National Drought Mitigation Center, 2025). Overall, the region experiences mostly 
abnormally dry periods. However, this dataset indicates that the region has had more intense drought spells 
since 2023. Table 4.5.2. summarizes the region’s significant drought history over the last 10 years. 
 

Chart 4.5.1. Historical Drought Conditions for the Bath-Highland Area 
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Chart 4.5.2. Historical Drought Conditions for the Harrisonburg-Rockingham Area 

 

 

Chart 4.5.3. Historical Drought Conditions for the Staunton-Augusta-Waynesboro Area 

 

 

Chart 4.5.4. Historical Drought Conditions for the Lexington-Rockbridge-Buena Vista Area 
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Table 4.5.2. CSPDC Drought History, 2014-2024 

Date Location Description 

2014 
Augusta, Bath, 
Highland, and 

Rockbridge Counties 

The U.S. Secretary of Agriculture declared two agriculture 
disaster designations for the Region (S3782 and S3793). The first 
included Bath County as a primary county, and the counties of 
Augusta, Highland, and Rockbridge as contiguous counties. The 
second declared Highland County as a primary county, and the 
counties of Augusta and Bath as contiguous counties. 

2016 
Augusta, Highland, 

and Rockingham 
Counties 

Localities experienced moderate drought conditions throughout 
the spring. 

2017-2018 All localities 

Moderate drought conditions in the Region began in February 
2017 and ended in May 2017. Due to the drought, the Augusta 
County Service Authority provided two locations for people to 
purchase water. One water source was non-potable for 
livestock or gardening use. The second water source provided 
drinking water for purchase. The U.S. Secretary of Agriculture 
declared an agriculture disaster designation for Rockingham 
County as a contiguous county (S4297). 

2019 All localities 

Following a long-term wetness that was experienced in the 
Spring and Summer of 2019, the region experienced a “flash 
drought” in the Fall of 2019. The “flash drought” was caused by 
a significant lack of rain and unusual high temperatures. A 
statewide drought advisory was issued by the Virginia 
Department of Environmental Quality. During the “flash 
drought,” the counties of Augusta, Bath, Rockbridge, and 
Rockingham, and the cities of Lexington, Buena Vista, and 
Waynesboro experienced moderate drought conditions. Bath, 
Rockbridge, and Buena Vista also experienced severe drought 
conditions in October 2019. 

10/17/2023-
12/01/2023 

Rockbridge and Bath 
Counties. 

Severe drought conditions across the southern Shenandoah 
Valley. The lack of rainfall contributed to a gradual decrease in 
stream flows, groundwater. and soil moisture in this region. A 
notable impact was poor pasture growth, forcing ranchers to 
begin feeding hay to livestock more and/or earlier than they 
normally might. Wildland fire activity increased. 

7/16/2024-
10/01/2024 

All Counties, 
Staunton, and 
Waynesboro 

Severe drought is ongoing throughout all counties and 2 cities in 
the region. 
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DISASTER DECLARATIONS 

Since 2012, the U.S. Secretary of Agriculture has declared five Agriculture Disaster Designations for localities 
within the Region impacted by drought.  

 

Table 4.5.3. Agriculture Disaster Designations, 2012 – 2024 

Date Localities 

10/15/2014 Augusta, Bath, Highland, and Rockbridge 

6/25/2019 Rockbridge 

10/16/2019 Rockbridge 

9/05/2023 All Counties, Staunton, and Waynesboro 

7/16/2024 All Counties, Staunton, and Waynesboro 

 

AREAS OF IMPACT 
Map 4.5.1. shows the annual frequency of drought events by census tract in the region, according to FEMA’s 
National Risk Index database. Generally, the region ranks relatively low for the number of droughts per year. 
This dataset suggests that the region experiences zero to ten events per year, which is relatively low 
compared to the western part of the nation (FEMA, 2023). 
 

ECONOMIC IMPACT 

As mentioned in the Regional Setting chapter, agriculture is Virginia's largest private industry, generating 
$82.3 billion annually (Virginia Department of Agriculture and Consumer Services, 2021). Rockingham and 
Augusta counties lead the Commonwealth in agricultural sales, contributing 22% and 8% of the state's total 
respectively, according to the 2022 Census of Agriculture. 

Droughts significantly impact Virginia agriculture by reducing soil moisture, limiting water supplies for 
irrigation and livestock, and decreasing available forage. These weather disasters have contributed to a 
decline in Virginia farms from 43,225 in 2017 to 38,995 in 2022 (Virginia Farm Bureau, 2024), with some 
operations forced to close. In October 2024, the USDA designated 33 Virginia counties as primary natural 
disaster areas due to growing season droughts. This designation enables emergency credit through USDA 
FSA loans for drought recovery. Augusta and Bath counties received primary designations, with contiguous 
counties Highland and Rockbridge, plus the cities of Harrisonburg, Staunton, and Waynesboro, also 
qualifying for emergency loans (USDA, 2024). 

 
ESTIMATED LOSSES 

Estimated losses from crop production, livestock, structural damage due to droughts can carry an average 
cost of $1 billion per event. The 2024 drought event cost $5.4 billion and 136 deaths across the southeast 
and northwest (NOAA, 2025). 
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Data Source(s): FEMA National Risk Index Annualized Frequency Drought, 2023 

 

Map 4.5.1. Annualized Frequency of Droughts 
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PROBABILITY OF FUTURE OCCURRENCES 

The probability of droughts is dependent on several factors. Climate predictions indicate that droughts are 
expected to become more frequent, longer, and more severe (NASA, 2023). In addition to climate change 
increasing the frequency and severity of droughts, population growth has also increased the demand for 
water usage, putting a strain on water supply and increasing the severity of drought. Currently, the region is 
estimated to have a population of about 310,528. This number is projected to grow to 316,725 by 2030; 
334,354 by 20240; and 356,988 by 2050 (Weldon Cooper Center, 2022). 

Developed areas can worsen drought conditions by increasing water runoff, as they do not absorb water like 
soil does. Additionally, they reduce evapotranspiration, the process where water evaporates from soil and 
transpiration occurs from plants into the atmosphere (Keck, 2021). In rural areas, warmer temperatures 
speed up evaporation from the soil, drying out both soil and vegetation faster, while also reducing rainfall.  
Table 4.5.3. provides descriptions of the developed and planted/cultivated land use classes, according to 
the USGS’s National Land Cover Database. Map 4.5.1. shows the types of land cover in the region and Table 
4.6.4. details the percentage of developed land and land used for pasture and crops. Notably, nearly one-
third of the region’s land is developed or used for agriculture. 
 

Table 4.5.4. Select Categories and Descriptions from the National Landcover Database 

Developed Land Cover Designations 

21 
Developed,  
Open Space 

Areas with a mixture of some constructed materials, but mostly vegetation in the 
form of lawn grasses. Impervious surfaces account for less than 20% of total cover. 
These areas most commonly include large-lot single-family housing units, parks, 
golf courses, and vegetation planted in developed settings for recreation, erosion 
control, or aesthetic purposes. 

22 
Developed,  

Low Intensity 

Areas with a mixture of constructed materials and vegetation. Impervious surfaces 
account for 20% to 49% percent of total cover. These areas most commonly include 
single-family housing units. 

23 
Developed,  

Medium Intensity 

Areas with a mixture of constructed materials and vegetation. Impervious surfaces 
account for 50% to 79% of the total cover. These areas most commonly include 
single-family housing units. 

24 
Developed,  

High Intensity 

Highly developed areas where people reside or work in high numbers. Examples 
include apartment complexes, row houses and commercial/industrial. Impervious 
surfaces account for 80% to 100% of the total cover. 

Planted/Cultivated Land Cover Designations 

81 Pasture/Hay 
Areas of grasses, legumes, or grass-legume mixtures planted for livestock grazing or 
the production of seed or hay crops, typically on a perennial cycle. Pasture/hay 
vegetation accounts for greater than 20% of total vegetation. 

82 Cultivated Crops 

Areas used for producing annual crops, such as corn, soybeans, vegetables, 
tobacco, and cotton, and perennial woody crops such as orchards and vineyards. 
Crop vegetation accounts for greater than 20% of total vegetation. This class also 
includes all land being actively tilled. 
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Data Source(s): USGS National Land Cover Database, 2023 

Map 4.5.2. Land Cover in the CSPDC Region 
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Table 4.5.5. Percent of Land Area Developed or Cultivated 

 Total  
Land Area 

% Land 
Low-Intensity 

Developed1 

% Land  
Higher-Intensity 

Developed2 

% Land 
Pasture or 

Crops3 

H
ar
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ng
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m

 

City of Harrisonburg 17.34 mi2 48.15% 38.11% 7.79% 

Rockingham County 840.60 mi2 7.66% 0.94% 33.07% 

Town of Bridgewater 2.52 mi2 64.91% 17.69% 13.98% 

Town of Broadway 2.40 mi2 61.83% 17.69% 18.17% 

Town of Dayton 1.03 mi2 58.31% 16.87% 24.93% 

Town of Elkton 3.42 mi2 39.55% 9.14% 23.36% 

Town of Grottoes 2.07 mi2 62.89% 7.20% 11.18% 

Town of Mt. Crawford 0.51 mi2 37.02% 7.54% 49.61% 

Town of Timberville 1.35 mi2 57.82% 13.53% 23.92% 

St
au

nt
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-A
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ta

-
W
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or
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City of Staunton 19.98 mi2 43.98% 13.25% 25.56% 

City of Waynesboro 15.11 mi2 48.44% 17.53% 12.97% 

Augusta County 968.68 mi2 7.73% 0.74% 34.16% 

Town of Craigsville 2.07 mi2 29.13% 2.47% 10.54% 

Le
xi

ng
to

n-
Ro

ck
br

id
ge

-B
ue

na
 

Vi
st

a 

City of Buena Vista 6.52 mi2 40.34% 11.49% 7.10% 

City of Lexington 2.53 mi2 72.62% 18.96% 1.00% 

Rockbridge County 596.65 mi2 6.39% 0.33% 23.49% 

Town of Glasgow 1.53 mi2 51.40% 10.87% 11.46% 

Town of Goshen 1.77 mi2 26.62% 1.91% 17.06% 

Ba
th

-H
ig

hl
an

d Bath County 534.62 mi2 2.77% 0.07% 6.17% 

Highland County 415.58 mi2 2.70% 0.04% 16.69% 

Town of Monterey 0.27 mi2 45.87% 18.30% 16.01% 

CSPDC Total 3,436.55 mi2 7.03% 0.95% 25.13% 

Note: (1) Includes NLCD classes 21 & 22; (2) Includes NLCD classes 23 & 24; (3) Includes NLCD classes 81 & 82. 
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VULNERABILITY 

Vulnerability to drought is measured through indicators including land development patterns, water sources, 
and population characteristics. A 2020 study from the University of Alabama's Center for Complex 
Hydrosystems Research found that drought severity is more closely tied to a locality's ability to cope and 
recover—determined by sensitivity and adaptive capacity—than to drought frequency. The study designated 
Virginia as having 'Low' overall vulnerability to drought events (Engström, et al., 2020). 

However, certain areas and populations face heightened risk. Water-limited regions, croplands, and grazing 
lands are particularly vulnerable. When droughts cause crop and livestock losses, food prices rise, creating 
socioeconomic impacts that disproportionately affect low-income residents. Populations with chronic 
medical conditions, lower incomes, and children face greater vulnerability to drought impacts (Bolinger, 
2019). Rural areas are especially at risk of water shortages due to their reliance on groundwater and wells. 

While loss of agriculture from droughts is the most economically impactful, other resources, like historical 
landmarks, can be impacted by severe and long droughts. The historic building fabric is especially vulnerable 
to drought due to the increase in deterioration caused by drier and hotter conditions. Extended periods of 
extreme dry air and heat can cause the materials to expand and weaken and crack due to the lack of moisture 
(National Trust, n.d.).  
 

RISK 
 

Droughts develop gradually and can persist for years, making them particularly dangerous. They threaten 
human health, infrastructure, agricultural production, livestock, and economic stability—especially in low-
income and rural communities. Rural vulnerability is compounded by dependence on groundwater, as 
shown in the regional data below. Half of the population in each of the Region’s counties are estimated to be 
served by wells; this ratio is even higher in Bath, Highland, and Rockbridge counties. Map 4.5.3. shows the 
estimated number of private wells per census block in the region, according to 2020 census data.  
 

Table 4.5.6. Estimated Population Served by Wells in the Region (2020) 

County Total Population (2020) Est. Pop. Served by Wells Percentage 

Augusta 77,487 40,359 52.1% 

Bath 4,209 3,131 74.4% 

Highland 2,232 1,983 88.8% 

Rockbridge 22,418 17,618 78.6% 

Rockingham 83,757 46,887 56.0% 
 

Data Source(s): EPA, 2020 Well Application, n.d. Note: Data was only available at the County level. 
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Data Source(s): EPA U.S. Private Well Estimates (2020), 2024 

Map 4.5.3. Estimated Number of Private Wells per Census Block in 2020 



 
 
 
 
 
 
 
HAZARD PROFILE 6 

SINKHOLES 
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DEFINITION 
Geological hazards that form when the land surface sinks or collapses due to the dissolution of soluble rock 
underneath. Sinkholes can be bowl-shaped, funnel-shaped, or vertical sided.  
 

BACKGROUND 
Sinkholes are a natural hazard in karst landscapes, which underlie much of the planning region. Managing 
this hazard requires understanding best practices for this sensitive terrain. Karst forms when acidic water 
dissolves soluble rocks like limestone and dolomite, carrying away mineral compounds (National Park 
Service [NPS], 2023). As water flows through cracks in the rock, it creates caves, sinkholes, and springs. Most 
karst features are underground, though some appear at the surface (Department of Conservation & 
Recreation [DCR], n.d.). 

Karst aquifers, or underground water systems in caves, provide 40% of U.S. drinking water (United States 
Geological Survey [USGS], 2021). However, karst's porous structure allows water to pass through without 
filtration, making it vulnerable to contamination (NPS, 2022). Sinkholes act as entry points where water 
recharges aquifers (DCR, n.d.). In developed karst areas, sinkholes can form chains called solution valleys 
where streams disappear underground (Virginia Department of Energy, n.d.). Sinkholes may develop slowly 
or collapse suddenly, causing severe damage (USGS, 2018). 
 

ASSOCIATED EFFECTS  

The secondary effects associated with karst topography features, such as land subsidence and sinkholes, 
are damage to the foundation buildings and personal property, transportation infrastructure and utility 
infrastructure. Impacts to infrastructure include damages to roadways, bridges, railroads, storm drains, 
sanitary sewer, water lines, gas lines, power lines and telecommunications. Sinkhole flooding can be caused 
by natural or man-made conditions. Increased surface runoff can result in sedimentation blocking the 
natural drain, resulting in ponding or flooding. 

Groundwater contamination is a major concern in karst areas. Pollutants easily reach groundwater through 
the porous rock, threatening water supplies. Common contaminants include petroleum products, 
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herbicides, solvents, fertilizers, sewage from failing septic systems, and household garbage. Despite being 
illegal under Virginia Code Title 10, Chapter 12.2, Section 10-150.14, dumping of household waste, 
agricultural waste, and dead livestock still occurs (Virginia Department of Energy, n.d.). Human activities 
including agriculture, construction, cave vandalism, mining, and development can damage this landscape, 
increasing the likelihood of sinkholes and groundwater pollution. 

 

SIGNIFICANT HISTORICAL EVENTS 

There is no existing long-term record of sinkholes throughout the region or for Virginia because sinkholes 
caused by karst are very site-specific and often occur in undeveloped areas. However, VDOT has recorded 
approximately 500 sinkholes that have damaged roads in the state over the last 30 years (Virginia 
Department of Energy, n.d.). A number of those sinkholes have opened on Interstate 81 which runs through 
the Region. Documented occurrences of sinkholes between 2013 and 2025 are included in Table 4.6.1. 
 

Table 4.6.1. Sinkhole Events from 2013-2025 

Date Damages 

April  
2013 

Rockbridge County: A sinkhole opened along the shoulder of I-81 near Fairfield, VA, 
appearing beneath a storm water drain. The sinkhole measured 15 feet wide and 
nearly 20 feet deep. 

September 
2015 

Augusta County: A sinkhole opened on a Dominion Virginia Power electric 
transmission line easement near Breezy Knoll Lane and Warren Oaks Lane. The 
sinkhole exposed telephone, cable, and high voltage electric lines on the underground 
easement 

January  
2016 

City of Staunton: Following a snowstorm with 18 inches of snow in Staunton, 
fluctuating temperatures caused 9 main water breaks. Three occurred on Skymont 
Road, leaving several homes without water. During the same period, a sinkhole 
opened on Skymont Road swallowing a car and condemning a house. 

June 2016 Augusta County: A sinkhole opened on Broad Run Road (Route 774) in Mount Sidney. 

June 2017 
Augusta County: A sinkhole opened on Interstate 81 near Greenville closing the right 
lane of southbound I-81. The closure caused traffic backups of 10 miles on the 
interstate, and traffic congestion on Route 11. 

September 
2018 

Augusta County: A sinkhole opened on Hundley Mill Road in Staunton measuring 
about three feet wide, six feet long and fifteen feet deep. A 700-pound cow fell into the 
sinkhole. After attempts to rescue the cow alive by County authorities, a veterinarian 
and a backhoe operator were unsuccessful, the animal had to be euthanized. 

August  
2023 

Rockbridge County: A sinkhole opened on Interstate 64 westbound at mile marker 
53.8, just past the Maury River bridges near Lexington. It measured 9 feet wide, 11 feet 
long, and 20 feet deep.  
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March 2024 Augusta County: A sinkhole opened on Interstate 81 near the Weyers Cave and 
Grottoes exit. The sinkhole measured 5 feet across and 8 feet deep.  

December 
2024 

City of Lexington: A 4-foot by 4-foot sinkhole opened at the base of Moores Creek 
Dam causing water seepage. 

February  
2025 

City of Waynesboro: A sinkhole was settling in an area near Hopeman Parkway. While 
the ground did not collapse, it caused traffic detour impacts for several days as the 
public works department remedied the sinkhole. 

 

AREAS OF IMPACT 
In Virginia, sinkholes and caves are most common in the Valley and Ridge physiographic province, 
characterized by parallel ridges and valleys of limestone and dolomite. Most regional localities fall within this 
province. Small eastern portions of Augusta, Rockbridge, and Rockingham Counties, along with the cities of 
Buena Vista and Lexington, lie in the Blue Ridge province along the Blue Ridge Mountains. A 2003 Virginia 
Speleological Survey estimated that karst terrain covers 40% of Augusta, Bath, Rockbridge, and Rockingham 
Counties, and 50% of Highland County (Belo, 2003). 

Sinkholes occur near streams and along Interstate 81, which runs through the Valley and Ridge province from 
Washington County to Frederick County (Hubbard, 1988). In the region, I-81 passes through Rockbridge and 
Augusta Counties, and the cities of Staunton and Harrisonburg. Interstate 64 runs through Rockbridge 
County and the cities of Lexington, Staunton, and Waynesboro. Between Lexington and Staunton, I-64 and I-
81 run concurrently through Rockbridge and Augusta Counties. 

Sinkholes have repeatedly closed I-81/I-64, causing major traffic backups along alternate routes in this 
critical trucking corridor. The Virginia Department of Transportation maintains an emergency sinkhole repair 
contract, with costs ranging from tens of thousands to hundreds of thousands of dollars per sinkhole. These 
interstate systems also increase groundwater contamination risk from hazardous materials transport. Spills 
can contaminate groundwater for years. Map 4.6.1. illustrates the presence of sinkholes, the yellow 
indicating an area where more sinkholes can be found, especially along I-81 from Rockbridge to Rockingham 
Counties.   

Another potential area for impact to karst features are 
natural springs. According to the Virginia Department 
of Environmental Quality database, majority of 
Virginia’s springs are along the Valley and Ridge and 
Blue Ridge provinces. Out of the 1,638 springs 
documented in Virginia, the CSPDC region has 622 
springs, including more notable ones that have been 
nominated on the Virginia Landmarks Register and 
the National Register of Historic Places, such as 
Warm Springs (VDEQ, 2025; Preservation Bath, n.d.). 
Map 4.6.1., which shows sinkhole concentrations, 
also shows known spring sites in the region. 

Table 4.6.2. Springs by County 

Augusta County 224 

Bath County 81 

Highland County 51 

Rockbridge County 67 

Rockingham County 199 
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Data Source(s): Virgina Department of Energy, Geology and Minerals Resources; VDEQ Spring Sites, 2023  

Map 4.6.1. Concentrations of Sinkholes Compared to Groundwater Spring Sites 
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ESTIMATED LOSSES 
In general, sinkhole occurrence is unpredictable, and the size of a sinkhole cannot be estimated from the 
surface collapse, so repair costs could range from tens of thousands to hundreds of thousands of dollars 
per sinkhole. Table 4.6.1. provides some description of region-specific losses, such as structures and 
livestock, due to recorded sinkhole events. The most common impact, however, is disruption of services due 
to response efforts like traffic detours and road closures, water quality remediation, and dam maintenance. 

 

PROBABILITY OF FUTURE OCCURRENCES 

Much like earthquakes, the probability of sinkholes opening or other geologic hazards related to karst 
topography is hard to predict given the number of factors involved. However, research indicates that karst 
topography is highly sensitive to climate changes as it is one of the planet’s most sensitive ecosystems 
(Government of British Columbia 2024). 

Climate predictions indicate that with an increase and severity of droughts could potentially increase the 
frequency of sinkholes collapsing. Climate models show seasonal precipitation patterns in which rainfall 
events are concentrated into shorter, heavier events with longer, hotter dry periods in between. Shorter 
heavier rain events can also cause the bedrock to be saturated and result in land subsidence (Wood, et al., 
2023). As pollutants, such as carbon monoxide, sulfur dioxide, nitrogen dioxide, lead, and particulate matter 
from sources like factories, vehicles, and wildfires, continue to enter the atmosphere creating acid, the 
potential for karst topography to be weathered at a faster rate increase (USGS, 2022). 
 

VULNERABILITY 

Karst topography is highly vulnerable to groundwater contamination from acid rain and human activities 
including land development, littering, and agricultural practices. The extensive underground drainage 
systems allow pollutants to travel long distances, threatening drinking water supplies from rural wells and 
springs (National Cave & Karst Research Institute, n.d.). Pollution can also endanger rare species such as 
bats, cave-adapted invertebrates, fish, and mussels that depend on karst ecosystems (DCR, n.d.). 

 

HUMAN IMPACTS AND NATURAL HAZARDS 

Nearly half of the region consists of karst terrain, which is naturally hazardous and increasingly impacted by 
development. Construction activities (altered drainage patterns, excessive grading, and building loads) can 
cause ground failure, while impervious surfaces like roads accelerate sinkhole formation (Chesapeake Bay 
Watershed Karst Working Group, 2013). Wildfires compound these issues by removing vegetation, leading to 
soil erosion and bedrock exposure (British Columbia, 2024). 

Direct contamination occurs through littering, waste dumping in sinkholes, vehicle maintenance, and on-
site sewage disposal (Zokaites, 1997). Agricultural practices like livestock grazing, excessive pesticide and 
fertilizer use, and manure runoff can further pollute groundwater. Land clearing, plowing, and overgrazing 
cause soil erosion that can expose karst bedrock (Mulvihill, 2021). 

Although karst landscapes can provide raw materials for construction, mining activities physically alter and 
destroy the terrain. Blasting fractures rock and releases particles and silt into groundwater systems (Rauch, 
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2015). While Virginia requires all mines to be reclaimed under the Surface Mining Control and Reclamation 
Act of 1977, reclamation cannot restore the original karst topography. Abandoned and restored mines, 
however, can still experience subsidence or sink over time (USGS, 2019). 

 

Data Source(s): U.S. Geological Survey (USGS) 

 

RISK  
While sinkholes pose risks to humans and infrastructure, assessing these risks is challenging due to karst's 
slow, underground evolution. Map 4.6.2. shows varying degrees of carbonate bedrock in the region; as 
mentioned earlier, carbonate bedrock is susceptible to karstification. Much of the valley’s land area between 
the Blue Ridge and Allegheny Highlands Mountain ranges has carbonate as either the primary or secondary 
bedrock. Therefore, much of the development in the region is at risk to sinkholes and land subsidence. Table 
4.6.4. shows the number and type of critical facilities over carbonate bedrock. This excludes the areas with 
‘Minor Carbonate’ or ‘Mixed Carbonate & Non-Carbonate’ bedrock designations. According to this analysis, 
just over 1,000 critical facilities identified in this plan are over hazard-prone topography. These vulnerable 
facilities were reviewed with stakeholders throughout the planning process and were considered in the 
development of final mitigation actions, as presented in Chapter 6. 
 

DAMS AND RESERVOIRS 

The region's karst landscape poses additional risks for dam construction. Because karst features continue 
to evolve over time, dissolving rock beneath dam walls and foundations can cause leaks. This reduces the 
dam's ability to store water and increases the risk of dam failure, which could flood downstream 
communities. Table 4.6.5. lists 30 dams in the region built on carbonate bedrock, according to DCR and 
Virginia Energy databases. A more detailed discussion of the region’s risk of dam failure can be found in the 
Utility & Infrastructure Failure profile. 

 

Table 4.6.3. Number of Mines per County 

County # of Mines Minerals being Mined 

Augusta 60 Manganese, Iron, Aluminum, Cobalt, Nickel, Kaolin, Lead 

Bath 6 Manganese and Cobalt 

Highland 1 Iron 

Rockbridge 23 Iron, Manganese, Tin, Cobalt, and Lead 

Rockingham 41 Manganese, Zinc, Lead, Sulfur-Pyrite, Iron, Cobalt, Nickel, Copper, 
Gold, Arsenic, Asbestos, Cadmium, Antimony 
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Data Source(s): Virgina Department of Energy, Geology and Minerals Resources 

 

Map 4.6.2. Carbonate Bedrock in the CSPDC Region 
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Table 4.6.4. Number of Critical Facilities over Carbonate Bedrock 
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  City of Harrisonburg 11 31 11 5 16 0 8 8 90 9 

  Rockingham County 9 7 4 0 5 0 15 14 0 2 

  Town of Bridgewater 2 4 3 0 0 0 - - 6 3 

  Town of Broadway 4 2 3 0 0 0 - - 0 0 

  Town of Dayton 2 4 7 1 1 0 - - 4 0 

  Town of Elkton 1 2 5 0 1 0 - - 11 2 

  Town of Grottoes 4 2 3 3 4 0 - - 12 0 

  Town of Mt. Crawford 0 1 0 2 0 0 - - 2 0 

  Town of Timberville 3 1 7 0 0 0 - - 4 2 
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  City of Staunton 5 12 2 32 10 3 1 24 31 9 

  City of Waynesboro 0 9 2 18 8 0 1 2 29 3 

  Augusta County 20 52 37 64 53 1 10 21 0 8 

  Town of Craigsville 0 0 0 0 0 0 - - 0 0 
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  City of Buena Vista 1 1 0 0 2 0 1 0 1 0 

  City of Lexington 10 14 2 0 0 0 0 14 18 6 

  Rockbridge County 9 13 9 2 6 0 1 17 28 6 

  Town of Glasgow 0 0 0 0 0 0 - - 0 0 

  Town of Goshen 0 0 0 0 0 0 - - 0 0 

Ba
th

-H
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an

d   Bath County 2 5 0 0 1 0 1 5 7 3 

  Highland County 0 0 0 0 0 0 0 0 3 0 

  Town of Monterey 0 0 0 0 0 0 - - 0 0 

CSPDC Total 83 160 95 127 107 4 38 105 246 53 
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Table 4.6.5. Dams over Carbonate Bedrock 

County/City Dam Name Hazard Class 

Augusta  
County 

Coiner Mill Dam Unknown 

Fauber Dam Unknown 

Upper Wallace Dam High 

Lower Wallace Dam Unknown 

Smith Dam Unknown 

Smithleigh Dam Significant 

South River Dam #3 Significant 

South River Dam #4 High 

South River Dam #7 High 

South River Dam #19 High 

Sugarloaf Farm Dam Unknown 

Rockbridge  
County 

Holbrook Farm Dam Unknown 

Jordans Point Dam Low 

Moomaws Dam Low 

Natural Bridge Dam #1 Unknown 

Natural Bridge Dam #2 Unknown 

Natural Bridge Dam #4 Unknown 

Natural Bridge Dam #5 High 

Robertson Dam High 

Rockbridge County Dam Unknown 

Turner Pond Dam High 

Willow Lake Dam Unknown 

Rockingham  
County 

Broadway Town Dam Unknown 

Lake Shenandoah Dam High 

North Fork Shenandoah River Dam No.2 Unknown 

Old Mill Dam Unknown 

Silver Lake Dam Unknown 

City of  
Harrisonburg 

JMU Amphitheatre Dam Unknown 

Lake Terrace Dam Unknown 

Newman Lake Dam High 

Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 



 
 

 

 

 

 
 
HAZARD PROFILE 7 

EXTREME TEMPERATURES 
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DEFINITION 

A measure of temperature variations above (extreme heat) or below (extreme cold) normal conditions. 
Extreme heat is defined as a period of high heat and humidity with temperatures above 90oF for at least 2-3 
days. Extreme cold is defined as temperatures at or below normal conditions for the region and considers 
wind chill temperatures.  
 

BACKGROUND 
Both extreme heat and cold may cause severe health risks, such as heat stroke and hyperthermia, 
respectively. Vulnerable populations such as the elderly, children, outdoor workers, and low-income 
individuals are most susceptible to extreme temperatures. Additionally, extreme temperatures can cause 
infrastructure degradation and stress systems, such as the power grid (WaterISAC, 2024), potentially 
creating utility outages (large-scale utility outage/interruptions in the form of electricity, gas, or water due to 
technical issues). These outages can lead to an inability to heat or cool areas and create a lack of access to 
critical medical equipment requiring electricity. Extreme heat can be a contributing factor for droughts and 
create economic impacts caused by agricultural and livestock losses. 
 

SIGNIFICANT HISTORICAL EVENTS 

Extreme heat is a historical concern for Virginia. A review of CDC National Environmental Public Health 
Tracking Network Heat and Heat Related Illness data indicates there have been 26 extreme heat days for the 
CSPDC region from 2014 – 2023. The data shows that Rockingham County has the highest average number 
of extreme heat days of 27.9 between 2014 and 2023. The max number of extreme heat days totaled 53 in 
2022 for Rockingham County.  

Table 4.7.1. provides a summary of reported events in the National Centers for Environmental Information 
(NCEI) database for Cold/Wind Chill and Extreme Cold/Wind Chill in the region from January 2015 to 
December 2024. Compared to the region and the state, Highland County has more extreme cold events. 
 

DISASTER DECLARATIONS 

There have been no reported instances of state or federally declared disasters caused by extreme 
temperatures in Virginia. 
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Table 4.7.1. Cold/Wind Chill and Extreme Cold/Wind Chill Events, 2015 – 2024 

Date Jurisdictions/Zones Type 

2/14/2015 
Highland, Bath, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Extreme Cold/Wind Chill 

2/19/2015 Bath Extreme Cold/Wind Chill 

12/15/2016 
Highland, Augusta, Central Virginia Blue Ridge, 

Northern Virginia Blue Ridge 
Cold/Wind Chill 

3/14/2017 Highland, Central Virginia Blue Ridge,  
Northern Virginia Blue Ridge 

Cold/Wind Chill 

12/27/2017 
Highland, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Cold/Wind Chill 

1/1/2018 
Highland, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Cold/Wind Chill 

1/4/2018 
Highland, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Cold/Wind Chill 

1/5/2018 
Highland, Bath, Central Virginia Blue Ridge, 

 Northern Virginia Blue Ridge 
Extreme Cold/Wind Chill 

1/5/2018 Augusta, Rockingham, Highland Cold/Wind Chill 

11/28/2018 Highland Cold/Wind Chill 

1/21/2019 
Highland, Bath, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Extreme Cold/Wind Chill 

1/21/2019 Augusta, Rockingham Cold/Wind Chill 

1/30/2019 
Highland, Bath, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Extreme Cold/Wind Chill 

3/6/2019 
Highland, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Cold/Wind Chill 

12/25/2020 Highland Cold/Wind Chill 

1/29/2021 Highland Cold/Wind Chill 

2/17/2021 Highland Cold/Wind Chill 

3/12/2022 Highland, Central Virginia Blue Ridge,  
Northern Virginia Blue Ridge 

Cold/Wind Chill 

11/19/2022 Highland Cold/Wind Chill 

12/23/2022 
Highland, Bath, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Extreme Cold/Wind Chill 

12/23/2022 Augusta, Rockingham Cold/Wind Chill 

12/24/2022 Rockbridge Extreme Cold/Wind Chill 

12/24/2022 
Highland, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Cold/Wind Chill 

2/4/2023 
Highland, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Cold/Wind Chill 

1/16/2024 Highland, Central Virginia Blue Ridge,  
Northern Virginia Blue Ridge 

Cold/Wind Chill 

1/20/2024 
Highland, Central Virginia Blue Ridge,  

Northern Virginia Blue Ridge 
Cold/Wind Chill 
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AREAS OF IMPACT 
The areas in the region affected by extreme temperatures are different in extreme heat and extreme cold 
events. Generally, Bath and Highland counties are more affected by cold weather events than the other 
localities in the region. In terms of areas affected by heat, the region is less variable. Still, data indicates that 
Rockingham, Augusta, and Rockbridge Counties and the cities of Harrisonburg, Staunton, Waynesboro, 
Lexington, and Buena Vista are slightly more prone to higher temperatures. More urbanized areas may be 
more susceptible to extreme heat given the Urban Heat Island (UHI) effect. This effect describes how cities 
tend to be significantly warmer than surrounding rural areas, primarily due to the presence of heat-absorbing 
surfaces like pavements and buildings, and the lack of natural cooling mechanisms like trees. 

 

EXTREME HIGH TEMPERATURES 

Map 4.7.1. shows the maximum average high temperatures across the state of Virginia between 1895 and 
2022. It depicts Rockbridge County and the cities of Harrisonburg and Staunton as having the highest 
average high temperatures by month within the region, while Highland County shows the lowest average high 
temperature by month. Map 4.7.2. shows the annualized frequency of heat wave events by census tract 
according to FEMA’s National Risk Index (NRI) dataset. According to this data, the region experiences a 
relatively low number of heat wave events compared to the rest of the nation. 

 

Map 4.7.1. Statewide Maximum Average High Temperatures, 1895-2022 

 

Data Source(s): Commonwealth of Virginia 2023 Hazard Mitigation Plan (Figure 3-51) 
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Data Source(s): FEMA National Risk Index Annualized Frequency Heat Wave, 2023 

 

Map 4.7.2. Annualized Frequency of Heat Wave Events by Census Tract 
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EXTREME LOW TEMPERATURES 

Extreme cold can vary dramatically across Virginia. Although these events pose an occasional threat to the 
region, wind chill advisories are commonly issued each year. Wind chill is used to describe the rate at which 
heat is removed from the body eventually reducing internal body temperature caused by wind and low 
temperatures.  

Virginia has not experienced a lowest-low temperature since 1989. According to the 2023 Commonwealth 
of Virginia Hazard Mitigation Plan, Bath, Highland, and Rockingham counties had the lowest average low 
temperature by month within the region between 1895 – 2022. A review of NOAA’s extreme cold/wind chill 
since 2000 shows that these events occur on average once per year within the region, with the most extreme 
cold/wind chill events occurring in Highland County.  

Map 4.7.4. shows the annualized frequency of cold wave events by census tract. This data shows that Bath 
and Highland counties experience more cold wave events than the other localities in the region. Highland 
County has the most frequent occurrences, which is estimated to range between 0.8 to 1.8 events per year. 
This is supported by the historical record of Cold/Wind Chill and Extreme Cold/Wind Chill events in the 
National Centers for Environmental Information (NCEI) database, shown earlier in Table 4.7.1. 

 

Map 4.7.3. Statewide Minimum Average Low Temperatures, 1895-2022 

 

Data Source(s): Commonwealth of Virginia 2023 Hazard Mitigation Plan (Figure 3-48) 
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Data Source(s): FEMA National Risk Index Annualized Frequency Cold Wave, 2023 

 

Map 4.7.4. Annualized Frequency of Cold Wave Events by Census Tract 
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ESTIMATED LOSSES 
Agricultural and livestock losses, power outages, and utility restoration are the main cost associated with 
this hazard. Due to the impact of extreme temperatures on large regions, which can lead to multi-state 
events and associated cascading effects, estimating losses by jurisdiction can be challenging. Freeze events 
alone can average $4.2 billion per event per NOAA (National Oceanic and Atmospheric Administration, 
2024); however, the administration averages freeze estimates between $5-100 million for Virginia. Estimates 
for extreme heat could not be located via open-source data. 

 

PROBABILITY OF FUTURE OCCURRENCES 

The Climate Explorer provides interactive graphs and maps showing how climate conditions in the United 
States are projected to change over the coming decades. This information is derived from global climate 
models and is available for counties and county-equivalents. The tool graphs projections for two possible 
futures: one in which humans drastically reduce and stabilize global emissions of heat-trapping gases 
(labeled Lower emissions, also known as RCP4.5), and one in which we continue increasing emissions 
through the end of the 21st century (labeled Higher emissions, also known as RCP8.5).  

Charts 4.7.1. – 4.7.5. show the projected average daily temperature for each County in the region. In these 
charts, red indicates the Higher emissions scenario and blue indicates the Lower emissions scenario. In both 
cases, the average daily temperatures are predicted to increase across all localities. 

With increases in temperature, more destabilizing weather patterns are expected to impact the region. Both 
average and extreme temperatures are increasing due to climate change (Center for Disaster Philanthropy, 
2024), although it is expected to impact extreme cold across the country by creating less frequent events. 

 

Chart 4.7.1. Projected Average Daily Temperature for Augusta County 
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Chart 4.7.2. Projected Average Daily Temperature for Bath County 

 
 

Chart 4.7.3. Projected Average Daily Temperature for Highland County 

 

 

Chart 4.7.4. Projected Average Daily Temperature for Rockbridge County 
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Chart 4.7.5. Projected Average Daily Temperature for Rockingham County 

 
 

 

 

 

VULNERABILITY 

According to the Centers for Disease Control and Prevention, populations most vulnerable to extreme 
temperatures include older adults, infants and children, people with chronic conditions, people without air 
conditioning, and outdoor workers. 

Chart 4.7.6. indicates that the Bath-Highland area may face elevated risk during extreme temperature 
events, as approximately 40% of its population is over age 60. Additionally, Map 4.7.5. displays the estimated 
percentage of households with at least one person with a disability within each census block group across 
the region. Most of the region's block groups fall in the 25-50% range, while some areas, including portions 
of Bath County, Buena Vista, and Staunton, show lower percentages (less than 25%). 
 

 
Data Source(s): U.S. Census Bureau, American Community Survey (5-year Estimates), Table B01001, 2023 
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Data Source(s): U.S. Census Bureau, American Community Survey (5-year Estimates), Table B22010, 2023 

  

Map 4.7.5. Percent of Households Estimated to have One Person  

with a Disability by Block Group 
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RISK 

In 2024, the National Oceanic and Atmospheric Administration (NOAA), the National Weather Service 
(NWS), and Centers for Disease Control and Prevention (CDC) launched HeatRisk, a nation-wide indicator 
for health risk from hot weather. HeatRisk identifies risk through integrating temperature and health data to 
define days when temperatures may increase harm.  

HeatRisk takes into consideration: 

• How unusual the heat is for the time of the year, 
• the duration of the heat including both daytime and nighttime temperatures, 
• and if those temperatures pose an elevated risk of heat-related impacts based on CDC data. 

The HeatRisk for a given census tract is scored on five levels: Little to No Risk (score <1); Minor Risk (score 
<2); Moderate Risk (score <3); Major Risk (score <4); and Extreme Risk (score <5).  

 

Table 4.7.2. HeatRisk Categories 
     

Little to No Risk Minor Moderate Major Extreme 

Little to no risk 
from expected 

heat. 

This level of heat 
affects primarily 
those individuals 

extremely 
sensitive to heat, 
especially when 

outdoors without 
effective cooling 
and/or adequate 

hydration. 

This level of heat 
affects most 
individuals 

sensitive to heat, 
especially those 
without effective 

cooling and/or 
adequate 

hydration. Impacts 
possible in some 
health systems 

and in heat-
sensitive 

industries. 

This level of heat 
affects anyone 

without effective 
cooling and/or 

adequate 
hydration. Impacts 

likely in some 
health systems, 
heat-sensitive 
industries, and 
infrastructure. 

This level of rare 
and/or long-

duration extreme 
heat with little to 

no overnight relief 
affects anyone 

without effective 
cooling and/or 

adequate 
hydration. Impacts 

likely in most 
health systems, 
heat-sensitive 
industries, and 
infrastructure. 

Data Source(s): NOAA National Weather Service, NWS HeatRisk, 2025 

 

Map 4.7.6. shows the average daily HeatRisk score for each census tract in the region between June and 
August 2024. During these months, the region averaged between ‘Minor’ and ‘Moderate’ risk. The two census 
tracts with the highest scores, 2.63 and 2.51, were in northern Rockingham County. Highland County had the 
lowest average score, 2.11. 

The CSPDC did not locate a similar risk index for extreme cold temperatures. Therefore, the best available 
data is FEMA’s National Risk Index risk rating for cold wave events. Map 4.7.7. shows that Highland, Bath, 
and the Town of Monterey are comparatively more at-risk to cold wave events than the other localities.  



 

Chapter 4 | Threat & Hazard Identification and Risk Assessment 4.7-12 
 

 
Data Source(s): CDC National Environmental Health Public Tracking Network, HeatRisk Indicator, June-August 2024 

 

Map 4.7.6. Average Daily HeatRisk Score, June – August 2024 
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Data Source(s): FEMA National Risk Index Cold Wave Risk Rating, 2023 

Map 4.7.7. Risk Rating for Cold Wave Events by Census Tract 



 
 
 
 
 
 
 

HAZARD PROFILE 8 

SEVERE WINTER WEATHER 
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DEFINITION 

Storms including snow, sleet, freezing rain, or a mixture of these forms of precipitation. Ice storms are a 
specific type of winter weather event characterized by significant accumulations of freezing rain that coat 
surfaces with a layer of glaze ice, typically defined as accumulations of one-quarter inch or more. The Winter 
Storm Severity Index (WSSI) can be used to indicate the level of winter precipitation (snow and ice) severity 
and its potential related societal impacts. 
 

Table 4.8.1. Winter Storm Severity Index (WSSI) 

Descriptor Expected Storm Severity Impacts 

 Limited 
Small accumulations of snow or ice forecast. Minimal impacts, if any, are expected. In 
general, society goes about their normal routine. 

 Minor Roughly equated to National Weather Service Advisory Level criteria. Minor disruptions, 
primarily to those who were not prepared. None to minimal recovery time needed. 

 Moderate 
Roughly equated to a National Weather Service Warning Level criteria. Definite impacts to 
those with little preparation. Perhaps 1-2 days of recovery time needed. 

 Major Significant impacts, even with preparation. Typically, several days of recovery time needed. 

 Extreme 
Historic. Widespread severe impacts. Many days to at least a week of recovery time 
needed. 

Source: National Oceanic and Atmospheric Administration, n.d. 
 

BACKGROUND  

Winter storms include a variety of cold weather conditions and may last from just a few hours to several days. 
The impacts of winter storms could include, but are not limited to, downed power lines and trees; hazardous 
walking and driving conditions; utility or service disruptions; and business, school, and government office 
closures. Furthermore, winter storms may generate significant expenses, as public funds can be associated 
with labor and equipment costs for snow removal, road clean-up and repair, and utility restoration. Health 
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risks may include hypothermia and frostbite if exposed to winter storm conditions, heart attacks due to 
overexertion, and asphyxiation due to improper use of heating systems.  
 

ASSOCIATED EFFECTS  

Winter weather events are considered deceptive killers, as most fatalities occur indirectly through vehicle 
accidents on icy roads, roof collapses from heavy snow loads, and house fires sparked by alternative heating 
sources. Freezing rain and sleet transform road surfaces into treacherous conditions, making automobile 
accidents the leading cause of death and injury during winter storms. Each year, 24 percent of weather-
related vehicle crashes occur on snowy, slushy, or icy pavement, and 15 percent take place during active 
snowfall or sleet, collectively killing more than 2,200 people and injuring nearly 193,000 others annually (U.S. 
Department of Transportation, n.d.). Additionally, ice storms can damage agricultural assets, including 
orchards and livestock facilities, and may coat aviation infrastructure, disrupting emergency air transport.  
 

SIGNIFICANT HISTORICAL EVENTS 

The winter weather history defined in this analysis accounts for snow and ice storms. A complete list and 
description of extreme winter weather events that have impacted the region is included in Appendix E. 

Snow-related events include both heavy snowfall events with an accumulation of 4 inches of snow or more 
using NOAA data and snow events which are less than 4 inches using data from the 2023 Commonwealth of 
Virginia HMP. While the frequency and severity of snow events can vary significantly from year to year, NOAA 
data indicates that, on average, the CSPDC region can experience up to 3 snow events per year with blizzard 
events occurring once every 3-4 years. Historically one of these blizzard events will produce over 20 inches 
of snow or over 1 inch of ice at least once per decade.  

Ice storms are less frequent than snow events in the region but tend to produce more severe and longer-
lasting impacts on utilities and transportation infrastructure. On average, the region experiences one to two 
significant ice events per year, with major ice storms — those producing accumulations of one-quarter inch 
or greater — occurring roughly once every two to three years. The risk is not uniform across the region: lower 
elevations in the Shenandoah Valley and areas near the Blue Ridge are particularly prone to ice storm 
conditions, as temperature inversions and the transition between cold air masses and warmer air aloft 
create ideal conditions for sustained freezing rain.  
 

DISASTER DECLARATIONS 

Previous State or Federal disaster declarations specific to the CSPDC region include: 

• February 2016: a storm impacts Highland, resulting in $23.69 per capita in public assistance  
• November 2012: a severe winter storm occurred in Highland County 
• February 2010: a severe winter storm with significant snowfall and winds, referred to as 

“Snowmageddon” to much of the nation, impacted Augusta and Highland Counties 
• December 2009: severe winter storm with significant snowfall affected the entire region 
• February 2003: a severe winter storm occurs in Bath and Highland Counties 
• January 2000: a blizzard event impacts Augusta, Bath, Highland, Rockbridge, and Rockingham 
• January 1996: a blizzard coupled with a flood impacts Augusta, Bath, Highland, Rockbridge, and 

Rockingham Counties; total damage between the combined event exceeded $30 million 
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AREAS OF IMPACT 
Winter weather impacts all 21 jurisdictions in the planning area, though Highland and Bath Counties 
experience it most frequently. According to Map 4.8.1, portions of Highland and Bath Counties experience 
more than 30 inches of snowfall on average, annually. Augusta, Rockbridge, and Rockingham Counties 
experience an average of 10 to 20 inches of snow annually.   
 

Map 4.8.1. Virginia Average Annual Snowfall, 1991-2020 

 

Source: Commonwealth of Virginia 2023 Hazard Mitigation Plan 
 

Areas with higher concentrations of infrastructure such as roads, power lines, and water systems face 
greater vulnerability to ice storm impacts. The lower-elevation communities experience relatively higher ice 
storm frequencies compared to the higher-elevation areas of Bath and Highland Counties, where 
temperatures more consistently fall below freezing and precipitation falls as snow rather than freezing rain. 
This means that the communities with the densest road and utility networks are often those most exposed 
to ice storm events, creating concentrated vulnerability in the region’s most populated areas. Areas along 
U.S. Route 11, Interstate 81, and the primary transmission corridors in the Valley are particularly at risk of 
ice-related disruptions.  
 

ESTIMATED LOSSES 

Comprehensive damage estimates for winter weather or ice storms were not available or easily accessible; 
however, NOAA estimates that winter storms carry a state-wide cost of $500 million to $1 billion per year 
(NOAA, 2024) depending on size, severity, frequency, and associated hazards. The January 1996 blizzard and 
associated flood that impacted Augusta, Bath, Highland, Rockbridge, and Rockingham Counties totaled $30 
million in damage alone, with more densely populated areas seeing higher costs. Nationally, major ice 
storms are among the costliest weather-related utility events, with restoration costs frequently exceeding 
those of comparable snowstorms by two to five times. In the CSPDC region, ice-related utility outages also 
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carry indirect economic costs through lost business activity, spoiled agricultural products, disrupted 
government services, and increased demand on emergency services and warming shelters.  
 

PROBABILITY OF FUTURE OCCURRENCES 

The probability of future winter weather events is determined primarily from historical frequency data. Snow 
and blizzard events typically impact the region between November and April, with the greatest average 
annual snowfall concentrated in the western and northern parts of Virginia, as shown in Map 4.8.1. This 
pattern is reflected in Map 4.8.2, which shows the estimated annualized frequency of winter weather events. 
Ice storm probability follows a distinct geographic pattern: unlike snowfall, which intensifies at higher 
elevations, freezing rain events are most likely at lower valley elevations where surface temperatures hover 
near the freezing mark. As shown in Map 4.8.3, ice storm frequency is therefore highest in the more densely 
populated Valley communities rather than in the higher-elevation counties of Bath and Highland. Ice storms 
are most probable between December and March, with secondary risk during the transitional periods of 
November and April. 

The Regional Snowfall Index (RSI), an index of significant snowstorms that impact the eastern two thirds of 
the U.S. RSI categories snowstorm impacts on a scale from 1 to 5 based on the amount of snowfall. Since 
RSI only documents snow events that have a regional impact, it does not capture every local snow event. 
However, it is a useful indicator of how often major snowfall events affect the region. Chart 4.8.1 shows that 
since 2016, regional heavy snow events typically occur about two times per year on average, with major 
snowstorms (5+ inches) occurring every other year in Bath and Highland County and once every three years 
in Augusta, Rockbridge, and Rockingham Counties (Squires et. al., 2011).  

 

Table 4.8.2. RSI Category Definitions for SE Region 

Category 1 2 3 4 5 

Snow Accumulation 1-2 in. 2-5 in. 5-10 in. 10-15 in. Over 15 in. 
 

 

Chart 4.8.1 RSI Snow Events by County and Severity, 2016-2024 

 

0

5

10

15

20

25

Highland Bath Rockbridge Augusta Rockingham

 Cat 1  Cat 2  Cat 3 Cat 4



 

Chapter 4 | Threat & Hazard Identification and Risk Assessment 4.8-5 
 

 

Data Source(s): FEMA National Risk Index Annualized Frequency Winter Weather, 2023 

 

Map 4.8.2. Annualized Frequency of Winter Weather by Census Tract 
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Data Source(s): FEMA National Risk Index Annualized Frequency Ice Storms, 2023 

 

Map 4.8.3. Annualized Frequency of Ice Storms by Census Tract 
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CLIMATE CHANGE CONSIDERATIONS 

Climate change has an impact on several factors surrounding snow events, such as the frequency, amount 
of precipitation and intensity, and the rate of snow melting. Snow events and late spring snow cover have 
declined by 2.7% globally since 1973. On average, winters are getting warmer and shorter, with fewer places 
experiencing extremely cold temperatures. However, because the warmer atmosphere holds more moisture, 
snowfall is expected to be heavier and more severe in places where temperatures are still cold enough for 
snow (National Geographic, 2025).  

 

VULNERABILITY 

Severe winter weather poses a significant and recurring threat to the CSPDC region, with historical data 
showing winter-related disaster declarations averaging once every four years since 1996. Highland and Bath 
Counties experience the highest average annual snowfall in the region (over 30 inches), though all 21 
jurisdictions face winter weather impacts including utility disruptions, road closures, and limited access to 
critical facilities.  

One of the most at-risk assets in the region is the transportation network. The Virginia Department of 
Transportation (VDOT) maintains the majority of the roads in the region, as they own the County road 
networks. Each year, VDOT assesses the condition of the pavement on a 5-point scale: Excellent, Good, Fair, 
Poor or Very Poor. Chart 4.8.2 shows the state-wide percent of pavement in Excellent, Good, or Fair condition 
by road type. Map 4.8.4 shows the condition of the pavement on VDOT-maintained roads in the region. It 
primarily shows main roads and not local secondary roads. These datasets do not account for the condition 
of pavement in Cities, as they own and maintain their own road network. 

 

Chart 4.8.2. Statewide Percent of Pavement in Excellent, Good, or Fair Condition, 2025 

 

Data Source(s): Virginia Department of Transportation, Transportation Performance Program Dashboard, 2025 
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Data Source(s): Virginia Department of Transportation, Pavement Conditions Dataset, 2025 
  

Map 4.8.4. Pavement Conditions of VDOT-Maintained Roads 
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Bridges represent another critical transportation vulnerability during severe winter weather events. Ice 
accumulation and freeze-thaw cycles stress bridge decks and structural components more acutely than 
standard road surfaces, as bridges lose heat from both above and below. Table 4.8.3 summarizes the number 
and condition of VDOT-maintained bridges across the region. Bridges in Poor condition—such as those in 
Harrisonburg (11%), Highland County (7%), and Bath County (6%)—face heightened risk of closure or failure 
under heavy snow and ice loads, with cascading impacts on emergency access and regional connectivity. 

 

Table 4.8.3. Number and Condition of Bridges (VDOT-Maintained) 

 
Number of 

Bridges 

Condition 

% Good % Fair % Poor % Unclassed 

H
ar

ris
on

bu
rg

-R
oc

ki
ng

ha
m

 

  City of Harrisonburg 79 49% 38% 11% 1% 

  Rockingham County 523 43% 51% 5% 1% 

  Town of Bridgewater 0 N/A N/A N/A N/A 

  Town of Broadway 9 33% 56% 11% 0% 

  Town of Dayton 10 20% 40% 20% 20% 

  Town of Elkton 16 6% 94% 0% 0% 

  Town of Grottoes 6 33% 67% 0% 0% 

  Town of Mt. Crawford 2 0% 100% 0% 0% 

  Town of Timberville 3 33% 67% 0% 0% 

St
au

nt
on

-A
ug

us
ta

-
W

ay
ne

sb
or

o 

  City of Staunton 22 68% 18% 0% 14% 

  City of Waynesboro 50 18% 70% 8% 4% 

  Augusta County 728 22% 72% 3% 3% 

  Town of Craigsville 16 13% 63% 13% 13% 

Ro
ck

br
id

ge
-L

ex
in

gt
on

-
Bu

en
a 

Vi
st

a 

  City of Buena Vista 17 41% 47% 0% 6% 

  City of Lexington 20 30% 40% 10% 15% 

  Rockbridge County 680 32% 62% 4% 2% 

  Town of Glasgow 2 100% 0% 0% 0% 

  Town of Goshen 9 22% 56% 0% 22% 

Ba
th

-
H

ig
hl

an
d   Bath County 171 27% 66% 6% 0% 

  Highland County 153 32% 59% 7% 2% 

  Town of Monterey 0 N/A N/A N/A N/A 

Data Source(s): Virginia Department of Transportation, Bridge Management System Data, 2025 
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Beyond transportation, the region's utility infrastructure represents a critical vulnerability to ice storms. 
Major ice storms have historically left tens of thousands of customers across Augusta, Rockingham, and 
Rockbridge Counties without power for multiple days. Water and wastewater systems face secondary risks, 
as pump stations and treatment facilities dependent on grid power may lose function during extended 
outages, and above-ground water lines are vulnerable to freezing and rupture during prolonged cold. 
Communications infrastructure, including cell towers and broadband facilities, is similarly at risk from ice 
accumulation and backup generator fuel exhaustion, with the potential to disrupt emergency 
communications across the region. 
 

STATE-LEVEL RISK ANALYSIS 

The 2023 Commonwealth of Virginia Hazard Mitigation Plan identifies the top five agencies in a high hazard 
zone for winter weather. Of this list, three agencies were in the CSPDC region. They include James Madison 
University, the Woodrow Wilson Rehabilitation Center, and Western State Hospital (VDEM, 2023, pg. 3-403). 
The plan also identifies the jurisdictions across the state with higher winter weather risk. The top 33 
jurisdictions included Augusta County, Rockingham County, Highland County, and the cities of 
Harrisonburg, Staunton, and Waynesboro. The state-level risk ranking was based on available data for event 
frequency, historical crop or property damage, the number of injuries or fatalities, population density, and 
population vulnerability (VDEM, 2023, pg. 3-406). The three high-hazard institutional facilities identified in 
the state plan are particularly sensitive to ice-related utility outages given their populations’ dependence on 
continuous heating, medical equipment, and emergency access. 
 

NATIONAL RISK INDEX 

Due to limited data, detailed vulnerability assessments specific to the region's assets and populations are 
not currently available but should be incorporated in future plan updates when possible. Instead, to estimate 
the region’s risk to severe winter weather, this profile uses FEMA’s National Risk Index (NRI). The tool provides 
a risk rating score for each of the 18 natural hazards included in the national database. Each hazard's risk 
rating is a composite score that incorporates the: 

• Frequency of the hazard. 
• Severity or intensity of the event. 
• Vulnerability of the area (e.g., population density, building construction). 
• Resilience of the area (e.g., preparedness, mitigation measures). 

Map 4.8.5 shows the risk rating score by census tract in the region for winter weather. According to this 
dataset, most of the region is estimated to have relatively moderate risk to severe winter weather. The 
localities estimated to have a higher risk to winter weather include Highland, Augusta, and Rockingham 
Counties; the Cities of Staunton, Waynesboro, and Lexington; and the Town of Bridgewater. It is important to 
note, however, that this data is limited by its lack of granularity. State and local data would provide a better 
understanding of the region’s vulnerability to winter weather.  
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Data Source(s): FEMA National Risk Index Winter Weather Risk Rating, 2023 

Map 4.8.5. Winter Weather Risk Rating by Census Tract 
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DEFINITION 
A biological disease outbreak beyond normal expectancy; this profile includes epidemics and pandemics. 
The following definitions are adapted from the U.S. Centers for Disease Control and Prevention: 

• Epidemic: an unexpected increase in the number of disease cases in a specific geographical area. 
• Pandemic: an unexpected increase in the number of disease cases in a widespread area. 

 

BACKGROUND 
Infectious disease outbreaks pose significant risks to public health, economic stability, and community 
resilience. An outbreak occurs when disease cases exceed normal expectations within a specific geographic 
area or population, ranging from localized clusters to widespread epidemics or pandemics. These events 
can strain communities through multiple pathways: direct health impacts from illness and death, and 
indirect consequences including overwhelmed healthcare systems, workforce depletion across critical 
sectors, business disruptions, supply chain failures, and economic hardship.  

Infectious disease threats extend beyond humans to include animal diseases that can devastate agricultural 
communities. The CSPDC region's substantial agricultural production, particularly its economically 
significant poultry industry, faces vulnerability to outbreaks such as Highly Pathogenic Avian Influenza. These 
agricultural disease events can result in mass livestock or poultry deaths, mandatory culling operations, 
trade restrictions, and severe financial losses for farmers. 

The Center for Disease Control and Prevention evaluates infectious disease outbreaks based on the 
Pandemic Severity Assessment Framework (PSAF), which is based on the transmissibility (a 5-point scale) 
and clinical severity (a 7-point scale) of an influenza pandemic and combines these into an overall impact 
estimate. To guide response efforts across the globe, the World Health Organization (WHO) has developed 
Pandemic Influenza Phases, which are illustrated in Table 4.9.1. These phases are intended to characterize 
the progression of transmission that may be experienced during the course of an event.  
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Figure 4.9.1. World Health Organization Pandemic Influenza Phases 

 
 

Table 4.9.1. World Health Organization Pandemic Influenza Phases 

Phase 1 No viruses circulating among animals have been reported to cause infections in humans. 

Phase 2 An animal influenza virus circulating among domesticated or wild animals is known to have 
caused infection in humans, and is therefore considered a potential pandemic threat. 

Phase 3 
An animal or human-animal influenza reassortant virus has caused sporadic cases or small 
clusters of disease in people, but has not resulted in human-to-human transmission sufficient 
to sustain community-level outbreaks.  

Phase 4 
Characterized by verified human-to-human transmission of an animal or human-animal 
influenza reassortant virus able to cause “community-level outbreaks.” 

Phase 5 
Characterized by human-to-human spread of the virus into at least two countries in one WHO 
region. 

Phase 6 
The pandemic phase, is characterized by community level outbreaks in at least one other 
country in a different WHO region in addition to the criteria defined in Phase 5. Designation of 
this phase will indicate that a global pandemic is under way. 

 

Source: World Health Organization, 2009 
 

SIGNIFICANT HISTORICAL EVENTS 
In 2009, the H1N1 influenza created a global pandemic, with Virginia experiencing over 300 cases and 37 
deaths. The most recent disease outbreak in the region, COVID-19 in 2020, had staggering impacts on 
Virginia, with over 2.3 million cases and over 23,000 deaths statewide between March 2020 and July 2023. 
Critical services, especially hospital care, were significantly impacted and supply chains were disrupted. 
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Beyond human disease, the region has also experienced significant agricultural disease events. A 2002 avian 
flu outbreak in the Shenandoah Valley highlighted the importance of biosecurity and rapid response planning 
in managing avian influenza outbreaks. The outbreak affected 197 farms and resulted in the destruction of 
over 4.7 million birds. The event led to the development of the Virginia Poultry Disease Task Force and the 
Virginia Initial State Response and Containment Plan (ISRCP) for avian influenza (Akey, 2003).   

Two decades later, in 2022, highly pathogenic avian influence (HPAI) re-emerged as a national threat. From 
January 2022 through December 2023, the U.S. Department of Agriculture (USDA) reported virus detections 
in more than 1,000 commercial and backyard flocks, affecting 77.9 million birds across the nation (CDC 
2023). The first reported commercial case in Virginia was in Rockingham County. All of Virginia’s HPAI 
infections in commercial operations in 2023 involved commercial meat turkeys. Two affected flocks 
collectively included 36,400 turkeys (Graber 2024). 
 

DISASTER DECLARATIONS 

Previous disaster declarations include: 

• Virginia COVID-19 Pandemic, 2020 (Federal) 
 

Map 4.9.1. shows a snapshot of the estimated number of confirmed COVID-19 cases in Virginia by 
city/county. Table 4.9.2. details this information for the region. Notably, Table 4.9.2. shows that the City of 
Lexington, with 1 case for every 2.6 people, had the most reported cases per estimated population compared 
to the rest of the region. Rockbridge County had the least reported cases per estimated population. 

 

 
Data Source(s): Virginia Department of Health, Case Counts for COVID-19 (as of March 8, 2022) 

Map 4.9.1. COVID-19 Case Counts by City/County, 2022 
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Table 4.9.2. Case Counts for COVID-19 in the CSPDC Region, 2020 – 2022 

Locality 
Reported 

Cases 

Ratio of Cases to 
Estimated 
Population 

Locality 
Reported 

Cases 

Ratio of Cases to 
Estimated 
Population 

Augusta County 18,821 1 case per 4.1 people 
City of  

Lexington 2,821 1 case per 2.6 people 

Bath County 883 1 case per 4.6 people 
Rockbridge 

County 3,214 1 case per 7.0 people 

City of Buena 
Vista 

1,991 1 case per 3.3 people 
Rockingham 

County 
14,389 1 case per 5.9 people 

City of 
Harrisonburg 

13,174 1 case per 3.9 people 
City of  

Staunton 5,554 1 case per 4.7 people 

Highland County 359 1 case per 6.4 people 
City of 

Waynesboro 
5,281 1 case per 4.3 people 

Data Source(s): Virginia Department of Health, Case Counts for COVID-19 (2022); U.S. Census American Community 
Survey 5-Year Estimates, Table DP05 (2022). 

 
 

AREAS OF IMPACT 
This hazard has the potential to impact each of the 21 jurisdictions in the planning area. Areas with higher 
vaccination rates for viruses such as COVID-19, influenza, whooping cough, and others are less likely to be 
highly impacted by outbreaks of those diseases. However, areas with lower vaccination rates, or areas 
impacted by a disease outbreak for which there is no vaccination program in place, coupled with higher 
population densities may experience severe impacts. Map 4.9.2 shows the vaccination rates by county/city 
for COVID-19 and influenza between 2023 and 2024 across the state. 
 

Map 4.9.2. Vaccination Rates by County 
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The spread of infectious disease among livestock in the region also has a high potential for impact, 
particularly compared to other parts of the state. As mentioned throughout this plan, the region has some of 
the highest producing agricultural counties in the state, specifically Rockingham and Augusta counties. 
Areas with greater populations of livestock may also be at greater risk for outbreaks of animal-to-human 
diseases. Table 4.9.3 details the estimated number of chickens, turkeys, and cattle in each county in the 
region, according to 2022 census data. 

Data Source(s): USDA National Agricultural Statistics Service (2024), 2022 Census of Agriculture, County Profiles 

 

ESTIMATED LOSSES 
Infectious disease outbreaks generate substantial economic losses across multiple sectors, affecting 
individuals, businesses, healthcare systems, and government operations. While the scale and nature of 
losses vary depending on the disease type, transmission characteristics, and outbreak severity, examining 
recent events provides insight into potential future impacts. 
 
DIRECT HEALTHCARE COSTS 

The initial costs incurred by a pandemic, such as COVID-19, are seen first at the patient level, impacting 
individuals with healthcare costs. On average in the state of Virginia, the fee for a single outpatient COVID-
19 healthcare visit averaged out to $2,239 whereas a single complex inpatient visit (e.g. a patient in the 
intensive care unit on ventilator) associated with COVID-19 averaged around $279,741 (FAIR Health, 2021).  

These individual costs aggregate into massive healthcare system expenditures during widespread 
outbreaks. Based on the region's approximately 66,000 reported COVID-19 cases through March 2022 (Table 
4.9.2), and using conservative estimates that 15% required hospitalization and 2% required ICU care, the 
region likely experienced direct medical costs exceeding $150 million for COVID-19 treatment alone. This 
figure does not include long-term care costs for patients experiencing persistent health effects, 
rehabilitation services, or ongoing treatment for complications. 

 

Table 4.9.3. Livestock Inventory by County (2022 Estimate) 

 Chickens 
Turkeys Cattle 

Broilers Pullets Layers 

Augusta 5,571,022 246,701 134,098 1,320,971 86,078 

Bath - - 128 - 3,493 

Highland - 66 1,450 154,293 11,179 

Rockingham 19,650,195 410,117 641,510 2,483,317 87,565 

Rockbridge 425,214 94 2,267 53,060 29,919 
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ECONOMIC DISRUPTION AND BUSINESS LOSSES 

The COVID-19 pandemic demonstrated that infectious disease outbreaks cause economic damage 
extending far beyond direct healthcare costs. According to the CSPDC's 2022 Pandemic Recovery and 
Resiliency Plan, the region experienced severe economic impacts: 

1. At the height of the pandemic, more than 15,000 jobs based in the region were lost, equivalent to 10.7% 
of the regional workforce; the regional GDP dropped by $315 million. 

2. The pandemic had a disparate impact on various segments of the regional economy. The manufacturing 
and agricultural sectors were more resilient and thus experienced smaller impacts, while the 
accommodation and hospitality sectors were the hardest hit. This was evident in Bath County, where one 
of its largest employers, the Omni Homestead Resort, was particularly affected. 

3. Small businesses and downtown areas experienced more damaging impacts, such as loss of revenue 
and employment, compared to the rest of the region. 

 
AGRICULTURAL AND LIVESTOCK LOSSES 

Beyond human health and economic impacts, the region's significant agricultural sector faces distinct 
infectious disease risks, particularly from diseases affecting livestock and poultry.  

• 2002 Avian Influenza Outbreak: This outbreak affected 197 farms and resulted in the destruction of 
over 4.7 million birds. Adjusted for inflation, equivalent losses today would exceed $85-100 million 
for a similar outbreak scale. 

• Recent HPAI Events: The 2022-2023 highly pathogenic avian influenza (HPAI) outbreak affected 
commercial operations in Rockingham County. Two turkey flocks totaling 36,400 birds were 
destroyed. While smaller in scale than the 2002 event, these losses still represented approximately 
$1.5-2 million in direct bird value, plus associated costs for depopulation, disposal, cleaning, 
disinfection, and production downtime. 

• Ongoing Risk: Table 4.9.3 shows the region's substantial poultry and livestock inventory. 
Rockingham County alone houses over 19.6 million broiler chickens, more than 2.4 million turkeys, 
and additional pullets and layers. Augusta County maintains 5.5 million broilers and 1.3 million 
turkeys. These concentrations represent significant economic value—an outbreak affecting even 5% 
of the region's commercial poultry could destroy birds valued at $15-20 million, with total economic 
impacts potentially exceeding $50 million when considering secondary effects. 

 

PROBABILITY OF FUTURE OCCURRENCES 
Infectious disease events — ranging from localized outbreaks to widespread pandemics — are highly 
probable future occurrences for the region. However, the frequency and severity of infectious disease events 
is more difficult to predict. Seasonal influenza, foodborne illnesses, and vector-borne diseases (such as 
Lyme disease) occur annually and are considered near-certain recurring hazards. Pandemic-scale events 
are infrequent but historical precedent, including the 1918 influenza pandemic, the 2009 H1N1 outbreak, 
and the COVID-19 pandemic, demonstrates that the region remains vulnerable to both novel and re-
emerging pathogens. 
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VULNERABILITY 
Multiple population groups and settings within the region face heightened risk during infectious disease 
outbreaks. Understanding these vulnerabilities enables targeted preparedness planning. 
 
AGE-RELATED VULNERABILITY 

Certain age groups are particularly susceptible to infectious disease outbreaks, including infants and small 
children and individuals aged 65 and older. These populations face elevated risk due to developmental 
factors in young children (whose immune systems are still maturing) and age-related immune decline in 
older adults, often compounded by chronic health conditions. Table 4.9.4 details the estimated number of 
individuals under 5 years old or 65 and above by locality in the region, according to 2023 Census estimates. 

With over 60,000 residents aged 65 and above across the region, older adults constitute a significant portion 
of the population requiring prioritized protection during infectious disease events. Augusta County contains 
the largest absolute number of older residents (18,836), while Highland County, despite its small size, has 
more than one-third of its population in this age group. Within Highland County, the Town of Monterey is 
especially notable, with over half of its residents estimated to be 65 and older. 

Among children under the age of 5, Rockingham County has both the largest absolute count (5,238) and one 
of the higher percentages (6.0%) in the region, in addition to the City of Waynesboro (6.6%) and the City of 
Staunton (6.1%). The regional total of approximately 15,262 young children underscores the need for 
pediatric healthcare capacity, age-appropriate medical interventions, and childcare-focused infection 
control measures during outbreaks. 

 

Table 4.9.4. Population Estimates by Locality, 2023 

 Total Population Under 5 Years 65 and Above 
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City of Harrisonburg 51,492 2,643 (5.1%) 5,189 (10.1%) 

Rockingham County 87,674 5,238 (6.0%) 18,015 (20.5%) 

* Town of Bridgewater 6,650 406 (6.1%) 1,397 (21.0%) 

* Town of Broadway 4,221 394 (9.3%) 962 (22.8%) 

* Town of Dayton 2,023 180 (8.9%) 244 (12.1%) 

* Town of Elkton 2,973 112 (3.8%) 477 (16.0%) 

* Town of Grottoes 2,926 151 (5.2%) 366 (12.5%) 

* Town of Mount Crawford 531 33 (6.2%) 64 (12.1%) 

* Town of Timberville 2,998 223 (7.4%) 453 (15.1%) 
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Table 4.9.4. Population Estimates by Locality, 2023 (cont.) 
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City of Staunton 25,765 1,575 (6.1%) 5,409 (21.0%) 

City of Waynesboro 22,574 1,496 (6.6%) 3,998 (17.7%) 

Augusta County 78,622 2,630 (3.3%) 18,836 (24.0%) 

* Town of Craigsville 1,052 95 (9.0%) 248 (23.6%) 
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City of Buena Vista 6,612 330 (5.0%) 1,213 (18.3%) 

City of Lexington 7,420 242 (3.3%) 1,214 (16.4%) 

Rockbridge County 22,578 868 (3.8%) 6,048 (26.8%) 

* Town of Glasgow 1,253 58 (4.6%) 231 (18.4%) 

* Town of Goshen 285 13 (4.6%) 45 (15.8%) 

Ba
th

-H
ig

hl
an

d Bath County 4,123 180 (4.4%) 1,128 (27.4%) 

Highland County 2,265 60 (2.6%) 776 (34.3%) 

* Town of Monterey 200 5 (2.5%) 115 (57.5%) 

Data Source(s): U.S. Census Bureau, ACS Demographic and Housing Estimates, Table DP05 
Note: (*) indicates population may also be counted in the respective County.  

 

CHRONIC HEALTH CONDITIONS 

Individuals with underlying chronic health conditions face significantly higher risk of severe illness, 
hospitalization, and death from infectious diseases. Conditions that increase vulnerability include diabetes, 
heart disease, chronic lung disease, kidney disease, liver disease, cancer, and immunocompromising 
conditions. The Central Shenandoah Health District, which includes much of the CSPDC region, shows 
chronic disease rates near or slightly above state averages. With more than one in ten adults living with 
diabetes and nearly one in three adults experiencing obesity, thousands of residents face elevated risk 
during infectious disease outbreaks. Table 4.9.5 shows the prevalence of select conditions across the region. 
 

Table 4.9.5. Prevalence of Chronic Health Conditions, 2021 

 Diabetes  Heart Disease COPD Obesity 

Central Shenandoah Health District 10.8% 6.2% 7.1% 32.4% 

Virginia (State Average) 10.2% 5.8% 6.8% 31.2% 

Data Source: Virginia Department of Health, County Health Rankings 
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HEALTHCARE SYSTEM CAPACITY 

The region's healthcare infrastructure faces constraints that affect outbreak response capability. The region 
has approximately 625 total hospital beds serving a population of over 309,000, or roughly 2 beds per 1,000 
residents. This ratio falls below the national average of 2.4 beds per 1,000 people. More critically, the region 
has only 38 ICU beds across all facilities. During the COVID-19 pandemic, ICU capacity was frequently at or 
near 100%, requiring transfers to facilities outside the region and delaying care for non-COVID patients. 

Rural counties face particular challenges. Bath County's 25-bed facility provides essential local care but 
cannot manage complex cases requiring intensive care or specialized treatment. Highland County has no 
hospital, requiring residents to travel to Staunton, Harrisonburg, or outside the region for hospital care. This 
limited capacity means that even moderate infectious disease outbreaks can quickly overwhelm local 
healthcare systems. Table 4.9.6 summarizes key healthcare resources across the region. 

 

Table 4.9.6. Healthcare Facilities and Capacity 

Facility Location Total Beds ICU Beds 

Augusta Health Staunton 255 18 

Sentara RMH Medical Center Harrisonburg 238 20 

UVA Health Rockingham Harrisonburg 82 0 

Carilion Stonewall Jackson Hospital Lexington 25 0 

Bath Community Hospital Bath 25 0 

Data Source: Virginia Department of Health, Healthcare Facility Database (2023) 
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HAZARDOUS MATERIALS RELEASE 
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DEFINITION 

An unintentional leak, spillage, discharge, or release of HazMat (chemical, biological, or radiological) that 
poses a threat to human health and safety and the surrounding environment. 
 

BACKGROUND 
“HazMat” is a comprehensive term that includes a variety of materials that, if released, can cause significant 
harm to living organisms. The effects of these materials can vary depending on their type, with some causing 
long-term impacts and/or remaining undetectable for a period, as seen with radioactive substances or 
biologicals that have incubation periods. The consequences to health and the environment can be severe, 
as evidenced by numerous historical incidents. 

This specific hazard profile analyzes effects from unintentional releases. Effects can include mass casualty 
events that can inundate healthcare facilities; contamination of water sources and/or soil (particularly given 
the region’s karst topography); disruption or destruction of ecosystems; evacuation or shelter-in-place 
orders; and disruption of local utility services. HazMat accidents can also cause fires, explosions, oxygen 
enrichment and displacement in confined spaces, and damage to equipment and supplies. 
 

SIGNIFICANT HISTORICAL EVENTS 
The region, and more specifically the former DuPont industrial facility (now Invista Incorporated), is the site 
of the largest natural resource damage settlement in Virginia’s history (U.S. Department of the Interior, 2020). 
The facility is located on approximately 177 acres on the eastern shore of the South River in the City of 
Waynesboro. From 1929 to the 1970s, mercury was used to manufacture acetate flake at the facility. Over 
time, mercury releases contaminated and impacted soil and groundwater on-site. Subsequently, mercury 
was transported to the South River through storm sewers. The mercury release was discovered in the 1970s, 
and a fish consumption ban, then advisory, was enacted for the South River and South Fork Shenandoah 
River (U.S. Department of the Interior, n.d.).  
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Map 4.10.1. Impacted Watershed from Mercury Release at DuPont Facility 

 

Source: U.S. Department of the Interior, Natural Resource Damage Assessment and Restoration Program 

 

Mercury continues to be transported and re-circulated downstream via surface water, sediments, and 
floodplain soils to the South River, South Fork Shenandoah River, and Shenandoah River. As a result, a wide 
variety of natural resources have been exposed to facility-related mercury. Remedial activities for the South 
River are ongoing. In July 2017, the Trustees, Department of the Interior, through the US Fish and Wildlife 
Service, and the Commonwealth of Virginia, received a settlement of $42,069,916.78 to address natural 
resource damages and to implement restoration projects related to the impacted resources in the watershed 
(U.S. Department of the Interior, n.d.). Proposed restoration includes:  

• projects improving water quality and habitat (agricultural and urban best management practices);  
• freshwater mussel propagation and restoration;  
• neotropical migratory songbird full life cycle restoration;  
• land protection, property acquisition, and recreational and wildlife enhancements;  
• recreational fishing improvement projects; and  
• renovation of a Virginia fish hatchery. 
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In addition to the landmark settlement in Waynesboro, there have been minor to moderate incidents at 
industrial sites during production, use, and transport of HazMat. The most likely scenario involving a HazMat 
spill involves industrial and agricultural facilities. Table 4.10.1. below describes the number of facilities in 
the planning district that handle toxic chemicals (not biological or radiological material) and their associated 
on- and off-site releases in 2022. For more information regarding facility releases, including type of material 
and release, in specific jurisdictions, refer to the EPA’s TRI Program online database. 

Spills have a higher probability on either Interstate I-64 or I-81, where HazMat is transported almost daily. 
Given that these two major roadways cross through the planning district, an accident involving vehicles on 
one of these routes could lead to a spill that adversely affects the soil and nearby water reservoirs, as well 
as impact individuals involved in the accident. 

Finally, railway accidents have increased across the nation as the U.S. rail infrastructure continues to age. 
The Chesapeake and Ohio (C&O) Railroad cuts through a southern portion of the planning district and, since 
cutting its passenger services in 1971, has been operated by CSX and focuses on transporting freight. 
According to their website, CSX specifically carries the following through Virginia: “consumer products, 
automobiles, food and agriculture products, and coal […] containerized consumer goods, aggregates, 
petroleum products, and packaging paper.” 

 

AREAS OF IMPACT 

Due to the region’s agriculture, manufacturing, and transportation industries, each of the 21 jurisdictions are 
susceptible to impacts from a HazMat release. However, for a more focused look, the remainder of this 
section details facilities in 14 specific jurisdictions where an unintentional release is more likely due to local 
industrial facilities. The EPA TRI Program tracks facilities that produce, use, store, and dispose of toxic 
chemicals (including type and quantity of accidental releases). Map 4.10.2. indicates the general areas of 
the 425 facilities spread throughout the state.  
 

Map 4.10.2. TRI Facilities in Virginia (as of 2022) 

 

Source: Environmental Protection Agency, 2023 
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The following table shows 44 of the 425 facilities in the state are located within CSPDC jurisdictions, along 
with the number of chemical releases in those areas in 2022. Localities without facilities have been omitted 
from the list, while data for Highland County, City of Lexington, Town of Craigsville, and Town of Monterey 
were not available via the database. Finally, of the top 5 facilities that contributed to the largest HazMat 
releases in Virginia in 2022, none are in the planning region. 
 

Table 4.10.1. TRI Facility Count by Jurisdiction, 2022 

Jurisdiction Facilities Toxics Released On-Site Toxics Released Off-Site 

Augusta County 11 63,300 lbs. 35,900 lbs. 

Rockbridge County 5 6,900 lbs. 0 lbs. 

Rockingham County 9 149,000 lbs. 152,500 lbs. 

City of Buena Vista 3 111 lbs. 11 lbs. 

City of Harrisonburg 6 2,300 lbs. 841 lbs. 

City of Staunton 1 1 lbs. 0 lbs. 

City of Waynesboro 1 37,000 lbs. 18,200 lbs. 

Town of Goshen 1 6,800 lbs. 0 lbs. 

Town of Grottoes 1 0 lbs. 0 lbs. 

Town of Broadway 1 0 lbs. 0 lbs. 

Town of Dayton 1 0 lbs. 130,400 lbs. 

Town of Elkton 2 31,800 lbs. 3,200 lbs. 

Town of Mt. Crawford 1 0 lbs. 0 lbs. 

Town of Timberville 1 6,700 lbs. 18,100 lbs. 

TOTAL 44 303,912 lbs. 359,152 lbs. 

 

ESTIMATED LOSSES 
As mentioned earlier, the DuPont-Waynesboro mercury release resulted in a settlement exceeding $40 
million, though long-term losses to wildlife habitats and recreational fishing remain difficult to quantify. 
Additionally, since major HazMat disasters are uncommon in Virginia, this section references national 
incidents to illustrate potential loss scenarios. 

The 2023 Norfolk Southern train derailment in East Palestine, Ohio involved 17 HazMat-carrying railcars that 
contaminated the Ohio River, degraded air quality, and forced 2,000 residents to evacuate. Norfolk Southern 
estimates total losses exceeding $1 billion, including lawsuit settlements, environmental remediation, 
penalties, and legal fees. A smaller but relevant incident occurred in April 2020 when a tractor-trailer carrying 
10,000 gallons of gasoline overturned near Boston, spilling its contents onto roadways and a nearby marsh. 
The NTSB estimated losses at $1.1 million for vehicle damage, roadway repairs, cleanup, and product loss. 

While the CSPDC region has not experienced disasters of this magnitude, these incidents illustrate the 
potential financial and environmental impacts from major HazMat releases involving transportation 
corridors or industrial facilities. 
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PROBABILITY OF FUTURE OCCURRENCES 

Given the broad definition of hazardous material release and the physical context of the CSPDC region, the 
probability of future occurrences is high and almost certain. The region experiences minor HazMat incidents 
annually, with the potential for a major incident remaining a constant threat. The potential intensity and range 
of impact, however, varies depending on several factors. 
 

KEY RISK FACTORS 

• Transportation Corridors: The region's two major interstate highways (I-81 and I-64) serve as critical 
commercial freight routes with daily HazMat transportation. I-81, in particular, is a high-volume 
corridor connecting major distribution centers from the Northeast to the South. The combination of 
heavy truck traffic, mountainous terrain, and varying weather conditions creates ongoing risk for 
transportation-related HazMat incidents.  

• Fixed Facility Presence: The region contains 44 TRI-reporting facilities that collectively released 
over 800,000 pounds of toxic materials in 2022 (both on-site and off-site). The concentration of 
facilities in Augusta County (11), Rockingham County (9), and Harrisonburg (6) indicates sustained 
industrial activity with inherent release risk. While most facilities maintain strong safety protocols, 
the routine handling, storage, and processing of HazMat increases statistical probability.  

• Rail Transportation: The CSX rail line traversing the southern portion of the planning district 
transports various HazMat materials including petroleum products, chemicals, and agricultural 
products. National trends showing increased rail incidents as infrastructure ages, combined with 
local freight volumes, suggest continued risk exposure from this transportation mode. 

• Agricultural Operations: The region's substantial agricultural sector regularly uses and stores 
fertilizers, pesticides, and other chemicals. While typically involving smaller quantities than 
industrial facilities, the dispersed nature of agricultural operations creates numerous potential 
release points, particularly during application seasons or due to improper storage. 

• Environmental Amplification Factors: The region's karst topography and extensive waterway 
networks create conditions where HazMat releases can spread rapidly and affect larger areas. 
Groundwater connectivity through limestone formations means surface spills can quickly 
contaminate aquifer systems. Development along the South River, South Fork Shenandoah River, 
and Shenandoah River increases the number of people and critical infrastructure potentially affected 
by waterborne contamination.  

 

VULNERABILITY 

Overall regional vulnerability to HazMat releases is assessed as high, though vulnerability levels vary by 
location and incident type. Urban areas along I-81 and I-64 face the highest risk due to concentrated 
populations near daily HazMat transportation routes. Conversely, rural karst areas experience elevated 
groundwater contamination risk despite lower population density, as surface spills can rapidly infiltrate 
aquifer systems through limestone formations. The region's economic dependence on agriculture and 
manufacturing creates inherent vulnerability that demands ongoing risk management and emergency 
preparedness. 
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DEFINITION 

The loss, disruption, or failure of systems that provide essential community services and life safety 
functions. This includes utility outages (electricity, gas, water), telecommunication and network disruptions, 
cyber-attacks against critical systems, communication interference from regulatory restrictions, and 
structural failures of dams.  
 

BACKGROUND 
Most instances of infrastructure failure are the result of other hazards causing damage and consequently 
impacting utilities, roadways, and other lifelines. However, due to aging infrastructure, human error (e.g., 
maintenance mishaps), or intentional sabotage, failures may also occur as a stand-alone event.  

Critical infrastructure in Virginia is constructed and maintained through a complex partnership of federal, 
state, local, and private entities. At the state level, the Virginia Department of Transportation (VDOT) 
maintains the third-largest state-maintained highway system in the nation, encompassing approximately 
58,000 miles of roadways, over 21,000 bridges and structures, and numerous tunnels and rest areas. Cities 
maintain their own roadway networks within their boundaries, while utilities are operated by a combination 
of municipal authorities, regional commissions, and private companies. This decentralized system creates 
varying levels of investment, maintenance standards, and capacity across different jurisdictions. 

Virginia's infrastructure faces mounting pressures from aging systems, deferred maintenance, population 
growth, and increasing demand. Many water and wastewater systems date to the mid-20th century and are 
reaching or exceeding their design lifespan. Transportation infrastructure experiences heavy use from both 
resident and through-traffic, with Virginia serving as a critical corridor along the eastern seaboard. 
Maintenance funding remains a persistent challenge, with competing priorities and limited resources often 
resulting in reactive rather than proactive approaches to infrastructure upkeep. 

The American Society of Civil Engineers (ASCE) released the 2022 Report Card for Virginia’s infrastructure 
across 11 categories, with the overarching score receiving a “C,” slightly above the national average of “C-.”  
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The following scores were provided for the 11 categories (American Society of Civil Engineers, 2022): 

Bridges: B Public Parks: C Schools: C- Transit: C- 
Dams: C+ Rail: C- Solid Waste: B- Wastewater: D+ 
Drinking Water: C+ Roads: C- Stormwater: C-  

 

ASSOCIATED EFFECTS 

Although infrastructure failure is often a secondary hazard to another incident such as a hurricane or 
blizzard, it can also result from poor construction, design flaws, or deteriorating systems. Whether public or 
private, these failures can cause severe impacts to the day-to-day lives of citizens as the systems are often 
interconnected and reliant on each other. Secondary effects may include disruptions to essential services, 
such as utility outages or network failures, which can lead to cascading effects, such as school closures, 
hospital evacuations, and delays or cancellations in transportation, among others. Infrastructure failure may 
also pose physical hazards, including fires, explosions, and leaks, depending on the system. 

 

CYBER-ATTACK AGAINST INFRASTRUCTURE 

Cybersecurity threats could create significant issues for communities due to a heavy, global dependence on 
network connectivity to operate complex systems that support our daily services. Officials at CISA warn that 
cyber-attacks against critical infrastructure and key manufacturing industries have significantly increased in 
the last decade as technology and Internet-based services continue to expand. From power grids to water 
systems, commerce to healthcare, cyber-attacks are becoming popular as adversaries do not need to be 
physically present, attack mechanisms are hard to detect, and they often leave no digital signature to assist 
investigators in prosecuting those responsible. 

All 21 jurisdictions within the planning area have network-enabled critical infrastructure that is considered 
“desirable” to target by malicious actors, whether part of a ransom-ware scheme, intent to intimidate, or in 
more severe cases, attempt to incapacitate. Federal government officials in the cybersecurity field warn that 
cyber-attacks are a regular occurrence, even if it is not seen and/or noticed by end users, even in rural areas 
such as the Central Shenandoah Valley. According to CISA, state and local government systems experience 
attempted intrusions daily, with ransomware attacks against municipalities increasing by over 60% 
nationally between 2019 and 2023.  

While there is currently no evidence to suggest that any of the 21 jurisdictions have experienced a successful 
cyber-attack against critical infrastructure, the threat activity is high and cyberattacks are deployed daily 
across Virginia and throughout the U.S. The rural nature of the Central Shenandoah region does not provide 
immunity; in fact, smaller jurisdictions with limited IT security budgets and staff may present more 
vulnerable targets than larger urban centers with dedicated cybersecurity teams. It is essential for 
community and business leaders to remain vigilant in their efforts to proactively secure, monitor, and protect 
networked systems against potential attacks that have the potential to disrupt services, and worse, inflict 
harm against citizens and visitors. 

 
 



 

Chapter 4 | Threat & Hazard Identification and Risk Assessment 4.11-3 
 

PROBABILITY 

Given the daily occurrence of attempted cyber-attacks nationwide and the increasing sophistication 
of threat actors, the probability of a successful cyber-attack affecting critical infrastructure in the 
Central Shenandoah region is assessed as medium to high and increasing annually. While no 
documented successful attacks have occurred to date in the planning area, the region's 
interconnected utility systems, reliance on VDOT's networked traffic management along the I-81 
corridor, and the presence of water and wastewater treatment facilities controlled by supervisory 
control and data acquisition (SCADA) systems all present attractive targets. The probability increases 
with each passing year as the region expands its digital infrastructure without corresponding 
increases in cybersecurity capacity. 

IMPACT 

In a hypothetical scenario developed by CISA, economic and insurance impacts from a severe, yet 
plausible, cyber-attack against the U.S. power grid could reach $240 billion, potentially exceeding $1 
trillion. For the Central Shenandoah region specifically, a successful cyber-attack could have 
devastating cascading effects. An attack on VDOT's traffic management systems could disrupt the I-
81 corridor, a critical artery for regional commerce, agricultural distribution, and tourism access to 
Shenandoah National Park, potentially costing the region millions in daily economic activity. The 
region's significant agricultural sector, which includes time-sensitive operations such as dairy 
processing and poultry production, could face catastrophic losses if utility or cold-chain logistics 
systems were compromised. 

A ransomware attack on municipal water or wastewater treatment facilities could leave thousands 
of residents without safe drinking water or sanitation services for extended periods, with rural areas 
lacking redundant systems facing the most severe impacts. The region's aging population, including 
residents dependent on digital health monitoring systems and telemedicine services, would be 
particularly vulnerable during a prolonged attack affecting healthcare networks. Educational 
institutions, including James Madison University and numerous K-12 schools, could face disruption 
to administrative systems, online learning platforms, and campus safety networks. The financial 
burden of any ransoms paid in effort to expeditiously return operating systems to normal, cost of 
human life if injuries or deaths are directly linked to the attack, lost revenue for businesses and local 
governments, emergency response costs, and long-term recovery investments will play a role in 
overarching costs associated with this hazard. Given the region's limited cybersecurity resources 
spread across 21 jurisdictions, recovery from a major cyber-attack could be protracted and costly, 
potentially requiring state and federal assistance. 

 

TELECOMMUNICATION & NETWORK OUTAGE 

Given the modern reliance on technology, a telecommunication or network outage can have severe and 
debilitating effects on a community. In isolated instances where a single service is lost, end users may 
encounter minor inconveniences or disruptions to their daily routines. However, more substantial outages 
affecting multiple services or carriers can have crippling impacts on life safety, businesses, transportation, 
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and other critical services that affect nearly all community members. Hospitals depend on internet services 
for managing patient records, processing pharmaceuticals, performing surgeries, and controlling 
environmental systems. Dispatch centers use these services to receive 9-1-1 calls, track and dispatch first 
responders, and map emergencies. Public transportation systems rely on internet access to maintain 
schedules, re-route vehicles, and alert customers to service disruptions. From modern conveniences to life-
saving medical procedures, communities are becoming increasingly interconnected with and dependent 
upon communication and network services. 

The Central Shenandoah region faces significant broadband connectivity challenges, particularly in its rural 
counties. According to data from the Virginia Department of Housing and Community Development (DHCD), 
broadband service gaps vary considerably across the planning district. DHCD defines "broadband" using the 
Federal Communications Commission's threshold of 25 megabits per second (Mbps) for downloads and 3 
Mbps for uploads (this standard was established in February 2015). Locations that do not meet this threshold 
are considered "unserved." 

As shown in Table 4.11.1, the distribution of unserved locations reveals stark disparities between rural and 
urban jurisdictions. Highland County has 1,969 unserved locations, representing approximately 1.1 people 
per unserved location, meaning nearly every household lacks adequate broadband access. Bath County 
follows a similar pattern with 1,650 unserved locations (2.6 people per location). The larger counties show 
substantial numbers of unserved locations: Rockbridge County has 7,843 unserved locations, Rockingham 
County has 9,313, and Augusta County has 6,139. By contrast, the region's cities have significantly better 
coverage, with the City of Waynesboro having only 4 unserved locations (5,662.8 people per unserved 
location), indicating near-universal broadband availability in urban areas. 
 

Table 4.11.1. Locations Unserved by Broadband (2022) 

City/County # of Locations Proportion of Population to Unserved Locations 

Highland County 1,969 1.1 people per unserved location 

Bath County 1,650 2.6 people per unserved location 

Rockbridge County 7,843 2.9 people per unserved location 

Rockingham County 9,313 9.2 people per unserved location 

Augusta County 6,139 12.7 people per unserved location 

City of Harrisonburg 742 75.5 people per unserved location 

City of Buena Vista 38 171.7 people per unserved location 

City of Lexington 26 281.9 people per unserved location 

City of Staunton 84 305.6 people per unserved location 

City of Waynesboro 4 5,662.8 people per unserved location 
 

Data Source(s): Virginia Department of Housing and Community Development (DHCD), 2022 
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Recognizing these critical gaps, all five counties in the planning district have applied for state aid through the 
Virginia Telecommunication Initiative (VATI) to strengthen broadband infrastructure in underserved rural 
areas. These investments are crucial to the resilience of communication infrastructure and the prevention 
of widespread service disruptions. Expanding and improving broadband access not only reduces the number 
of residents affected by outages but also creates redundant pathways that can maintain connectivity when 
primary systems fail. 
 

PROBABILITY 

The Central Shenandoah region experiences telecommunication and network outages with 
concerning regularity. The region has experienced at least two major documented outages in recent 
years, including the 2012 high-wind event affecting dispatch services and the June 2024 AT&T outage 
that prevented 25,000 attempts to reach emergency services. While some jurisdictions are actively 
working to expand and strengthen communication infrastructure, widespread outages throughout 
the Central Shenandoah region remain common, particularly during severe weather events. The 
probability of significant telecommunication outages is assessed as high, with strong correlation to 
the frequency of severe weather hazards (hurricanes, winter storms, high wind events) addressed 
elsewhere in this plan. The region's rural topography, aging carrier infrastructure, limited redundant 
communication pathways, and ongoing gaps in broadband coverage all contribute to elevated 
outage risk. As severe weather events increase in frequency and intensity due to climate change, the 
probability of weather-related communication outages will correspondingly increase. 

IMPACT 

The impacts of telecommunication and network outages on the Central Shenandoah region extend 
far beyond inconvenience. The June 2024 AT&T outage, which prevented 92 million phone calls 
nationwide and specifically blocked 25,000 emergency service calls, demonstrates the life-safety 
implications of these events. In a region served primarily by volunteer fire departments and rescue 
squads whose members often rely on personal mobile devices for emergency notifications, a major 
carrier outage can significantly delay response times and potentially cost lives. The 12-hour duration 
of the AT&T outage illustrates how extended service interruptions can compound these dangers. 

The region's substantial agricultural economy faces unique vulnerabilities to communication 
outages. Modern farming operations depend on internet connectivity for precision agriculture 
systems, livestock monitoring, irrigation management, and commodity market access. An outage 
during critical planting or harvesting periods, or during livestock emergencies, could result in 
significant financial losses for farm operations that form the backbone of the regional economy. The 
tourism sector, which draws visitors to Shenandoah National Park and surrounding attractions, 
would be severely impacted as tourists lose access to GPS navigation, online reservations, and the 
ability to contact emergency services in remote areas. 

Educational disruption represents another major impact area. Rural schools throughout the region 
have increasingly adopted remote and hybrid learning models, and students in underserved areas 
already struggling with limited connectivity would face complete educational interruption during 
outages. The data showing Highland County with 1,969 unserved locations (essentially one per 
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household) illustrates how a telecommunication outage in such areas eliminates not just backup 
connectivity but primary connectivity for education, telehealth, remote work, and emergency 
communications. This digital divide disproportionately affects the region's most vulnerable 
populations and amplifies the consequences of any service disruption. 

 

UTILITY OUTAGE 

Outages can occur due to equipment malfunction, misconfiguration, maintenance accident, or because of 
another hazard, such as hurricane, tornado, or flood. An outage of a single utility in one area has the potential 
to create cascading effects to other end-users or even other utilities.  Other secondary impacts to consider 
include injury or death. For instance, a power outage impacting the homes of medically compromised 
persons (e.g. in-home dialysis patients) may require evacuation to area healthcare facilities. Gas outages 
during winter months could result in freeze-related injuries or hypothermia. 

Virginia's electric generation relies heavily on natural gas (54% as of 2022), with nuclear power supplying 
31%, renewables providing 11%, and coal and petroleum providing the remainder. Despite this diverse 
energy portfolio, the state ranks 42nd out of 50 for electric reliability according to U.S. News (with 50 being 
the worst), and 38th out of 50 for other infrastructure reliability (water, sewage, etc.). While the Central 
Shenandoah region's rural and suburban characteristics mean lower population density and reduced 
demand on utility systems, this same rural nature combined with aging infrastructure creates unique 
vulnerability to prolonged outages and delayed restoration. 

PROBABILITY 

The Central Shenandoah region has experienced at least four major utility outages in just six years 
(2018-2024), averaging one significant event every 18 months. These events demonstrate a clear 
pattern of recurring vulnerability: 

• October 2018: Hurricane Michael hits the Mid-Atlantic, although the Central Shenandoah 
region only experienced tropical storm-force winds, resulting in 750,000 without power 
throughout the State. 

• November 2018: an ice storm caused a wide-spread power outage across several states, 
including parts of the planning district, that lasted for several days before restoration was 
complete; over 6.5 million customers were affected throughout the Mid-Atlantic. 

• October 2022: Hurricane Ian hits the Mid-Atlantic area, causing wide-spread power outages 
across the state and the Shenandoah Valley, 211,000 customers were impacted in the state 
alone. 

• June 2022: a derecho windstorm caused power outages throughout the state and the 
planning district and resulted in several heat-related deaths. 

This historical frequency, combined with Virginia's 42nd-place ranking for electric reliability and the 
region's aging infrastructure (with significant portions of electrical grid, water, and wastewater 
systems exceeding their expected operational lifespan), indicates a high probability of future utility 
outages. The probability is increasing due to several factors: more frequent and intense severe 
weather events associated with climate change, continued aging of infrastructure components 
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without corresponding replacement investments, and growing strain on systems as rural areas 
experience development pressure. Weather-related outages represent the most common trigger, 
meaning the probability of utility outages closely tracks the probability of severe weather hazards 
addressed elsewhere in this plan. 

IMPACT 

Utility outages produce severe and wide-ranging impacts across the Central Shenandoah region, 
affecting vulnerable populations, critical economic sectors, and essential services. The region's 
significant elderly population, many of which may live independently with electrically dependent 
medical equipment such as oxygen concentrators, CPAP machines, and refrigerated medications, 
require emergency evacuation to healthcare facilities during prolonged outages, straining hospital 
capacity and emergency services. The June 2022 derecho's heat-related fatalities underscore the 
life-safety consequences during temperature extremes. 

The agricultural sector faces particularly severe economic impacts. Dairy operations requiring 
constant refrigeration and milking equipment can lose tens of thousands of dollars in a single day 
from spoiled products and distressed livestock. Poultry operations dependent on climate control 
systems can lose entire flocks worth hundreds of thousands of dollars within hours during extreme 
temperatures. A widespread multi-day outage could produce millions of dollars in direct agricultural 
losses, with cascading effects on processing facilities, distributors, and related businesses. 

Rural residents face compounding challenges as most rely on electric well pumps and septic 
systems, meaning power outages simultaneously eliminate water and sanitation services. Unlike 
urban areas, the region's rural geography limits access to cooling or warming centers, leaving 
isolated residents vulnerable to temperature-related emergencies. The mountainous terrain 
significantly slows restoration efforts as repair crews face challenging access and longer travel 
times, extending outages beyond what similar events would require in flatter areas. 

Beyond agriculture, retail establishments lose perishable inventory and transaction capabilities, 
manufacturing facilities face production shutdowns and equipment damage, and the tourism 
economy suffers as hotels, restaurants, and attractions cannot serve visitors. When outages affect 
multiple jurisdictions simultaneously—as occurred in all recent major events—mutual aid resources 
become severely strained. Economic losses can reach millions of dollars per day during widespread 
outages, with recovery extending for weeks as businesses rebuild inventory and attempt to recapture 
lost revenue. 

 

COMMUNICATION SYSTEM INTERFERENCE 

The region is within the National Radio Quiet Zone (NRQZ), as shown in Map 4.11.1. The NRQZ was 
established in 1958 by the Federal Communications Commission (FCC) and the Interdepartment Radio 
Advisory Committee (IRAC) to minimize possible harmful interference to the National Radio Astronomy 
Observatory (NRAO) in Green Bank, WV and the radio receiving facilities for the United States Navy in Sugar 
Grove, WV. The NRQZ is bounded by NAD-83 meridians of longitude at 78d 29m 59.0s W and 80d 29m 59.2s 
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W and latitudes of 37d 30m 0.4s N and 39d 15m 0.4s N and encloses a land area of approximately 13,000 
square miles near the state border between Virginia and West Virginia (Green Bank Observatory, n.d.). 
 

 

Source: U.S. National Science Foundation (n.d.) 

Being within the National Radio Quiet Zone presents significant challenges, limiting the availability of radio 
frequencies for emergency responders, healthcare facilities, and police departments. This restriction 
hampers regional emergency response capabilities, especially in Bath and Highland counties, where 
localities face unique difficulties in coordinating communication across county and state borders. 

PROBABILITY 

Unlike episodic hazards that may or may not occur, communication system interference from NRQZ 
restrictions represents an ongoing and constant vulnerability affecting the region every day. This is 
not a future probability to assess, but rather a persistent condition that continuously compromises 
emergency response capabilities and public safety communications. The restrictions are regulatory 
requirements that will remain in effect indefinitely, meaning the communication limitations are 
permanent features of the operating environment in affected jurisdictions.  

IMPACT 

The NRQZ restrictions create severe and unique impacts for emergency response operations, 
particularly in Bath and Highland counties. Emergency responders must coordinate across vast 

Map 4.11.1. National Radio Quiet Zone 

Green Bank 

Observatory 

Sugar Grove 

U.S. Naval  

Radio Station 



 

Chapter 4 | Threat & Hazard Identification and Risk Assessment 4.11-9 
 

geographic areas (Bath County's 540 square miles and Highland County's 416 square miles) with only 
a fraction of the radio spectrum available to similar rural counties outside the NRQZ. This results in 
measurably longer response times due to challenges with interagency communication, mutual aid 
coordination, and maintaining contact across mountainous terrain that already complicates radio 
transmission. 

Healthcare facilities face critical operational constraints since hospital-to-hospital communication, 
medical helicopter coordination, and ambulance-to-emergency department coordination all 
depend on reliable radio communications. During mass casualty incidents or regional emergencies 
requiring coordination across multiple facilities and jurisdictions, these limitations could directly 
impact patient outcomes and survival rates. 

The NRQZ restrictions compound the impacts of other hazards. When telecommunication networks 
fail during severe weather, areas outside the NRQZ can fall back on radio frequency alternatives, but 
the region’s localities lack these redundant pathways. A telecommunication outage in the NRQZ 
therefore creates far more severe public safety impacts than the same outage in unrestricted areas, 
placing the region at disproportionate risk during multi-hazard events. 

Mutual aid coordination becomes significantly more complex within the NRQZ. When Bath or 
Highland counties require assistance from neighboring jurisdictions or state resources during large-
scale emergencies, coordinating response across county and state borders requires interoperable 
communications that NRQZ restrictions complicate, slowing response during time-critical 
emergencies. 

 

DAM FAILURE 

Dams in the region serve several functions including managing floods and stormwater, supplying water, 
enabling recreational use, supporting agriculture, and generating hydroelectric power. They can be privately 
owned; owned by local, state, or federal agencies; or owned by political subdivisions of the state such as 
Soil and Water Conservation Districts (SWCD). The Virginia Soil and Water Conservation Board (VSWCB) is 
the main regulatory authority for dams in the Commonwealth. 

To collect information on dams in the region, the CSPDC contacted the Regional Dam Safety Engineer at the 
Virginia Department of Conservation and Recreation (DCR) and the four soil and water conservation districts 
in the region, including: Shenandoah Valley SWCD, Headwaters SWCD, Natural Bridge SWCD, and Mountain 
SWCD. The districts commonly referred staff to the National Inventory of Dams (NID) and the Virginia Dam 
Safety Inventory (DSIS), maintained by DCR. According to DSIS, there are nearly 90 documented dams in the 
region. This number, however, is limited to what DCR tracks. Future updates to this plan should involve 
additional stakeholder outreach to ensure the plan has the best available data. 

All dams in Virginia are subject to the Dam Safety Act and Dam Safety Regulations unless specifically 
excluded. According to DCR, a dam is excluded if it: 

• is less than six feet high; 
• has a maximum capacity of less than 50 acre-feet and is less than 25 feet in height; 
• has a maximum capacity of less than 15 acre-feet and is more than 25 feet in height; 
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• is operated primarily for agricultural purposes and has a maximum capacity of less than 100 acre-
feet or is less than 25 feet in height (may be subject to regulation if the use or ownership changes); 

• is owned or licensed by the federal government; 
• is operated for mining purposes under 45.1-222 or 45.1-225.1 of the Code of Virginia; and/or 
• is an obstruction in a canal used to raise or lower water levels. 

DCR classifies dams into 3 categories based on the hazards that they present: high, significant, and low. 
Classification is based on a determination of the effects that a dam failure would likely have on people and 
property in the downstream inundation zone. Safety standards become increasingly more stringent as the 
potential for adverse impact increases. Classification, however, is not static. 
 

Table 4.11.2. Dam Hazard Potential Classifications 

 
High 

Dams that upon failure would cause probable loss of life or serious economic damage. 
High Hazard-Potential Dams are required to be inspected by a professional engineer 
every two years. 

 
Significant 

Dams that upon failure might cause loss of life or appreciable economic damage. 
Significant Hazard-Potential Dams are required to be inspected by a professional 
engineer every three years. 

 

Low 

Dams that upon failure would lead to no expected loss of life or significant economic 
damage. This classification includes dams that upon failure would cause economic 
damage only to property of the dam owner. Low Hazard-Potential Dams are required to 
be inspected by a professional engineer every six years. 

Data Source(s): Virginia Department of Conservation and Recreation, 2022  

 

The inventory of dams in the region and their hazard potential is shown in Map 4.11.2 and Table 4.11.3. 
According to this inventory, there are 71 regulated dams. 35 dams have a high hazard potential, and 6 dams 
have a significant hazard potential. This results in roughly 60% of total regulated dams in the region with a 
high or significant hazard status.  

Map 4.11.2 also shows the existing data on inundation zones, or areas downstream of a dam that would flood 
if the event of dam failure. Importantly, this information is incomplete for the region. As this information 
becomes available, it is updated in DSIS and is publicly viewable in the Virginia Dam Safety Map application 
hosted by DCR. The existing inundation zone data for the region shows the cities of Waynesboro, Lexington, 
and Buena Vista are downstream of High Hazard Potential Dams (HHPDs). Similarly, areas in western 
Rockingham County are in inundation zones, particularly areas west of the towns of Dayton, Bridgewater, 
and Mount Crawford.  
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Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 

 

Map 4.11.2. Dam Hazard Potential and Dam Inundation Areas 
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Table 4.11.3. CSPDC Dam Inventory and Hazard Potential 

 
Dam Name 

Ownership 
Type 

Regulation 
Status 

Hazard 
Potential 

 

St
au

nt
on

-A
ug

us
ta

-W
ay

ne
sb

or
o 

Anders Pond Dam (Settling Pond)  Non-Regulated Unknown  

Braley Dam  Regulated Unknown  

Camp Shenandoah Dam Private Regulated Low  

Coiner Mill Dam  Non-Regulated Unknown  

Coles Run Dam Local Gov. Regulated High  

Damtown Dam (Krulick Dam)  Non-Regulated Unknown  

Elizabeth Hearn Dam Private Regulated Unknown  

Fauber Dam Private Regulated Unknown  

Grove Mill Dam  Non-Regulated Unknown  

Lower Wallace Dam Private Regulated Unknown  

Massey Pond Dam Local Gov. Non-Regulated Unknown  

Mill Place Commerce Park BMP #4 Local Gov. Non-Regulated Unknown  

Morris Glen Dam Private Regulated Unknown  

Raymax Dam Private Regulated Unknown  

Scottland Land Dam Private Regulated Unknown  

Sherando Dam Private Regulated Unknown  

Smith Dam Private Regulated Unknown  

Smithleigh Dam Private Regulated Significant  

South River Dam #10A (Mills Creek) Local Gov. Regulated High  

South River Dam #11 (Canada Run) SWCD Regulated High  

South River Dam #19 (Waynesboro Nursery) SWCD Regulated High  

South River Dam #23 (Robinson Hollow) SWCD Regulated High  

South River Dam #24 (Happy Hollow) SWCD Regulated Low  

South River Dam #25 (Toms Branch) SWCD Regulated High  

South River Dam #26 (Inch Branch) SWCD Regulated High  

South River Dam #27 (Upper Sherando) Federal Regulated Unknown  

South River Dam #3 (Poor Creek/Cold Springs) State Regulated Significant  

South River Dam #4 (Lofton Lake) SWCD Regulated High  

South River Dam #6 (Sengers Mountain Lake) SWCD Regulated High  

South River Dam #7 (Wilda) SWCD Regulated High  

South River Dam #8A (Jones Hollow) Local Gov. Regulated High  

Staunton Dam Local Gov. Regulated High  

Staunton City Dam #1 Private Regulated Unknown  
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Sugarloaf Farm Dam Private Regulated Unknown  

Upper North River #76 (Elkhorn Lake) Local Gov. Regulated High  

Upper North River #77 (Hearthstone Lake Dam) SWCD Regulated High  

Upper North River Dam #10 (Todd Lake) SWCD Regulated High  

Upper Wallace Dam Private Regulated High  

Wood Dam Private Regulated Unknown  
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Bath Alum Farm Dam Private Regulated Significant  

Bath Co. Pumped Storage – Lower Dam Public Utility Regulated High  

Bath Co. Pumped Storage – Lower Recreation Pond  Public Utility Regulated High  

Bath Co. Pumped Storage – Lower Sediment Dam Public Utility Regulated Low  

Bath Co. Pumped Storage – Middle Sediment Dam Public Utility Regulated Low  

Bath Co. Pumped Storage – Upper Dam Public Utility Regulated Low  

Bath Co. Pumped Storage – Upper Recreation Pond  Public Utility Regulated Low  

Bear Loop Hunt Club Dam Private Regulated Unknown  

Douthat Lake Dam State Regulated High  

John Lawrence Dam Private Regulated Significant  

Lake Bacova Dam Private Regulated Unknown  
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Broadway Town Dam Local Gov. Regulated Unknown  

JMU Amphitheatre Dam State Regulated Unknown  

Johnson Dam Private Non-Regulated Unknown  

Knoll Meadow Dam Private Regulated Unknown  

Lake Shenandoah Dam State Regulated High  

Lake Terrace Dam Private Non-Regulated Unknown  

Lower North River #22B (Dry Run Dam) SWCD Regulated High  

Lower North River #78 (Briery Branch Dam) SWCD Regulated High  

Lower North River #80 (Union Springs Dam) SWCD Regulated High  

Lower North River #81C (Switzer Dam) State Regulated High  

Lower North River #82 (Dry River Dam) SWCD Regulated High  

Lower North River #83 (Hone Quarry Dam) SWCD Regulated High  

Massanutten Dam (Painter’s Pond) Private Regulated Significant  

Newman Lake Dam State Regulated High  

North Fork Shenandoah River Dam #2 Private Regulated Unknown  

Old Mill Dam Private Non-Regulated Unknown  

Shoemaker River #1A (Northwoods Lake) SWCD Regulated High  

Shoemaker River #3B (Hog Pen Dam) SWCD Regulated High  

Shoemaker River #4C (Slate Lick) SWCD Regulated High  
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Silver Lake Dam Local Gov. Non-Regulated Unknown  

Union Springs Rd. Dam Unknown Unknown Unknown  

Zimmerman Dam Private Non-Regulated Unknown  
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Buena Vista City Dam  Non-Regulated Unknown  

Cave Mountain Dam  Regulated Unknown  

Cold Sulpher Springs Dam Private Regulated Significant  

Dr. Laurie Landeau Dam Private Non-Regulated Unknown  

Goshen Dam (Lake Merriweather) Private Regulated High  

Holbrook Farm Dam Private Non-Regulated Unknown  

Jordans Point Dam Local Gov. Regulated Low  

Lake Robertson Dam State Regulated High  

Moomaws Dam Private Regulated Low  

Moores Creek Dam (Lexington Reservoir) Local Gov. Regulated High  

Natural Bridge Dam #1 Private, State Non-Regulated Unknown  

Natural Bridge Dam #2 Private, State Non-Regulated Unknown  

Natural Bridge Dam #3 (Turner Pond Dam) State Regulated High  

Natural Bridge Dam #4 Private, State Non-Regulated Unknown  

Natural Bridge Dam #5 State Regulated High  

Rockbridge County Dam Private Regulated Unknown  

Willow Lake Dam (Koogler Dam) Private Regulated Unknown  

Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 
 

Dams can fail for a variety of reasons related to construction materials, aging infrastructure, maintenance 
conditions, and external stressors. Common failure mechanisms include seepage and piping, overtopping, 
structural deformation, liquefaction, concrete deterioration, neglected maintenance, outdated design 
standards, hydraulically inadequate spillways, and damage caused by man-made threats (DCR, n.d.). When 
a dam failure occurs or appears imminent, Emergency Action Plans (EAPs) are activated. Under the Virginia 
Dam Safety Act, EAPs are required for all dams except those meeting specific exclusion criteria. 

In the region, severe weather events represent the most common pathway to dam failure. Extreme 
precipitation from tropical systems or severe thunderstorms can quickly overwhelm spillway capacity and 
lead to overtopping, which is the leading cause of dam failures nationwide. Prolonged rainfall that saturates 
watersheds can also generate runoff volumes that exceed the design assumptions of many dams 
constructed more than 50 years ago. 

Drought conditions can also contribute to dam failure risk through several compounding effects. Extended 
dry periods may expose dam faces to cracking from differential drying; cause soil consolidation around 
foundations that can lead to new seepage pathways; and reduce stabilizing vegetation on earthen 
embankments. When drought conditions are followed by intense rainfall, rapid reservoir refilling can place 
additional stress on weaknesses that developed during the dry period. 
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VULNERABILITY 

Predicting the region's vulnerability to dam failures is extremely challenging due to the variety of 
contributing factors, including structural age, location, and maintenance history. A well-maintained 
dam classified as a High Hazard structure may pose little risk to downstream community. However, 
the risk of failure typically increases with age, as many dams were designed for a 50-year operational 
lifespan. Table 4.11.4 shows the number of High Hazard Potential Dams (HHPDs) in the region by 
construction period. More than 80% of the region's HHPDs were constructed at least 50 years ago. 
 

Table 4.11.4. Number of High Hazard Potential Dams by Construction Period 

1900-1919 1920-1939 1940-1959 1960-1979 1980-1999 2000-Present 

2 3 11 15 7 0 

Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 
 

Furthermore, a significant amount of the region features karst topography, which is prone to 
dissolution and sinkhole formation. Like other infrastructure in the area (e.g., roads and bridges), 
dams are vulnerable to unpredictable sinkhole events. The water impoundment at dam sites 
compounds this risk by adding weight that presses on the underlying geology, potentially 
accelerating karstification processes. This hazard became a documented concern in 2024 when the 
City of Lexington discovered that seepage from Moores Creek Dam had contributed to the formation 
of a sinkhole at the base of the dam (Haney, 2025). Additional information on dams located over 
karst-susceptible bedrock is provided in the Sinkhole hazard profile, where Table 4.6.5 identifies 
affected dams. Chart 4.11.1 below summarizes those findings. 
 

Chart 4.11.1. Number of Dams over Carbonate Bedrock 

 
 

Estimates from FEMA's Resilience Analysis and Planning Tool (RAPT) and DCR’s Dam Safety Inventory 
System (DSIS) indicate that thousands of residents, businesses, and critical facilities may be located 
within potential dam failure inundation areas in the region. Maps 4.11.3 – 4.116 show the existing 
inundation zone data by sub-region. Table 4.11.5 details the estimated number of people within 5 
miles of each High Hazard Potential Dam (HHPD) and, when data was available, the number of 
people within mapped inundation zones.  
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Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 

 

Map 4.11.3. Bath-Highland 
Existing Dam & Inundation Zone Data 
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Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 

 

Map 4.11.4. Harrisonburg-Rockingham 
Existing Dam & Inundation Zone Data 
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Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 

 

Map 4.11.5. Staunton-Augusta-Waynesboro 
Existing Dam & Inundation Zone Data 
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Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS), 2024 

Map 4.11.6. Lexington-Rockbridge-Buena Vista  
Existing Dam & Inundation Zone Data 
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Table 4.11.5. Estimated Populations At-Risk to Dam Failure 

Area HHPD Name 
Estimated Pop. within  

5 Miles 
Estimated Pop. within 

Mapped Inundation Zone 
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Coles Run Dam 7,481 N/A 

South River Dam #4 2,741 148 

South River Dam #6 4,531 305 

South River Dam #7 6,867 93 

South River Dam #8A 24,862 N/A 

South River Dam #10A 4,289 N/A 

South River Dam #11 7,575 N/A 

South River Dam #19 9,897 171 

South River Dam #23 7,985 3,111 

South River Dam #25 3,247 3,556 

South River Dam #26 12,950 3,089 

Staunton Dam 1,423 N/A 

Upper North River Dam #10 1,337 N/A 

Upper North River #76 1,424 N/A 

Upper North River #77 1,496 949 

Upper Wallace Dam 3,501 N/A 
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Bath Co. Pumped Storage – Lower Dam 222 N/A 

Douthat Lake Dam 870 157 
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Newman Lake Dam 62,429 N/A 

Lake Shenandoah Dam 23,631 N/A 

Lower North River #22B 2,066 74 

Lower North River #78 1,873 1,214 

Lower North River #80 2,189 772 

Lower North River #81C 1,761 N/A 

Lower North River #82 1,791 1,155 

Lower North River #83 2,077 952 

Shoemaker River #1A 2,206 21 

Shoemaker River #3B 1,500 128 

Shoemaker River #4C 1,157 179 
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V Goshen Dam 1,084 1,875 

Moores Creek Dam 1,048 55 

Natural Bridge Dam #5 1,816 4 

Robertson Dam 1,665 N/A 

Tuner Pond Dam 1,629 5 
 

Data Source(s): DCR Virginia Dam Safety Inventory System (DSIS). FEMA Resilience Analysis and Planning Tool (RAPT). 
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This population estimate analysis indicates that some dams present particularly significant exposure 
concerns. For example, mapped inundation zones for South River Dam #23 and South River Dam #26 
each include more than 3,000 estimated residents, while Goshen Dam’s mapped inundation zone 
includes an estimated 1,875 residents. Even where mapped inundation data is unavailable, 5-mile 
population estimates demonstrate the potential scale of exposure, including more than 62,000 
people within five miles of Newman Lake Dam and nearly 25,000 people within five miles of South 
River Dam #8A. These figures illustrate the broad downstream consequences that could result from 
a major dam incident. 

Potential impacts to structures and infrastructure are similarly extensive. DSIS Emergency Action 
Plan (EAP) summaries identify hundreds of homes, numerous businesses, schools, utilities, parks, 
rail corridors, and transportation routes located within known inundation areas. Table 4.11.6 
summarizes these exposed assets. South River Dam #23 and South River Dam #26 each have more 
than 875 homes, nearly 200 businesses, multiple utilities, schools, and key transportation routes 
identified at risk. Goshen Dam could impact more than 750 homes and 86 businesses, while Douthat 
Lake Dam has more than 560 homes located within its potential impact area. Damage to bridges, 
railroads, utilities, and roadways could isolate rural communities, delay emergency response 
operations, disrupt freight movement along the I-81 corridor and regional rail systems, and 
significantly complicate long-term recovery efforts. 

For dams lacking detailed EAP summary information, a supplemental incident analysis was 
conducted using FEMA’s Resilience Analysis and Planning Tool (RAPT) to estimate potentially 
exposed critical facilities and infrastructure. Results of this analysis are also included in Appendix F 
– High Hazard Potential Dam Safety Summaries. While the RAPT critical facility dataset differs from 
both DSIS EAP data and datasets used elsewhere in this plan, it provides a baseline estimate of 
potential exposure where detailed inundation data was unavailable.  

This analysis included: 

• Bath Co. Pumped Storage – Upper Dam: None identified within a 5-mile radius. 
• Bath Co. Pumped Storage – Lower Dam: None identified within a 5-mile radius. 
• Lower North River #22B: None identified within its mapped inundation zone. 
• Lower North River #82: 1 Fire Station within its mapped inundation zone. 
• Shoemaker River #1A: None identified within its mapped inundation zone. 
• Shoemaker River #3B: None identified within its mapped inundation zone. 
• Shoemaker River #4C: None identified within its mapped inundation zone. 
• Natural Bridge Dam #5: None identified within its mapped inundation zone. 
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Table 4.11.6. Critical Facilities at Risk to Dam Failure 

Area HHPD Name H
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Coles Run Dam 202 5 0 0 0 0 0 0 0 3 
South River Dam #11 35 - - - - - - - - 3 
South River Dam #4 21 2 0 0 0 5 1 0 0 4 
South River Dam #6 21 1 0 0 0 2 0 0 0 7 
South River Dam #7 8 - - - - 2 - - - 2 
South River Dam #8A 250 50 0 0 2 2 5 0 0 2 
South River Dam #10A 324 34 0 0 0 1 3 1 0 2 
South River Dam #19 5 2 0 0 0 2 0 0 0 3 
South River Dam #23 875 193 1 0 2 1 2 5 1 10 
South River Dam #25 46 - - - - - - - - 2 
South River Dam #26 875 193 1 0 2 1 2 5 1 3 
Staunton Dam 0 0 0 0 0 0 0 1 0 1 
Upper North River Dam #10 - - - - - - - - - 2 
Upper North River #76 280 - - - - - - - - 6 
Upper North River #77 270 15 - - - - - - - 2 
Upper Wallace Dam 35 5 0 0 0 1 0 0 0 3 
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-
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an
d Bath Co. Pumped Storage – Upper Dam * - - - - - - - - - - 

Bath Co. Pumped Storage – Lower Dam * - - - - - - - - - - 
Douthat Lake Dam 564 27 0 0 2 1 1 1 1 3 
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Newman Lake Dam 48 0 0 0 0 0 0 1 0 1 
Lake Shenandoah Dam 4 0 0 0 0 0 0 0 0 7 
Lower North River #22B * - - - - - - - - - - 
Lower North River #78 0 0 0 0 0 0 0 0 0 5 
Lower North River #80 200 - - - - - - - - 4 
Lower North River #81C - - - - - - - - - 3 
Lower North River #82 * - - - - - - - - - - 
Lower North River #83 300 - - - - - - - - 10 
Shoemaker River #1A * - - - - - - - - - - 
Shoemaker River #3B * - - - - - - - - - - 
Shoemaker River #4C * - - - - - - - - - - 

LE
X-
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Goshen Dam 752 86 0 0 12 1 0 0 0 - 
Moores Creek Dam 57 0 0 0 0 0 0 0 0 17 
Natural Bridge Dam #5 * - - - - - - - - - - 
Robertson Dam 68 0 1 0 0 0 0 0 0 13 
Tuner Pond Dam 12 5 0 0 0 0 0 0 0 3 

 

Notes:  (-) indicates that data was not available in the DSIS Summary Report for the dam. 
 (*) indicates that the dam was alternatively assessed in RAPT and summarized in the previous section. 
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PROBABILITY 

According to a DCR report, 18 dam incidents and failures occurred in Virginia between January 1, 
2018, and January 31, 2019, with nearly half involving high or significant hazard dams (Vogelsong, 
2022). While the Central Shenandoah region has not experienced a documented major dam failure, 
the probability of future incidents is a growing concern due to the region’s aging infrastructure, 
increasing severe weather risks, and underlying geology. 

More than 80% of the region’s High Hazard Potential Dams (HHPDs) were constructed over 50 years 
ago, meaning many have reached or exceeded their original design lifespan. At the same time, 
increasingly frequent and intense precipitation events can overwhelm spillway capacity and place 
additional stress on aging structures. Extended drought conditions may further weaken earthen 
dams through drying, cracking, erosion, and vegetation loss before rapid reservoir refilling during 
heavy rainfall events. 

The region’s widespread karst topography also contributes to elevated risk by increasing the potential 
for sinkholes, seepage, and subsurface instability beneath dam structures. Although many dams are 
regularly inspected and well maintained, the combination of aging infrastructure, climate-driven 
weather extremes, and geologic vulnerability suggests the probability of dam-related incidents will 
continue to increase without sustained maintenance, monitoring, and rehabilitation investments. 

IMPACT 

Dam failures in the Central Shenandoah region could have severe impacts on life safety, property, 
infrastructure, utilities, and the regional economy. Unlike many flooding events that develop 
gradually, dam failures can occur with little warning and send fast-moving floodwater downstream 
within minutes. Impacts depend on factors such as dam size, reservoir volume, downstream 
development, weather conditions, and available evacuation time. 

The region’s mountainous terrain and narrow river valleys can intensify flooding by funneling water 
downstream at high speeds. Communities along rivers and streams may experience flash flooding, 
erosion, debris impacts, and structural damage. Roads and bridges near waterways could become 
impassable, limiting evacuation and delaying emergency response. Simultaneous disruptions to 
transportation, utilities, and communications could isolate rural communities for extended periods. 

Dam failures may also create major environmental and economic impacts. Floodwaters can carry 
sediment, fuel, agricultural waste, chemicals, and debris downstream, damaging water quality and 
aquatic habitats. Agricultural operations may experience livestock losses, cropland erosion, 
equipment damage, and contamination of water systems. Parks, lakes, trails, and tourism 
destinations could sustain extensive damage, reducing tourism revenue and requiring costly repairs. 

In addition to physical damage, dam failures can create significant long-term financial burdens 
through emergency response costs, infrastructure repairs, debris removal, environmental cleanup, 
business interruption, and property loss. Recovery from a major dam failure could take years and 
would likely require substantial state and federal assistance, particularly in rural jurisdictions with 
limited emergency management and financial resources. 
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DEFINITION 

A physical assault, by 1 or more individuals, with the intent of inflicting serious harm and/or deadly force on 
others in a confined and/or populated area.  
 

BACKGROUND 
Active assailant incidents can have a range of secondary effects in the immediate and long-term aftermath, 
which can worsen the emergency and result in additional injuries and fatalities. Beyond the potential of a 
mass casualty event, these incidents can also lead to crowd disturbances, strain on healthcare facilities with 
limited resources, mental health challenges for both the community and first responders, as well as long-
lasting impacts like higher rates of absenteeism in workplaces and schools.  
 

SIGNIFICANT HISTORICAL EVENTS 

In 2023 alone, the FBI designated 48 incidents as active shooter incidents, resulting in 244 casualties (105 
killed, 139 wounded) in 26 different states (Advanced Law Enforcement Rapid Response Training, 2024). 
Although no shootings in Virginia in 2023 met the FBI’s formal definition of an “active shooter incident,” data 
trends shown in Chart 4.12.1. indicate an increase in these violent events since 2000. 
 

Chart 4.12.1 Active Shooter Incidents Per Year in the United States, 2000-2023 

 
Source: Federal Bureau of Investigation (n.d.) 
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While not as prevalent, other active assailant events such as vehicle ramming attacks and knife assaults 
have also increased in frequency in the U.S. These events can occur in a variety of locations, from open-
space events such as concert venues to shopping malls, schools, and others. Specifically in the 
Commonwealth of Virginia, mass shooting and killing events have accounted for hundreds of deaths and 
many more injuries. The list below highlights some notable incidents, though it is not an exhaustive list. 

• April 16, 2006: the deadliest mass shooting in U.S. history at the time, a lone assailant at Virginia 
Polytechnic Institute and State University (Blacksburg) killed 32 people and injured another 17 before 
committing suicide. 

• June 14, 2017: at a Congressional baseball game in Alexandria, a shooter injures 6, including 
Congressman Steve Scalise. 

• August 12, 2017: a lone driver deliberately drove his vehicle into a crowded, peaceful protest in 
Charlottesville, killing 1 and injuring 35 others.  

• May 31, 2019: a city employee killed 12 and injured 4 in Virginia Beach. 
• February 1, 2022: a shooter on the campus of Bridgewater College (Bridgewater) killed 2 law 

enforcement officers. 
• November 13, 2022: a shooter opens fire on a bus at the University of Virginia (Charlottesville), killing 

3 and injuring 2 others before being taken into custody by police. 
• November 22, 2022: a Walmart employee kills 6 coworkers and injures 4 others before committing 

suicide in Chesapeake. 
• February 17, 2025: In Crozet, a shooter opens fire in a Harris Teeter parking lot, killing 2 bystanders. 

An off-duty federal agent shot and killed the assailant, preventing additional crossfire. 

In the U.S., active assailant incidents often involve a single type of weapon, such as a firearm. However, there 
are instances both within the U.S. and internationally where assailants employ a variety of tools and tactics, 
including both purchased and homemade explosives, to carry out their attacks.  
 

DISASTER DECLARATIONS 

There have been no instances of state/federally declared disasters resulting from an active assailant event. 
 

AREAS OF IMPACT 
While an active assailant incident can happen at any time within the planning area, only two incidents have 
occurred within the region, specifically in 2022 with one in Harrisonburg, resulting in 8 injuries, and another 
in Bridgewater, resulting in 2 deaths. Occurrences like these and others nationwide have significantly 
influenced preparedness efforts against acts of violence, leading to the development of comprehensive 
training programs for law enforcement, educational institutions, religious organizations, and other venues 
that host large events.  

Given the serious nature of life safety and security concerns associated with active assailants, each 
jurisdiction’s lead law enforcement agency is encouraged to collaborate with stakeholders in neighboring 
jurisdictions to prepare for, prevent, and mitigate any potential incidents related to this specific threat. For 
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security purposes, vulnerability analyses and specific impacted areas within the planning district will not be 
detailed in this report but can be addressed directly with local authorities. 

ESTIMATED LOSSES 
Although it is difficult to estimate monetary losses that stem from an active assailant event, “various factors 
can influence the impact on the organization. Those factors include the scale of the incident, the number of 
casualties, the response time, and post-incident recovery efforts. Therefore, the greatest indicator for 
predicting an incident's impact on an organization is having a comprehensive workplace violence prevention 
program, including pre-incident planning,” (Center for Personal Protection and Safety, 2024). The Center for 
Personal Protection and Safety (CPPS) considers the following: 

• Human cost: an incident’s most devastating cost is the loss of human life, and the physical and 
emotional harm inflicted upon survivors. 

• Legal and liability expenses: potential legal consequences from victims, their families, and others 
who may have been present during the incident. 

• Business disruptions: temporary or permanent business closings, loss in productivity and/or 
revenue, potential lost business opportunities, etc. 

• Increased costs for enhanced security: investments in security measures, preparedness 
programs, and others to reassure employees and stakeholders of their safety and wellbeing. 

Estimated losses are specific to each event and community, as referenced by CPPS above. It is difficult to 
quantify; however, the losses are often long-term and difficult to overcome. 
 

PROBABILITY OF FUTURE OCCURENCES 

The probability of active assailant incidents occurring in the Central Shenandoah region is assessed as low 
but increasing, consistent with national trends showing a steady rise in such events since 2000. While only 
two incidents have occurred within the planning area—both in 2022 in Harrisonburg and Bridgewater—the 
FBI's identification of 48 active shooter incidents nationwide in 2023 alone demonstrates these events are 
becoming more frequent across the United States. 
 

VULNERABILITY 

The Central Shenandoah region's vulnerability to active assailant incidents varies significantly across 
community settings based on physical characteristics and emergency response capacity. Educational 
institutions, particularly James Madison University with over 20,000 students and numerous K-12 schools, 
represent high-risk targets. Rural areas face heightened vulnerability due to longer emergency response 
times and distances to the nearest Level I or Level II trauma centers, potentially impacting victim survival 
rates. Numerous soft targets (retail centers, houses of worship, civic events, and tourist destinations) 
present challenges for prevention and rapid response. The greatest vulnerabilities exist in areas with limited 
communication infrastructure and during large public gatherings where crowd management and evacuation 
are critical.  
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PURPOSE 
This chapter evaluates the current capabilities of the communities within the Central Shenandoah planning 
district to reduce the impacts of the threats and hazards identified in Chapter 4: Threat and Hazard 
Identification and Risk Assessment. The primary goal of the Capabilities Assessment is to understand the 
extent to which local governments can implement hazard mitigation strategies and to identify opportunities 
for enhancing these capabilities. 

The assessment consists of three main components: 

• Plans, Policies, and Programs: An inventory of existing plans, policies, and programs maintained by 
local governments in the region. 

• Staff Capacity: An analysis of the capacity of these governments and special districts to carry out 
mitigation strategies and actions based on the resources and frameworks identified in the inventory. 

• Special Districts: A brief description of the planning and staff capacity of the four special districts 
included in the plan.  

 

PLANS, POLICIES, AND PROGRAMS 

Planning capability refers to a jurisdiction’s ability to develop and implement plans that guide growth and 
development in a responsible way. This includes promoting public safety, supporting the local economy, 
protecting environmental, historic, and cultural resources, and safeguarding the overall well-being of the 
community. Planning efforts offer opportunities to incorporate hazard mitigation into local decisions. 
 
LOCAL PLANS 

The jurisdictions within the Central Shenandoah Region have established a variety of planning mechanisms 
that integrate mitigation-related information and strategies, including: 

• Comprehensive Land Use Plan: A comprehensive land use plan establishes the overall vision for 
what a community wants to be and serves as a guide to future governmental decision making. It 
contains sections on demographic conditions, land use, natural resources, economic development, 
transportation, and community facilities. Community strategies included in these plans can 
encourage the achievement of risk reduction goals.  
 

• Capital Improvement Plan (CIP): A capital improvement plan is a multi-year planning document 
that identifies and prioritizes major infrastructure and capital projects, along with their estimated 
costs and funding sources. The purpose of the plan is to guide the community’s long-term physical 
and fiscal planning. A CIP is often aligned with comprehensive plans and can incorporate mitigation 
strategies by prioritizing infrastructure improvements. 
 

• Community Wildfire Protection Plan (CWPP): The Healthy Forests Restoration Act (HFRA) of 2003 
created the opportunity for local governments to prioritize goals and needs for the wildland areas 
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through community wildfire protection plans. A CWPP addresses issues in a community such as 
wildfire response, hazard mitigation, community preparedness, and structure protection. In 2020, 
the CSPDC prepared a Regional Wildfire Protection Plan that includes all 21 localities. 
 

• Emergency Operations Plan (EOP): An emergency operations plan defines roles, responsibilities, 
and procedures for mobilizing resources during and after an emergency or disaster. These plans 
typically include a section dedicated to hazard mitigation, outlining strategies to reduce future risks. 
Each locality in the region either maintains its own EOP or participates in a regional plan. 
 

• Continuity of Operations Plan (COOP): A continuity of operations plan is a strategic plan developed 
by governments, agencies, and organizations to ensure that essential functions can continue during 
and after a wide range of emergencies, including natural disasters, pandemics, cyberattacks, or 
other disruptions. The plan identifies and prioritizes critical functions that must continue without 
interruption and strategies to minimize downtime. 
 

• Hazardous Materials Emergency Response Plan (HMERP): Required by federal law under Title III 
of the Superfund Amendments and Re-authorization Act (SARA), these plans outline the procedures 
to be followed in the event of a chemical emergency such as the accidental release of toxic 
substances. Each locality in the region either has a local HMERP or participates in a regional HMERP. 
 

• Stormwater Improvement Plan: Common for municipalities with separate storm sewer systems 
(MS4s), a stormwater improvement plan is a planning document that outlines strategies, projects, 
and policies to manage and improve a community’s stormwater system. Its goal is to reduce flooding, 
minimize water pollution, protect infrastructure, and enhance water quality by improving how 
stormwater is collected, conveyed, treated, and discharged.  
 

• Chesapeake Bay TMDL Action Plan: In 2010, the Environmental Protection Agency (EPA) 
established the Chesapeake Bay Total Maximum Daily Load (TMDL), which is the maximum amount 
of pollutant that a body of water can receive and still meet water quality standards. A Chesapeake 
Bay TMDL Action Plan is a required planning document for MS4 localities and entities in the 
Chesapeake Bay watershed that outlines how they will reduce pollution. 
 

• NFIP Community Rating System (CRS): The Community Rating System (CRS) is a voluntary program 
within the National Flood Insurance Program (NFIP) that encourages communities to take proactive 
steps to reduce flood risk. In return for implementing additional floodplain management activities, 
residents in participating communities receive discounts on their flood insurance premiums. To date, 
the Town of Bridgewater is the only community in the region that participates in the program. 
 

• Flood Resilience Plan: A flood resilience plan, as recognized by the Virginia Department of 
Conservation and Recreation (DCR), is a strategic planning document funded and administered 
under programs like the Community Flood Preparedness Fund (CFPF) that local governments 
develop to assess flood risks and prioritize mitigation actions. The City of Buena Vista, the City of 
Staunton, and the Town of Craigsville have either received grant funding or have begun developing 
individual flood resilience plans. Concurrently, the CSPDC is preparing a region-wide flood resilience 
plan, which includes all remaining localities. 
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Table 5.1. Local Plans 
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  City of Harrisonburg Y Y Y Y Y Y Y N IP 

  Rockingham County Y Y Y Y Y ? N N IP 

  Town of Bridgewater Y Y Y Y Y ? Y Y IP 

  Town of Broadway Y Y Y Y Y N N N IP 

  Town of Dayton Y Y Y Y Y N N N IP 

  Town of Elkton Y Y Y Y  Y N N N IP 

  Town of Grottoes Y ? Y Y Y N N N IP 

  Town of Mt. Crawford Y ? Y Y Y N N N IP 

  Town of Timberville Y ? Y Y Y N N N IP 
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  City of Staunton Y Y Y Y Y ? Y N IP 

  City of Waynesboro Y Y Y Y Y Y Y N IP 

  Augusta County Y Y Y Y Y ? Y N IP 

  Town of Craigsville ? ? Y Y Y N N N IP 
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  City of Buena Vista Y Y Y Y ? N N N IP 

  City of Lexington Y Y Y Y ? N N N IP 

  Rockbridge County Y Y Y Y ? N N N IP 

  Town of Glasgow Y ? Y Y ? N N N IP 

  Town of Goshen ? ? Y Y ? N N N IP 

Ba
th

-H
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an

d   Bath County Y Y Y Y Y N N N IP 

  Highland County Y ? Y Y ? N N N IP 

  Town of Monterey Y ? Y Y ? N N N IP 
     

    Key: Yes (Y), No (N), In Progress (IP), Undetermined (?) 
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CODES, FEES, AND CERTIFICATIONS 

The ability to adopt and enforce codes, regulations, and fees is a critical component of a community's hazard 
mitigation capability. These regulatory tools provide the legal framework and financial mechanisms needed 
to reduce vulnerability to natural hazards. The jurisdictions within the Central Shenandoah Region utilize 
various codes, ordinances, fees, and certifications to support mitigation efforts, including: 

• Virginia Uniform Statewide Building Code: The Virginia Uniform Statewide Building Code (USBC) 
establishes minimum standards for the construction, maintenance, and rehabilitation of buildings 
and structures throughout the Commonwealth. Administered by the Virginia Department of Housing 
and Community Development (DHCD), the USBC incorporates the International Building Code (IBC) 
and related construction standards. The code includes provisions for structural integrity, fire safety, 
energy efficiency, and hazard resistance.  
 

• Floodplain Management Ordinance: A floodplain management ordinance is a local regulation that 
governs development in Special Flood Hazard Areas (SFHAs) as mapped by the Federal Emergency 
Management Agency (FEMA). These ordinances are required for participation in the National Flood 
Insurance Program (NFIP) and establish standards for new construction, substantial improvements, 
and other development activities in flood-prone areas. Key provisions typically include requirements 
for elevation of structures, floodproofing standards, limitations on fill and encroachments, and 
permitting procedures. 
 

• Utility Fees (Stormwater, Water, Sewer): Utility fees provide a dedicated revenue stream that 
localities can use to fund infrastructure improvements, maintenance, and capital projects related to 
hazard mitigation. Stormwater utility fees are collected from property owners based on the amount 
of impervious surface on their property and are used to manage stormwater runoff, maintain 
drainage systems, and implement flood control projects. Water and sewer fees similarly support 
infrastructure that must be resilient to natural hazards. Communities with MS4 permits often rely on 
stormwater fees to fund compliance activities and system improvements. 
 

• StormReady Certification: StormReady is a voluntary program administered by the National 
Weather Service (NWS) that recognizes communities for taking proactive steps to improve their 
preparedness for severe weather events. To achieve StormReady certification, a community must 
establish a 24-hour warning point and emergency operations center, have multiple ways to receive 
and disseminate weather warnings, create a system to monitor local weather conditions, promote 
public readiness through education and outreach, and develop a formal hazardous weather plan. 
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Table 5.2. Local Codes, Fees, and Certifications 
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  City of Harrisonburg Y Y Y Y Y Y 

  Rockingham County Y Y Y Y Y IP 

  Town of Bridgewater Y Y Y Y Y N 

  Town of Broadway Y Y N Y Y N 

  Town of Dayton Y Y N Y Y N 

  Town of Elkton Y Y N Y Y N 

  Town of Grottoes Y Y N Y Y N 

  Town of Mt. Crawford Y Y N Y Y N 

  Town of Timberville Y Y N Y Y N 
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  City of Staunton Y Y Y Y Y IP 

  City of Waynesboro Y Y Y Y Y Y 

  Augusta County Y Y Y Y Y Y 

  Town of Craigsville Y Y N Y Y N 
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  City of Buena Vista Y Y N Y Y N 

  City of Lexington Y Y Y Y Y N 

  Rockbridge County Y Y N Y Y Y 

  Town of Glasgow Y Y N Y Y N 

  Town of Goshen Y Y N Y Y N 
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d   Bath County Y Y N Y Y N 

  Highland County Y Y N Y Y N 

  Town of Monterey Y Y N Y Y N 
 

            Key: Yes (Y), No (N), In Progress (IP), Undetermined (?) 
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NATIONAL FLOOD INSURANCE PROGRAM (NFIP) ACTIVITIES 

Communities across the country build their flood management capabilities by participating in the National 
Flood Insurance Program (NFIP). The NFIP allows property owners and renters in participating communities 
to purchase federal flood insurance policies to recover financial losses after a flood.  

All twenty-one jurisdictions in the Region participate in the National Flood Insurance Program (NFIP). As part 
of the Hazard Mitigation planning process, the Counties and Cities were asked to complete surveys providing 
information on floodplain identification and mapping, Floodplain Management, and Flood Insurance. 
Because much of the floodplain management for the Towns is done through the County where they are 
located, the information provided by each County was relevant for the Towns in that County as well. The 
surveys are included in Appendix G – NFIP Surveys and are summarized in the following section. 
 

Table 5.3. Local Flood Management Resources 

 Floodplain Administrator (Title) FIRM Effective Date(s) 

H
ar

ris
on

bu
rg

-R
oc

ki
ng

ha
m

 

  City of Harrisonburg Zoning Administrator; City Engineer 2008 

  Rockingham County Director of Engineering 2008 (most), 2014 (few) 

  Town of Bridgewater Environmental Agent/CRS Coordinator 2014 

  Town of Broadway Town Manager 2008 

  Town of Dayton Town Manager; Zoning Administrator 2008 

  Town of Elkton Director of Community Development 2008 

  Town of Grottoes Town Manager 2008 

  Town of Mt. Crawford Town Manager 2014 

  Town of Timberville Town Manager 2008 
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  City of Staunton Building Official 2007 

  City of Waynesboro Zoning Administrator 2007 (most), 2015 (one) 

  Augusta County Zoning Administrator; County Engineer 2007 (most), 2015 (few) 

  Town of Craigsville Zoning Administrator; Police Chief 2007 
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  City of Buena Vista Director of Planning & Com. Dev. 2000 

  City of Lexington Director of Planning & Development 2000 

  Rockbridge County Director of Community Development 2000 

  Town of Glasgow Town Manager 2000 

  Town of Goshen Town Clerk 2000 

Ba
th

-
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d   Bath County County Planner/Zoning Administrator 2009 

  Highland County Building Official 2009 

  Town of Monterey Building Official 2009 
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FLOODPLAIN IDENTIFICATION AND MAPPING 

All surveyed jurisdictions maintain accessible copies of their effective Flood Insurance Rate Maps (FIRMs) 
or Digital FIRMs and Flood Insurance Studies, typically through a Community Development or Building and 
Zoning office, a public GIS layer, or both. Most jurisdictions have adopted their current maps, though 
adoption dates vary considerably, from 2000 in Lexington and Rockbridge County to 2015 for portions of 
Augusta County and Waynesboro. 

Most jurisdictions provide assistance with local floodplain determinations upon request, and the majority 
maintain records of approved Letters of Map Change (LOMCs). Two areas of more limited engagement stand 
out. First, the City of Buena Vista reported being unaware of the process for sharing new technical or 
scientific data with FEMA that could prompt map revisions. Several other jurisdictions indicated this 
situation had simply not arisen in recent years but that they would comply if it did. Developing a clear internal 
protocol for this requirement, in coordination with the Virginia Department of Conservation and Recreation 
(DCR), would strengthen the region's overall compliance posture.  

 

FLOODPLAIN MANAGEMENT 

All surveyed jurisdictions have adopted compliant floodplain management ordinances and confirmed that 
they issue permits for development in Special Flood Hazard Areas (SFHAs), review Base Flood Elevation 
(BFE) and floodway data, require flood-resistant construction standards, and maintain elevation records for 
new and substantially improved structures. Responsibility for these functions is distributed across 
Community Development, Building and Zoning, Engineering, and Building Services departments depending 
on the jurisdiction.  

Few jurisdictions have adopted floodplain management activities beyond the minimum NFIP requirements. 
Augusta County prohibits the creation of new lots in the floodplain, requires one foot of freeboard, and 
restricts development near flood control dam impoundment areas. Rockingham County has adopted 
several enhanced standards as well, including a prohibition on mobile homes in the SFHA, a requirement 
that lowest finished floor elevations be two feet above BFE, and a reduction of the substantial improvement 
threshold from 50% to 30% of fair market value.  

The Town of Bridgewater is the only community in the region participating in the Community Rating System 
(CRS) and provided the most detailed accounting of above-minimum activities, including open space 
preservation, repetitive loss outreach, and annual floodplain management plan reporting. Several other 
jurisdictions reported having evaluated CRS participation but concluded that the staffing demands 
outweighed the premium benefits to policyholders at their current scale. As discussed in the Opportunities 
to Improve Local Capabilities section, regional technical assistance from the CSPDC may help lower the 
administrative barrier to enrollment for jurisdictions that wish to pursue it. 
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FLOOD INSURANCE OUTREACH 

Flood insurance outreach is the area of greatest inconsistency across the region. Some jurisdictions provide 
assistance only when specifically asked, without proactive outreach, while others have taken more 
deliberate steps to reach residents, such as maintaining a dedicated flood insurance webpage and meeting 
individually with residents on insurance matters.  

Given that flood insurance coverage directly affects individual and community recovery capacity after a 
disaster, improving the consistency of public outreach across the region is a meaningful opportunity. As 
noted in the Regional Coordination Strategies section, developing shared outreach materials that all 
jurisdictions can distribute would allow even under-resourced jurisdictions to provide more meaningful 
guidance to residents without requiring significant local staff time. 

 

SUBSTANTIAL IMPROVEMENT/SUBSTANTIAL DAMAGE 

All surveyed jurisdictions enforce Substantial Improvement and Substantial Damage (SI/SD) requirements 
primarily through their permitting processes, consistent with standards established by FEMA and the Virginia 
Uniform Statewide Building Code. During permit review, staff compare the cost of proposed improvements 
or repairs to a structure's assessed market value; when that cost meets or exceeds 50% of the structure's 
value, the project is classified as substantial and the entire structure must be brought into compliance with 
current floodplain regulations. Following flood events, jurisdictions may also issue Substantial Damage 
determinations based on post-event damage assessments, which trigger the same compliance 
requirements prior to reconstruction. Jurisdictions follow State guidance recommending tools such as Crisis 
Track and the Substantial Damage Estimator to support these determinations.
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STAFF CAPACITY 

Mitigation cuts across many disciplines. For a successful mitigation program, it is necessary to have a broad 
range of people involved with diverse backgrounds. Across the jurisdictions in the Central Shenandoah 
region, this expertise can be found in local government staff in the following areas or departments: 

• Administrative Staff manage day-to-day operations. The Counties in the region are led by an elected 
Board of Supervisors who appoints a County Administrator. In the Cities, a City Council are the 
elected officials and a City Manager, appointed by Council, manages operations. The Towns in the 
region have an elected Town Council and an appointed Town Manager (often part-time). 
 

• Community Development and Building Inspection Departments conduct land use planning 
based on knowledge of land development and land management practices. They may also possess 
expertise in resource development and grant writing. These departments may also house a 
community’s floodplain manager and other staff with the ability to assess the natural hazards 
vulnerability of the community. As all the communities are in good standing in the National Flood 
Insurance Program (NFIP), these departments may also enforce NFIP requirements. 
 

• Engineering and Public Works Departments have the training in construction practices related to 
buildings and infrastructure. The Engineering Department may oversee the design and construction 
of infrastructure including roadways and stormwater facilities. The Public Works Department 
oversees the maintenance of the community’s infrastructure, water treatment and sewer facilities. 
 

• Emergency Management, Fire and Rescue Staff are involved with natural and man-made hazards 
and disasters and are closely involved with mitigation as it is one of the four cornerstones of the 
emergency management cycle. Fire and Rescue departments provide fire suppression and medical 
aid at the scene of disasters and may be involved with hazardous materials incidents. 
 

• Grant Administration Staff have expertise in grant writing and administration. The CSPDC offers this 
service to each of the 21 localities, as it is less common to have local staff dedicated to grants. 
 

• Certified Floodplain Managers (CFMs) are recognized by the Association of State Floodplain 
Managers (ASFM) as highly qualified individuals for floodplain management. The intent of ASFM’s 
CFM program is to provide professional development and increase exposure to not only the National 
Flood Insurance Program (NFIP) but also comprehensive floodplain management practices.  
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Table 5.4. Local Administrative and Technical Staff 
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  City of Harrisonburg Y Y Y N Y Y ? 

  Rockingham County Y Y Y N Y Y ? 

  Town of Bridgewater ^ ^ ^ ^ ^ Y ^ 

  Town of Broadway ^ ^ ^ ^ ^ Y ^ 

  Town of Dayton ^ ^ ^ ^ ^ Y ^ 

  Town of Elkton ^ ^ ^ ^ ^ Y ^ 

  Town of Grottoes ^ ^ ^ ^ ^ Y ^ 

  Town of Mt. Crawford ^ ^ ^ ^ ^ Y ^ 

  Town of Timberville ^ ^ ^ ^ ^ Y ^ 
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  City of Staunton Y Y Y N Y Y ? 

  City of Waynesboro Y Y Y N Y Y ? 

  Augusta County Y Y Y N Y Y Y 

  Town of Craigsville ^ ^ ^ ^ ^ Y ^ 
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  City of Buena Vista Y Y Y N Y Y ? 

  City of Lexington Y Y Y N Y Y N 

  Rockbridge County Y Y Y N Y Y ? 

  Town of Glasgow ^ ^ ^ ^ ^ Y ^ 

  Town of Goshen ^ ^ ^ ^ ^ Y ^ 
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d   Bath County Y Y Y N Y Y N 

  Highland County Y Y Y N Y Y N 

  Town of Monterey ^ ^ ^ ^ ^ Y ^ 
  

            Key: Yes (Y), No (N), Uses County Resources (^), Undetermined (?) 
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POTENTIAL TO EXPAND CAPACITY 

Each locality's ability to expand mitigation capacity varies significantly based on jurisdiction size, staff 
resources, and available funding. While cities and counties generally maintain more dedicated staff than 
towns, all jurisdictions across the Central Shenandoah region share common challenges and opportunities 
for growth. This section describes the current limitations facing local governments, identifies specific 
opportunities to enhance mitigation capabilities, and outlines regional strategies that can help all 
participants strengthen their overall capacity. 
 
CURRENT LIMITATIONS  

Staffing constraints represent one of the most significant barriers to expanding mitigation capacity across 
the region. In many jurisdictions, particularly the smaller towns, staff members fulfill multiple roles 
simultaneously, leaving little time for proactive hazard mitigation planning, public outreach, or grant 
development. Towns often rely on county resources for engineering, code enforcement, building inspection, 
emergency management, and floodplain administration, meaning their mitigation capacity is largely 
dependent on the bandwidth of county staff who are already managing responsibilities across a broader 
service area.  

Even among the larger cities and counties, certain technical capacities remain limited. As shown in Table 
5.4, no jurisdiction in the region currently employs a dedicated civil engineer specifically focused on hazard-
related infrastructure assessment. Similarly, regional participation in CRS is low, with only the Town of 
Bridgewater currently enrolled. 
 
OPPORTUNITIES TO IMPROVE LOCAL CAPABILITIES 

Despite these constraints, there are meaningful opportunities for each type of jurisdiction to grow its 
mitigation capacity: 

• Flood Resilience Planning: Multiple jurisdictions are either developing standalone flood resilience 
plans or participating in the CSPDC's regional Flood and Stormwater Resilience Plan. Completing 
these plans and integrating their findings into local comprehensive plans, capital improvement 
plans, and mitigation action items will significantly strengthen the ability of each jurisdiction to 
identify flood risks and prioritize investments. Jurisdictions that have already received individual 
grant funding for flood resilience planning should ensure their completed plans are incorporated into 
updated local ordinances and capital budgets. 
 

• Grant Writing and Administration Capacity: Access to hazard mitigation grant programs, including 
FEMA's Hazard Mitigation Grant Program (HMGP), Building Resilient Infrastructure and Communities 
(BRIC) program, and Virginia's Community Flood Preparedness Fund (CFPF), requires both technical 
knowledge and administrative bandwidth. Localities should work with the CSPDC and Virginia 
Department of Emergency Management (VDEM) to identify grant opportunities and develop project 
applications. Investing in grant administration capacity through local staff training and regional 
coordination has the potential to unlock significant federal and state funding for mitigation projects. 
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• Stormwater Utility Establishment: Several jurisdictions in the region do not currently collect 
stormwater utility fees, limiting their ability to fund drainage improvements and flood control 
projects. Establishing a stormwater utility fee, or expanding an existing one, could create a 
dedicated, sustainable funding stream for capital projects that directly address flood and 
stormwater hazards. Jurisdictions without MS4 permits may find this especially valuable as 
development pressures increase over time. 
 

• Community Rating System Enrollment: Any NFIP-participating community with a floodplain 
management ordinance and active floodplain administrator is eligible to apply for CRS participation. 
Expanding CRS enrollment across the region would not only reduce flood insurance premiums for 
residents but would also incentivize jurisdictions to implement higher standards for floodplain 
management, stormwater control, and public outreach. The Town of Bridgewater's existing 
participation may serve as a model for other communities, and the CSPDC can provide technical 
support to jurisdictions exploring enrollment. 

 
REGIONAL COORDINATION STRATEGIES 

Regional coordination through the CSPDC offers the most efficient pathway for expanding mitigation 
capacity across all 21 participating jurisdictions, particularly for smaller towns that lack the resources to 
pursue many of these improvements independently. Specific regional strategies include: 

• Shared Technical Assistance: The CSPDC can serve as a regional resource for grant application 
support and hazard mitigation planning expertise, reducing the burden on individual jurisdictions to 
maintain these capabilities in-house. 
 

• Coordinated Training and Professional Development: Regional coordination of FEMA training 
opportunities and floodplain management workshops would improve access for staff across all 
jurisdictions and help build a more credentialed and knowledgeable regional workforce. 
 

• Standardized Public Education and Outreach: Developing a suite of shared public outreach 
materials on flood risk, wildfire preparedness, and other relevant hazards would allow all 
jurisdictions to conduct community education efforts without each independently developing 
resources from scratch. These materials could be distributed through local government websites, 
social media, utility bill inserts, and community events. 

Without sustained investment in these areas, jurisdictions will continue to face significant constraints in 
implementing the mitigation actions identified throughout this plan. The communities of the Central 
Shenandoah region are encouraged to view capacity building not as a secondary priority, but as a 
foundational investment that improves the effectiveness of every other mitigation strategy. 
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SPECIAL DISTRICTS 

The special districts within the planning region are not locality-equivalents but operate in partnership with 
local governments. As such, each maintains distinct capabilities tailored to their specific operational 
missions and service areas. 
 
JAMES MADISON UNIVERSITY 

James Madison University (JMU) is a state-owned institution with an Office of Emergency Management 
staffed by the Director of Risk and Emergency Management, Fire Safety & Emergency Management 
Coordinator, and a part-time Emergency Management Specialist. Beyond its participation in the CSHMP, JMU 
maintains and implements multiple emergency planning documents, including the Crisis and Emergency 
Management Plan, Building Emergency Action Plans, a Continuity of Operations Plan (COOP), and a joint 
Emergency Operations Plan (EOP) developed in collaboration with the City of Harrisonburg and Rockingham 
County. These plans guide the university's preparedness, response, recovery, and mitigation operations. 

JMU is designated as a Municipal Separate Storm Sewer System (MS4) entity due to it being a state university 
that operates and maintains its own storm sewer system. The University’s Facilities Management: 
Engineering and Construction department includes dedicated staff responsible for managing and 
implementing its MS4 Program Plan and TMDL Action Plan to address stormwater management, pollution 
prevention, and water quality requirements. 
 
MAURY SERVICE AUTHORITY 

The Maury Service Authority (MSA) provides water and wastewater services to Rockbridge County and the 
City of Lexington, operating critical infrastructure essential to regional hazard mitigation. MSA maintains 
internal emergency response protocols and operational continuity plans designed to ensure uninterrupted 
service delivery during hazard events. Authority staff coordinate closely with local emergency management 
officials and maintain mutual aid agreements to support regional response and recovery operations. 
 
BATH COUNTY SERVICE AUTHORITY 

The Bath County Service Authority (BCSA) operates water and wastewater systems serving communities 
throughout Bath County. BCSA maintains internal emergency preparedness procedures and priorities 
aligned with county hazard mitigation objectives, with operational staff working in close coordination with 
Bath County emergency management to address infrastructure threats and service disruptions. 

AUGUSTA WATER 

Augusta Water operates water and wastewater systems serving communities throughout Augusta County, 
managing ten (10) separate public water systems and nine (9) wastewater treatment facilities along with their 
associated distribution and collection infrastructure. Augusta Water maintains internal emergency action 
plans for all facilities and operational continuity plans to ensure uninterrupted service delivery during hazard 
events. Authority staff coordinate with Augusta County emergency management officials and local and state 
counterparts to address infrastructure threats and service disruptions.  
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MITIGATION GOALS & ACTIONS 

Natural and human-caused hazards that threaten communities cannot always be prevented, but proactive 
planning and mitigation activities can significantly reduce their impact. This chapter outlines the mitigation 
framework for the Central Shenandoah Hazard Mitigation Plan, structured around two complementary levels 
of action: regional and local. 

Regional goals and actions were developed through collaborative discussions with the CSHMP Steering 
Committee, drawing on the committee's collective expertise and understanding of regional hazards and 
vulnerabilities. Local actions were identified through individual meetings with each of the 25 participating 
localities and special districts, reflecting the unique needs and priorities of individual communities. 
 

TYPES OF MITIGATION ACTIONS 

All mitigation actions, both regional and local, are organized into four categories: local planning and 
regulations; structure and infrastructure projects; natural systems protection; and education and awareness 
programs. These categories align with the Federal Emergency Management Agency (FEMA) typology for 
hazard mitigation planning, providing a comprehensive, standardized approach for organizing and 
implementing risk reduction strategies across the planning region.  

 

Local Planning and Regulations 
 

These actions include government authorities, policies, or codes that influence the way 
land and buildings are developed. Examples include, but are not limited to, zoning 
ordinances, development review processes, building codes, participation in the NFIP 
Community Rating System (CRS) program, and capital improvement programs. 

 

Structure and Infrastructure Projects 
 

These actions involve modifying existing structures and infrastructure to protect them 
from a hazard or remove them from a hazard area. This could apply to public or private 
structures as well as critical facilities and infrastructure. Examples include, but are not 
limited to, acquisitions and elevations of structures in flood-prone areas, underground 
utilities, floodwalls, structural retrofits, and safe rooms. 

 

Natural Systems Protection / Nature-based Solutions 
 

This type of action can include green infrastructure and low-impact development, 
nature-based solutions, Engineering with Nature, and bioengineering to incorporate 
natural features or processes into the built environment. Examples include, but are not 
limited to, stream restorations, land conservation, and forest management. 

 

Education and Awareness Programs 
 

These types of actions keep residents informed about potential natural disasters. Many 
of these types of actions are eligible for funding through the FEMA HMA program. 
Examples include, but are not limited to, radio or television spots, social media 
outreach, websites with maps and information, real estate disclosure, and outreach 
materials. 
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GOAL 
#1 

ECONOMIC RESILIENCE AND PROTECTION 
Bolster the regional economy by reducing the impact of natural and man-made hazards on 
major economic sectors, commercial centers, industrial facilities, and critical business 
infrastructure. 

 

GOAL 
#2 

HOUSING AND NEIGHBORHOOD PROTECTION 
Protect residential properties and prioritize the safety of vulnerable neighborhoods and 
housing populations. 

 

GOAL 
#3 

ENVIRONMENTAL STEWARDSHIP AND NATURAL HAZARD MITIGATION 
Restore and enhance the hazard-mitigation function of natural systems while protecting 
environmental resources that reduce community risk. 

 

GOAL 
#4 

RESILIENT PUBLIC INFRASTRUCTURE 
Ensure communities have high-quality, resilient infrastructure that reduces risk and 
maintains essential services, prior to, during, and after hazard events. 

 

GOAL 
#5 

PUBLIC HEALTH AND SAFETY ENHANCEMENT 
Promote public health and safety by reducing hazard-related risks to community well-being, 
public infrastructure, resilience, and ensuring effective emergency response capabilities. 

 

GOAL 
#6 

COLLABORATION AND INNOVATION 
Collaborate across jurisdictions and sectors to efficiently and cost-effectively improve the 
lives of residents through innovative infrastructure improvements and hazard mitigation 
approaches. 

  

 

REGIONAL VISION STATEMENT 
 

The Central Shenandoah region envisions a resilient future built on collaborative planning, 
innovative solutions, and sustainable practices. By proactively addressing natural and 
human-caused hazards, we not only aim to protect our residents, businesses, and visitors 
but also to preserve the region’s natural beauty, agricultural heritage, and economic vitality 
for generations to come. 
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REGIONAL GOAL #1: ECONOMIC RESILIENCE AND PROTECTION 

Bolster the regional economy by reducing the impact of natural and man-made hazards on major 
economic sectors, commercial centers, industrial facilities, and critical business infrastructure. 
 

ACTIONS 

TYPE ACTION 

Local Planning 
and Regulations 

1.1. Incorporate, as appropriate, natural hazard considerations in commercial, 
industrial, and agricultural land use development regulations. 

1.2. Coordinate with VDACS on implementing procedures to address infectious 
disease outbreaks among poultry. 

Structure and 
Infrastructure 
Projects 

1.3. Seek opportunities to support the preservation and hardening of historic and 
cultural assets in the region, particularly structures in hazard-prone areas. 

1.4. Pursue opportunities to floodproof and retrofit commercial buildings where 
acquisition, elevation, and relocation are not feasible. 

1.5. Improve stormwater management systems within central business districts, 
main streets, and commercial/industrial centers.   

1.6. Work with local animal welfare organizations to provide emergency sheltering 
for livestock. Consider cooperative agreements or working with local stables and 
fairgrounds. 

Natural Systems 
Protection 

1.7. Incentivize practices that generate economic and natural co-benefits when 
financially feasible for landowners, such as agricultural best management practices 
(BMPs). 

Education and 
Awareness  

1.8. Support opportunities to educate local business and industry about mitigation 
measures to protect their structures and inventory during a disaster. 

1.9. Partner with chambers of commerce or other trusted economic organizations to 
share information and resources about reducing the impact of hazards on 
economic-related operations and structures. 
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REGIONAL GOAL #2: HOUSING AND NEIGHBORHOOD PROTECTION 

Protect residential properties and prioritize the safety of vulnerable neighborhoods and housing 
populations. 
 

ACTIONS 

TYPE ACTION 

Local Planning 
and Regulations 
 

2.1. Incorporate natural hazard considerations in residential land use development 
regulations. 

2.2. Limit new residential development in the floodplain and other flood prone areas 
through zoning ordinances. 

2.3. Support building codes and zoning ordinances that require fire-resistant 
construction materials, defensible space standards, and adequate emergency 
access routes for new residential development in wildland-urban interface areas. 

2.4. Identify special populations that are particularly vulnerable and may require 
additional services during disasters, including low- to moderate-income 
households, non-English speaking households, assisted living centers, and facilities 
that serve people with special needs. 

Structure and 
Infrastructure 
Projects 

2.5. Elevate, relocate, and/or floodproof flood-prone houses to protect private 
residential structures and reduce future damages. 

2.6. Consider opportunities for residential buyout and elevation projects of identified 
structures most at risk of repetitive flooding. 

2.7 Improve and maintain stormwater management systems within residential 
areas. 

2.8. Work with local animal welfare organizations to provide emergency sheltering 
and/or care for household pets. 

Natural Systems 
Protection 
 

2.9. Incentivize practices that protect private property and restore natural systems, 
such as best management practices or conservation efforts. 

2.10. Encourage corrective measures recommended by a professional site analysis 
to protect homes located in known karst and landslide areas. 

Education and 
Awareness  

2.11. Support opportunities to educate households of individual or neighborhood-
scale mitigation actions, such as household disaster preparedness planning or 
Firewise certification for woodland neighborhoods. 

2.12. Promote educational information and programs to help residents located in the 
flood plain to understand their flood risk and insurance options. 
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REGIONAL GOAL #3: ENVIRONMENTAL STEWARDSHIP AND NATURAL 
HAZARD MITIGATION 

Restore and enhance the hazard-mitigation function of natural systems while protecting 
environmental resources that reduce community risk. 
 

ACTIONS 

TYPE ACTION 

Local Planning 
and Regulations 
 

3.1. Implement zoning tools that steer development away from hazardous areas or 
natural areas deserving preservation. Include Department of Forestry personnel in 
subdivision review for new development in woodland-urban interface areas. 

3.2. Provide for tax incentives, donated easements, and other approaches that can 
assist in preserving land in the floodplain and other environmentally sensitive areas 
for agricultural, environmental, recreational, or educational uses. 

3.3. Conduct proactive planning to develop wildfire mitigation strategies and 
projects that address vulnerabilities in the Wildland Urban Interface.  

3.4. Encourage Building Codes and Zoning Regulations that support wildfire 
mitigation in the wildland-urban interface (WUI) and other woodland areas. 

3.5. Increase awareness of the National Flood Insurance Program (NFIP) and the 
Community Rating System (CRS). 

Structure and 
Infrastructure 
Projects 

3.6. Implement projects identified in local plans and studies that promote nature-
based solutions or environmental co-benefits. 

3.7. Consider obtaining maintenance and access easements from property owners 
for annual maintenance work. 

Natural Systems 
Protection 
 

3.8. Consider opportunities to acquire undeveloped portions of the floodplain to 
prohibit future development and preserve as open space. 

3.9. Coordinate regional water supply planning including groundwater protection, 
alternative source development, and drought contingency measures to ensure long-
term water security across communities. 

3.10. Pursue stream remediation projects using site-specific design approaches that 
account for natural channel characteristics, flood dynamics, and floodplain 
configuration to restore natural flood capacity and reduce erosion damage. 

Education and 
Awareness  

3.11. Support opportunities to educate citizens about the hazard-mitigation function 
of natural systems and best practices. 
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REGIONAL GOAL #4: RESILIENT PUBLIC INFRASTRUCTURE  
Ensure communities have high-quality, resilient infrastructure that reduces risk and maintains 
essential services, prior to, during, and after hazard events. 
 

ACTIONS 

TYPE ACTION 

Local Planning 
and Regulations 
 

4.1. Limit public infrastructure expansion, such as roads and water/sewer service, into 
hazard-prone areas. 

4.2. Conduct planning and studies for the implementation of stormwater and flood 
mitigation projects at the watershed level when applicable 

4.3. Develop regular maintenance programs and standard operation procedures for 
stormwater, roads, dams, and vegetation.  

4.4. Ensure local emergency shelters are identified in and supported by EOPs. 

4.5. Build-out local and regional procedures for debris management. 

4.6. Develop a regional energy supply plan that identifies critical infrastructure, assess 
vulnerabilities, and establishes protocols for maintaining power to essential facilities. 

4.7. Maintain an inventory of dams including hazard classification, ownership 
information, downstream inundation zones, and populations at risk. 

Structure and 
Infrastructure 
Projects 

4.8. Bolster critical facilities with hardening measures, such as installing back-up 
generators or wind/flood-proofing structures. 

4.9. Support stormwater projects that improve ditching, replace inadequate and 
undersized culverts, enlarge bridge openings, and install drainage piping to minimize 
flooding while ensuring downstream impacts are analyzed. 

4.10. Encourage routine maintenance of stormwater management conveyances with 
special emphasis placed on culverts where there are repeated problems. 

4.11. Improve all-hazard monitoring on critical facilities (e.g., water level gauges on 
dams, cybersecurity on public works, etc.). 

4.12. Continue to find innovative systems and partnerships (such as local amateur 
radio operators) to address emergency communication challenges from the NRQZ. 

4.13. Harden electrical distribution infrastructure by undergrounding power lines in 
high-risk areas, upgrading substations, and elevating controls in flood-prone areas. 

Natural Systems 
Protection 

4.14. Implement nature-based projects identified in local stormwater capital 
improvement plans, TMDL action plans, or flood resilience plans as applicable. 

Education and 
Awareness 

4.15. Support opportunities to inform property owners of best practices for protecting 
neighborhood infrastructure, such as enhancing riparian buffers along stormwater 
conveyances, or participating in the Firewise Communities certification program. 

4.16. Increase public awareness of high-hazard dams and dam inundation impacts. 
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REGIONAL GOAL #5: PUBLIC HEALTH AND SAFETY ENHANCEMENT 

Promote public health and safety by reducing hazard-related risks to community well-being, public 
infrastructure, resilience, and ensuring effective emergency response capabilities. 
 

ACTIONS 

TYPE ACTION 

Local Planning 
and Regulations 
 

5.1. Improve data collection on hazardous events and public awareness 
of/accessibility to that information as appropriate. Consider utilizing drones, as 
feasible, for post-incidents assessments. 

5.2. Develop resources or tools for local emergency management to use to identify 
and keep track of vulnerable populations in the community. 

5.3. Incorporate community health needs into local long-range planning documents. 

5.4. Support the development and maintenance of Emergency Operations Plans, 
Continuity of Operations Plans, and Hazardous Material plans in each locality. 

5.5. Assist with the development of Emergency Action Plans for vulnerable 
populations to hazards, such as mobile home parks, apartment complexes, assisted 
living facilities, and elderly or remote populations. 

Structure and 
Infrastructure 
Projects 

5.6. Ensure emergency shelters are well-equipped, supported by back-up generators 
or alternative power sources and connected to state and national support orgs. 

5.7. In the event of a disease outbreak, be prepared to establish and support hubs 
for medical care and distribution and food and water distribution as necessary. 

5.8. Develop a regional or subregional flooding model that predicts flood events and 
provides early warning notifications to emergency officials and the public. 

Education and 
Awareness 

5.9. Support accessibility and inclusion programs that educate individuals with 
access and functional needs about disaster preparedness, train first responders on 
inclusive emergency response practices, and ensure emergency shelters and 
operations plans accommodate disabilities, medical conditions, and 
communication barriers across all phases of emergency management. 

5.10. Consider participating in the National Weather Service’s Storm Ready program, 
which assists communities with safety, planning, education, and communication 
programs needed to save lives and property during weather-related disasters. 

5.11. Support Community Emergency Response Teams (CERT), which educate 
citizens and volunteers about preparedness, response, and mitigation measures. 

5.12. Promote and inform communities about existing volunteer programs, 
educational groups, and opportunities to get involved in disaster preparedness. 

5.13. Provide training and appropriate equipment/tools for local emergency 
responders to respond to all hazards. 
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REGIONAL GOAL #6: COLLABORATION AND INNOVATION 

Collaborate across jurisdictions and sectors to efficiently and cost-effectively improve the lives of 
residents through innovative infrastructure improvements and hazard mitigation approaches. 
 

ACTIONS 

TYPE ACTION 

Local Planning 
and Regulations 
 

6.1. Continue to convene and encourage participation in Local Emergency Planning 
Committees (LEPCs), which are open to a variety of stakeholders. 

6.2. Develop, maintain and implement regional plans that support all-hazard 
mitigation, such as water supply plans, wildfire protection plans, and flood 
resilience plans. 

6.3. Seek opportunities to collect or improve regional and local data, particularly 
related to regional assets, vulnerable populations, and hazards. 

6.4. Promote inter-agency coordination for wildfire response in the areas of daily 
communication, training, and especially pre-planning. 

6.5. Ensure that all localities have digitized FIRM maps. 

Structure and 
Infrastructure 
Projects 

6.6. Improve systems that monitor, forecast, and provide early warning notifications 
for severe weather, hazard events, and emergencies.  

6.7. Pursue cybersecurity infrastructure investments to ensure critical data, 
facilities, and control systems are protected. 

6.8. Implement projects at a regional or subregional scale to maximize resources 
and find the most cost-effective solutions. 

6.9. Capitalize on the Chesapeake Bay Watershed Improvement Plan to support 
stormwater runoff projects throughout the region.  

Natural Systems 
Protection 

6.10. Seek opportunities to participate in projects, plans, studies, and forums that 
consider nature-based delineations and constraints rather than political boundaries. 

Education and 
Awareness 

6.11. Support opportunities and participate in multi-departmental, multi-
jurisdictional, or multi-sector training or forums related to hazard mitigation or 
disaster preparedness. 

6.12. Consider utilizing resources or programs available through Federal and State 
partners, such as FEMA’s Cooperating Technical Partners (CTP) program or 
Community Rating System (CRS). 

6.13. Encourage learning opportunities of best practices and challenges across the 
Region. 
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LOCAL MITIGATION ACTIONS 

To update the local mitigation actions, the CSPDC met individually with participating localities and special 
districts to review existing strategies, clarify project statuses, and develop new actions. After meeting with 
each entity, the CSPDC revised the action language and returned it to attendees for further review.  

The result is a local mitigation action table for each participating locality and special district, organized by 
sub-area: Bath-Highland Area, Staunton-Augusta-Waynesboro Area, Harrisonburg-Rockingham Area, and 
Lexington-Rockbridge-Buena Vista Area. The tables include the following information: 

• Regional Goal: Each local action corresponds to at least one of the six overarching regional goals 
determined by the CSHMP Steering Committee. 

• Type of Mitigation Action: Each action is categorized by one of the four types: local planning and 
regulations; structure and infrastructure projects; natural systems protection; and education and 
awareness programs. 

• Natural Hazard and/or Man-made Threat: Each action is intended to address one or more hazards 
that affect the region. 

• Time Frame: Each action is categorized by an implementation duration, including Short (0-3 yrs), 
Medium (5 yrs), Long (5+ years), or on a regular basis (e.g., annually, bi-monthly). 

• Priority Level: Actions are prioritized as high, medium, or low at each participating locality's or 
special district's discretion.  

• Potential Funding Sources: Funding sources are identified where known and appropriate. For a 
comprehensive list of potential funding sources, refer to Appendix J – Potential Funding Sources. 

For more information about this process, refer to Chapter 2: Planning Process and Appendix I – Status of 
Previous Mitigation Actions. 

 
PRIORITIZATION METHODS 

At the local level, each participating jurisdiction and special district prioritized their specific mitigation 
actions based on local needs and capacity. Local prioritization was primarily determined by each 
jurisdiction's discretion, with consideration given to several key factors including: 

• Project cost – estimated financial requirements and availability of funding 
• Staff capacity – available personnel and technical expertise to implement the action 
• Timeline – expected duration from initiation to completion 

While all mitigation actions move a community toward greater resilience, this prioritization approach 
ensures that jurisdictions can focus their limited resources on actions that are most feasible and will create 
the greatest beneficial impact for their communities. 
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LOCAL MITIGATION ACTIONS 
 

BATH-HIGHLAND SUBAREA 
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BATH COUNTY 

 

BATH COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#5 
Structure or 

Infrastructure Project 

BA-1. Construct a new E-911 Center with enhanced 911 hardware and software that 
will allow dispatchers to receive calls from land lines and cell phones and create 
location maps. 

County Admin; 
Emergency 

Management 
Long Term 

NG-911 and PSAP 
Grants; FEMA EMPG 
Grant; Local Funds 

Medium 

#5 
Local Planning and 

Regulations 
BA-2. Maintain active participation in the Bath County Local Emergency Planning 
Committee (LEPC). 

Emergency 
Management 

Bi-Monthly Staff Time Medium 

#6 
Local Planning and 

Regulations 
BA-3. Continue to develop the Emergency Sheltering Program by forming partnerships 
and securing grant funding for emergency power (e.g., generators). 

Emergency 
Management 

Long Term 
Virginia Emergency 

Shelter Upgrade 
Assistance Grant 

Low 

#6 
Local Planning and 

Regulations 
BA-4. Collaborate with Highland County to develop a joint Bath-Highland Volunteer 
Coordination Plan. 

Emergency 
Management 

Short Term Staff Time High 

#6 
Education and 

Awareness 
BA-5. Coordinate with Highland County to combine community notification systems 
(i.e., Hyper-Reach) for emergency alerts. 

Emergency 
Management 

Medium Term 
Local Funds; Staff 

Time 
Medium 

#6 
Local Planning and 

Regulations 

BA-6. Coordinate with neighboring counties to increase interoperability for Public 
Safety Answering Points (PSAPs). Adjust Emergency Service Zones (ESZs) as needed to 
maximize coverage. 

Emergency 
Management 

Long Term 
Local Funds; PSAP 
Grants; Staff Time 

Medium 

#5 
Structure or 

Infrastructure Project 

BA-7. Maintain and strengthen federal, state, and regional partnerships to support and 
secure funding for continued implementation of the Northern Allegheny Highlands 
Radio System Upgrade, a multi-phase demonstration project designed to enhance 
emergency communications within the National Radio Quiet Zone (NRQZ). 

County Admin; 
Emergency 

Management 
Medium Term 

DHS REMCDP Grant 
(2023); 

Congressionally 
Directed Spending 

High 

Flooding 

#3 
Local Planning and 

Regulations 

BA-8. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Building, Planning 
and Zoning 

Annually 
Local Funds; Staff 

Time 
High 

#2 
Structure or 

Infrastructure Project 

BA-9. Develop a program to elevate, relocate, floodproof, or acquire flood prone 
structures to reduce or eliminate future damages, with priority given to repetitive loss 
(RL) or severe repetitive loss (SRL) structures. Areas of concern include Hot Springs, 
Jackson River, Mill Creek, Millboro, Millboro Springs, Mountain Grove, and Pads Creek. 

Building, Planning 
and Zoning 

Long Term 
FEMA FMA and 

HMPG Grants; DCR 
CFPF Grant 

Medium 

#3 
Local Planning and 

Regulations 

BA-10. Explore the possibility of revising the County's Flood Insurance Rate Maps 
(FIRMs) through the Physical Map Revision Process to address changes in the current 
floodplain delineation. 

Building, Planning 
and Zoning 

Long Term 
DCR CFPF Grant; 

Staff Time 
Low 
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BATH COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Flooding 

#3 
Natural Systems 

Protection 
BA-11. Consider flood mitigation actions in the County focused on natural systems 
protection. 

Building, Planning 
and Zoning 

Annually 
FEMA FMA and 

HMPG Grants; DCR 
CFPF Grant 

Low 

#3 
Local Planning and 

Regulations 

BA-12. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience 
Plan that identifies community flooding and stormwater needs and prioritizes projects 
that can be funded through DCR CFPF implementation funding. 

County 
Administration; 

Building, Planning 
and Zoning 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
Low 

Flooding/Drought #6 
Education and 

Awareness 

BA-13. Establish a publicly viewable regional data hub and warning system to monitor 
weather, drought, stream, and precipitation levels. Share data with partners like the 
National Weather Service. 

Emergency 
Management 

Short Term HMGP High 

Drought #6 
Local Planning and 

Regulations 
BA-14. Assist CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

County 
Administration; 

Public Works 
Medium Term 

Staff Time; DEQ WSP 
Grant (FY26) 

Low 

Wildfire #3 
Local Planning and 

Regulations / Education 
and Awareness 

BA-15. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and 
the Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Emergency 
Management 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community Wildfire 
Defense Grant 

High 

Utility or Infrastructure 
Failure 

#6 
Local Planning and 

Regulations 
BA-16. Coordinate with Highland County to create a joint plan for annually testing 
emergency communication equipment. 

Emergency 
Management 

Short Term Staff Time High 

#5 
Local Planning and 

Regulations 
BA-17. Conduct regular communications equipment tests to ensure functionality 
within National Radio Quiet Zone (NRQZ) constraints. 

Emergency 
Management 

Annually Staff Time High 

#4 
Structure or 

Infrastructure Project 
BA-18. Continue to expand broadband through the Bath-Highland Network Authority 
(BHNA). 

Bath-Highland 
Network Authority 

Medium Term 
DHCD VATI Grant 

(2022) 
Medium 

Hazardous Materials 
Release 

#6 
Local Planning and 

Regulations 
BA-19. Coordinate with Highland County to create an updated Bath-Highland 
Hazardous Materials Emergency Response Plan (HMERP). 

Emergency 
Management 

Long Term Local Funds Low 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 

BA-20. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents 
informed. 

Local Emergency 
Planning 

Committee 
Bi-Monthly Staff Time High 
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HIGHLAND COUNTY 

 

HIGHLAND COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#5 
Local Planning and 

Regulations 
HI-1. Maintain active participation in the Highland County Local Emergency Planning 
Committee (LEPC). 

Emergency 
Management 

Quarterly Staff Time Medium 

#6 
Local Planning and 

Regulations 
HI-2. Collaborate with Bath County to develop a Bath-Highland Volunteer Coordination 
Plan. 

Emergency 
Management 

Long Term Staff Time High 

#5 
Structure or 

Infrastructure Project 
HI-3. Continue to develop an Emergency Sheltering Program in the County and consider 
applying for grant funding for emergency generators at the shelters. 

County 
Administration; 

Emergency 
Management 

Long Term 
Virginia Emergency 

Shelter Upgrade 
Assistance Grant 

Low 

#6 
Structure or 

Infrastructure Project 
HI-4. Coordinate with Bath County to combine community notification systems (i.e., 
Hyper-Reach) for emergency alerts. 

Emergency 
Management 

Medium Term HSGP; Staff Time Medium 

#6 
Local Planning and 

Regulations 

HI-5. Coordinate with neighboring counties to increase interoperability for Public Safety 
Answering Points (PSAPs). Adjust Emergency Service Zones (ESZs) as needed to 
maximize coverage. 

Emergency 
Management 

Long Term 
Local Funds; PSAP 
Grants; Staff Time 

Medium 

#5 
Structure or 

Infrastructure Project 

HI-6. Maintain and strengthen federal, state, and regional partnerships to support and 
secure funding for continued implementation of the Northern Allegheny Highlands 
Radio System Upgrade, a multi-phase demonstration project designed to enhance 
emergency communications within the National Radio Quiet Zone (NRQZ). 

County 
Administration; 

Emergency 
Management 

Medium Term 

DHS REMCDP 
Grant (2023); 

Congressionally 
Directed Spending 

High 

Flooding 

#3 
Local Planning and 

Regulations 

HI-7. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Building and Zoning Annually 
Local Funds; Staff 

Time 
High 

#3 
Natural Systems 

Protection 
HI-8. Consider flood mitigation actions in the County focused on natural systems 
protection. 

Building and Zoning Annually 
FEMA FMA and 

HMPG Grants; DCR 
CFPF Grant 

Low 

#3 
Local Planning and 

Regulations 

HI-9. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience 
Plan that identifies community flooding and stormwater needs and prioritizes projects 
that can be funded through DCR CFPF implementation funding. 

County 
Administration; 

Building and Zoning 
Short Term 

DCR CFPF Round 5 
Grant (2025) 

Low 

Flooding/Drought #6 
Education and 

Awareness 

HI-10. Establish a publicly viewable regional data hub and warning system to monitor 
weather, drought, stream, and precipitation levels. Share data with partners like the 
National Weather Service. 

Emergency 
Management 

Short Term HMGP High 
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HIGHLAND COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Drought #6 
Local Planning and 

Regulations 
HI-11. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

County 
Administration; 

Public Works 
Medium Term 

DEQ WSP Grant 
(FY26) 

Low 

Wildfire 

#3 

Local Planning and 
Regulations / 

Education and 
Awareness 

HI-12. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and 
the Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Emergency 
Management 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 

#3 
Local Planning and 

Regulations 
HI-13. Coordinate with the Virginia Department of Forestry to develop a fuel reduction 
program (i.e., regular controlled burns).  

Emergency 
Management 

Annually Dept. of Forestry High 

Utility or Infrastructure 
Failure 

#6 
Local Planning and 

Regulations 
HI-14. Coordinate with Bath County to create a joint plan for annually testing 
emergency communication equipment. 

Emergency 
Management 

Short Term Staff Time High 

#5 
Local Planning and 

Regulations 
HI-15. Conduct regular communications equipment tests to ensure functionality within 
National Radio Quiet Zone (NRQZ) constraints. 

Emergency 
Management 

Annually Staff Time High 

#4 
Structure or 

Infrastructure Project 
HI-16. Continue to expand broadband through the Bath-Highland Network Authority 
(BHNA). 

Bath-Highland 
Network Authority 

Medium Term 
DHCD VATI Grant 

(2022) 
Medium 

Hazardous Materials 
Release 

#6 
Local Planning and 

Regulations 
HI-17. Coordinate with Bath County to create an updated Bath-Highland Hazardous 
Materials Emergency Response Plan (HMERP). 

Emergency 
Management 

Long Term Local Funds Low 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 

HI-18. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents 
informed. 

Local Emergency 
Planning 

Committee 
Quarterly Staff Time High 
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TOWN OF MONTEREY 

 

TOWN OF MONTEREY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#6 
Local Planning and 

Regulations 

MO-1. Assist as needed with existing and ongoing hazard mitigation plans or projects 
coordinated between Highland and Bath counties, including but not limited to an 
Emergency Operations Plan (EOP), a Hazardous Materials Emergency Response Plan 
(HMERP), weather monitoring systems, and emergency communication systems. 

Town Manager's 
Office 

Long Term 
Local Funds; Staff 

Time 
Medium 

#5 
Education and 

Awareness 
MO-2. Continue to encourage residents to sign up for alerts to stay informed of water 
leaks, drought advisories, accidents, road blockages, and other emergency situations. 

Town Manager's 
Office 

Medium Term Staff Time High 

Flooding 

#3 
Local Planning and 

Regulations 

MO-3. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Town Manager's 
Office 

Annually 
Local Funds; Staff 

Time 
High 

#3 
Natural Systems 

Protection 
MO-4. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Town Manager's 
Office 

Annually 
FEMA FMA and 
HMGP Grants 

High 

Wildfire #3 
Education and 

Awareness 

MO-5. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Town Manager's 
Office 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Medium 

Drought #6 
Local Planning and 

Regulations 
MO-6. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

Town Manager's 
Office 

Medium Term 
DEQ WSP Grant 

(FY26) 
Medium 

Severe Winter Weather #4 
Local Planning and 

Regulations 
MO-7. Maintain the Town's partnership with VDOT to implement winter road 
weatherization and snow removal. 

Town Manager's 
Office 

Long Term VDOT; Staff Time Medium 

Extreme Temperatures #2 
Education and 

Awareness 
MO-8. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling and Weatherization Assistance. 

Town Manager's 
Office 

Medium Term DSS; Staff Time Low 

Utility or Infrastructure 
Failure 

#4 
Structure or 

Infrastructure Project 
MO-9. Seek opportunities to fund upgrades to the Town's aging water and sewer 
infrastructure. 

Town Manager's 
Office 

Medium Term 
CDBG; ARC: VDH 

DWSRF 
High 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

MO-10. Assist the CSPDC with addressing data gaps in the Town’s critical asset 
inventory and hazard-specific vulnerability assessments to support the implementation 
of Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town Manager’s 
Office, CSPDC 

Long Term Staff Time Medium 
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BATH COUNTY SERVICE AUTHORITY 

 

BATH COUNTY SERVICE AUTHORITY (BCSA) LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Utility or Infrastructure 
Failure  

#4 
Structure or 

Infrastructure Project 
BCSA-1. Replace ductile iron water lines in high corrosive areas. BCSA Long Term 

VDH LEAP; ARC 
Area Development 

High 

#4 
Structure or 

Infrastructure Project 
BCSA-2. Replace terra cotta sewer lines in Ashwood. BCSA Long Term 

USDA Water & 
Waste Disposal 
Program; ARC 

High 

#4 
Structure or 

Infrastructure Project 
BCSA-3. Replace the main sewer line in Hot Springs. BCSA Long Term 

CDBG; ARC Area 
Development; 

Local Funds 
Medium 

#4 
Structure or 

Infrastructure Project 
BCSA-4. Construct a water line along Highway 220 between Warm Springs and Chimney 
Run. 

BCSA Long Term 
CDBG; ARC Area 

Development; 
Local Funds 

Medium 

#4 
Structure or 

Infrastructure Project 
BCSA-5. Decommission the West Warm Springs Wastewater Treatment Plant. BCSA Long Term 

USDA Water & 
Waste Disposal 

Program 
Medium 

#4 
Structure or 

Infrastructure Project 
BCSA-6. Install a sewer line between West Warm Springs and Bacova. BCSA Long Term 

USDA Water & 
Waste Disposal 
Program; ARC 

Medium 

#4 
Structure or 

Infrastructure Project 
BCSA-7. Construct a water line from Millboro to Millboro Springs. BCSA Long Term 

CDBG; ARC Area 
Development; 

Local Funds 
Medium 

#4 
Structure or 

Infrastructure Project 
BCSA-8. Install a green sand filtration system at the Millboro well site. BCSA Medium Term 

USDA Water & 
Waste Disposal 
Program; Local 

Funds 

Medium 

Drought #6 
Local Planning and 

Regulations 
BCSA-9. Assist CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

BCSA Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Multi-Hazard  
(i.e. extreme temps, 

sinkhole, wind, 
infectious disease, 

wildfire, winter storm) 

#6 
Local Planning and 

Regulations 

BCSA-10. Assist the CSPDC with addressing data gaps in BCSA’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to extreme 
temperatures, sinkholes, high winds, infectious disease, wildfires, and severe winter 
weather. 

BCSA, CSPDC Long Term Staff Time Medium 
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Flooding/Tropical 
Storms 

#4 
Structure or 

Infrastructure Project 

BCSA-11. Review BCSA’s asset inventory and determine if any critical structure or 
component is affected by flooding or located within a Special Flood Hazard Area. 
Consider relocating, elevating, or floodproofing any structures this may apply to. 

BCSA, CSPDC Long Term Staff Time Medium 

Wildfire /  
High Winds 

#5 

Local Planning and 
Regulations / 

Education and 
Awareness 

BCSA-12. Encourage the lessening of potential wildfires, or wind-driven fires, by: 
1) Maintaining existing BSCA properties and easement areas with routine removal of 
hazardous vegetation, combustible materials, downed trees and limbs, etc. 
2) Providing adequate training to staff for preventative maintenance. 

BCSA Annually Staff Time Medium 
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LOCAL MITIGATION ACTIONS 
 

STAUNTON-AUGUSTA-WAYNESBORO 
SUBAREA 
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CITY OF STAUNTON 

 

CITY OF STAUNTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#5 
Structure or 

Infrastructure Project 

ST-1. Increase expenditures for state-of-the-art equipment, communication systems, 
and heavy equipment to respond to natural disasters in an effective and efficient 
manner. 

Finance Dept. Long Term 
HMGP; Local 

Funds 
Low 

#5 
Local Planning and 

Regulations 

ST-2. Coordinate with the Staunton-Augusta-Waynesboro Community Emergency 
Response Team (S-A-W CERT) and Augusta Health to encourage and improve the 
disaster readiness of volunteers and the citizenry. 

Fire & Rescue 
Dept. 

Long Term Staff Time High 

#6 
Local Planning and 

Regulations 

ST-3. Update and maintain the S-A-W Emergency Operations Plan (EOP) with the City of 
Waynesboro and Augusta County to more effectively and efficiently utilize the resources 
of the three localities. 

Fire & Rescue 
Dept. 

Short Term 
Staff Time; Local 

Funds 
High 

#5 
Education and 

Awareness 

ST-4. Improve community awareness of hazardous events by promoting the Community 
Connect flood awareness system and encouraging increased use of the Staunton Alert 
Message system. 

Various Depts. Short Term 
Staff Time; Local 

Funds 
High 

#1 
Local Planning and 

Regulations 
ST-5. Maintain an animal supply trailer and all the supplies needed to stock the 
mandated animal shelter located at Augusta Expo. 

Fire & Rescue 
Dept. 

Annually 
Staff Time; Local 

Funds 
Medium 

#2 
Local Planning and 

Regulations 

ST-6. Create an educational campaign on individual household disaster preparedness 
and mitigation measures, particularly for affordable housing or Low-to-Moderate Income 
neighborhoods. 

Community 
Development 
Dept.; Fire & 

Rescue Dept. 

Long Term 
Staff Time; Local 

Funds 
High 

Flooding 

#3 
Local Planning and 

Regulations 

ST-7. Maintain compliance with the National Flood Insurance Program (NFIP) by engaging 
in various activities included in the three basic components of the NFIP: 1) Floodplain 
identification and mapping risk, 2) Responsible floodplain management, 3) Flood 
insurance. 

Community 
Development Dept. 

Annually Staff Time High 

#3 
Natural Systems 

Protection 
ST-8. Consider flood mitigation actions in the City focused on natural systems 
protection. 

Community 
Development Dept. 

Annually Staff Time High 

#1 
Local Planning and 

Regulations 

ST-9. Seek funding to complete hydrologic and hydraulic studies of the areas within the 
downtown and Historic district with chronic and repetitive flooding problems. After the 
study is completed, implement recommended mitigation strategies. 

Community 
Development 
Dept.; Public 

Works 

Medium Term 
DCR CFPF; Staff 

Time 
High 

#3 
Natural Systems 

Protection 
ST-10. Conduct a feasibility study to daylight a stream in the City's downtown Wharf 
Area. 

Community Dev. 
Dept.; Public 

Works 
Short Term 

Staff Time; Local 
Funds 

High 
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CITY OF STAUNTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Flooding 

#3 
Natural Systems 

Protection 
ST-11. Complete and maintain the stream restoration project in Gypsy Hill Park. Improve 
stormwater monitoring in Gypsy Hill Park by installing an Opti sensor on Lake Tams. 

Community 
Development 
Dept.; Public 

Works; Parks & 
Recreation Dept. 

Short Term 
Staff Time; Local 

Funds 
High 

#4 
Local Planning and 

Regulations 

ST-12. Develop a DCR-approved Flood Resilience Plan to identify and prioritize flood 
mitigation and stormwater improvement projects eligible for the Community Flood 
Preparedness Fund (CFPF). 

Community 
Development 
Dept.; Public 

Works 

Short Term 
Staff Time; Local 

Funds 
High 

#4 
Local Planning and 

Regulations 

ST-13. Enhance the City's Community Connect flood awareness system by assessing 
future locations for sensors. Document the condition of existing sensors and create a 
timetable for upgrading and/or replacing sensors. 

Community 
Development 
Dept.; Public 

Works 

Short Term 
Staff Time; Local 

Funds; Appropriate 
grant programs 

Medium 

#3 
Local Planning and 

Regulations 
ST-14. As an MS4 locality, continue to identify, develop, and implement stream 
restoration and BMP retrofitting projects to improve water quality. 

Community 
Development 
Dept.; Public 

Works 

Annually 

Staff Time; Local 
Funds; DCR CFPF; 
DEQ Water Quality 
Improvement Fund 

Medium 

#4 
Structure or 

Infrastructure Project 

ST-15. Establish a regional rain and stream gauge monitoring network with the City of 
Staunton and Augusta County to replace the discontinued IFLOWS system and improve 
flood warning capabilities. 

Public Works Dept. Long Term 
EMPG; HMGP; DCR 

CFPF 
Low 

High Winds #4 
Local Planning and 

Regulations 

ST-16. Coordinate with utility providers, such as Dominion Energy, on opportunities to 
harden infrastructure and to maintain tree management programs to remove dead or 
hazardous trees near power lines. 

Public Works Dept. Annually 
Local Funds; Staff 

Time 
Low 

Wildfire #3 

Local Planning and 
Regulations / 

Education and 
Awareness 

ST-17. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Creation of defensible space around structures through vegetation management 
4) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
5) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Fire & Rescue 
Dept. 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 

Drought #6 
Local Planning and 

Regulations 
ST-18. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Community Dev. 
Dept.; Public 

Works 
Medium Term 

DEQ WSP Grant 
(FY26) 

Medium 
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CITY OF STAUNTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Drought #1 
Structure or 

Infrastructure Project 

ST-19. Complete construction of the Virginia Business Ready Sites Program (VBRSP)-
funded water infrastructure improvements at Staunton Crossing, including a million-
gallon water tank to improve water storage, fire flow, and resiliency in the eastern part of 
Staunton.  

Community 
Development 
Dept.; Public 

Works 

Medium Term VBRSP Grant High 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

ST-20. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Community 
Development 
Dept.; Fire & 

Rescue Dept. 

Annually DSS; Staff Time Medium 

Winter Weather #4 
Local Planning and 

Regulations 
ST-21. Continue to implement the City's procedures for road weatherization and 
maintenance during winter weather events. 

Public Works Long Term 
Local Funds; Staff 

Time 
Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
ST-22. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

Local Emergency 
Planning 

Committee 
Quarterly Staff Time High 

Hazardous Materials 
Release 

#6 
Local Planning and 

Regulations 

ST-23. Update and maintain the S-A-W Hazardous Materials Emergency Response Plan 
with the City of Waynesboro and Augusta County to ensure the city is prepared to 
manage the emergency response operations necessary to preserve life and protect 
property from further destruction in the event of an emergency involving hazardous 
materials. 

Fire & Rescue 
Dept. 

Medium Term 
Local Funds; Staff 

Time 
Medium 

Utility or 
Infrastructure Failure 

#6 
Education and 

Awareness 

ST-24. Continue to support the Valley Amateur Radio Association (VARA), which provides 
expanded radio communication during emergency events, preparedness drills, and 
public events. 

Fire & Rescue 
Dept. 

Long Term Staff Time High 

#5 
Structure or 

Infrastructure Project 
ST-25. Ensure critical facilities and emergency shelters are equipped with alternative 
power sources.  

Fire & Rescue 
Dept. 

Annually 
Virginia Emergency 

Shelter Upgrade 
Assistance Grant 

Medium 

Active Assailant #5 
Education and 

Awareness 
ST-26. Encourage all City Hall employees to periodically undergo an active assailant 
training exercise. 

Various Depts. Annually Staff Time Medium 
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CITY OF WAYNESBORO 

 

CITY OF WAYNESBORO LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#5 
Education and 

Awareness 

WA-1. Coordinate with the Staunton-Augusta-Waynesboro Community Emergency 
Response Team (S-A-W CERT) and Augusta Health to encourage and improve the 
disaster readiness of volunteers and the citizenry. 

Dept. Emergency 
Management 

Long Term Staff Time High 

#6 
Local Planning and 

Regulations 

WA-2. Update and maintain the S-A-W Emergency Operations Plan (EOP) with the City of 
Staunton and Augusta County to more effectively and efficiently utilize the resources of 
the three localities. 

Dept. Emergency 
Management 

Short Term 
Staff Time; Local 

Funds 
High 

#6 
Local Planning and 

Regulations 

WA-3. Conduct annual multi-hazard training exercises with S-A-W emergency response 
personnel and the Rockingham County Technical Rescue Team to enhance regional 
response capabilities. 

Dept. Emergency 
Management 

Annually Staff Time Medium 

Flooding 

#3 
Local Planning and 

Regulations 

WA-4. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Dept. Engineering; 
Dept. Emergency 

Management 
Annually Staff Time High 

#3 
Local Planning and 

Regulations 

WA-5. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Dept. Public 
Works; Dept. 
Community 

Development; 
Dept. Emergency 

Management 

Medium Term 
DCR CFPF Round 5 

Grant (2025) 
Medium 

#2 
Structure or 

Infrastructure Project 

WA-6. Continue the city-wide residential flood mitigation project that calls for the 
acquisition, elevation, or floodproofing of more than 50 properties identified as at-risk for 
future flooding. Most of the houses are in the River Shores/Club Court and adjacent to 
downtown areas of the city. Sixteen properties have been purchased and kept in "open 
space." 

Dept. Community 
Development; 

Dept. Emergency 
Management 

Long Term 
FMA; HMGP; DCR 

CFPF 
Medium 

#2 
Structure or 

Infrastructure Project 

WA-7. Continue the project to elevate houses, floodproof utilities, and install flood vents 
for 12 properties located on residential areas adjacent to downtown area in the 
floodplain. 

Dept. Community 
Development; 

Dept. Emergency 
Management 

Long Term 
FMA; HMGP; DCR 

CFPF 
Medium 

#1 
Structure or 

Infrastructure Project 
WA-8. Seek funding to implement a flood mitigation project to provide floodproofing and 
retrofitting measures to Waynesboro's downtown commercial area. 

Dept. Com. Dev.; 
Dept. Emergency 

Management 
Long Term 

FMA; HMGP; BRIC; 
DCR CFPF 

Medium 
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CITY OF WAYNESBORO LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Flooding 

#4 
Local Planning and 

Regulations 

WA-9. Update and implement the City's stormwater capital improvement plan (last 
updated 2006) to include current designs and cost estimates for projects addressing 
flooding and water quality/quantity issues. 

Dept. Public 
Works; Dept. 
Emergency 

Management 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
High 

#6 
Structure or 

Infrastructure Project 

WA-10. Establish a regional rain and stream gauge monitoring network with the City of 
Staunton and Augusta County to replace the discontinued IFLOWS system and improve 
flood warning capabilities. 

Dept. Emergency 
Management; 

Dept. Emergency 
Management 

Medium Term 
EMPG; HMGP; DCR 

CFPF 
Medium 

Dam Failure #4 
Local Planning and 

Regulations 

WA-11. For city-owned dams, maintain Emergency Action Plans (EAPs) and continue to 
expand inundation mapping and water-level monitoring. Continue to coordinate with the 
Headwaters Soil and Water Conservation District on dam monitoring and maintenance. 

Dept. Public Works Annually 
Staff Time; Local 

Funds 
Medium 

High Winds #4 
Local Planning and 

Regulations 

WA-12. Implement proactive tree maintenance program for public property and rights-of-
way to minimize debris and utility disruption during high wind events. Develop public-
private partnerships to extend tree maintenance support to private properties. 

Dept. Parks & 
Recreation 

Short Term 
Staff Time; Local 

Funds 
High 

Wildfire #3 

Local Planning and 
Regulations / 

Education and 
Awareness 

WA-13. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Fire Department Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 

Drought #6 
Local Planning and 

Regulations 
WA-14. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Dept. Public 
Works; Dept. 
Community 

Development 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

WA-15. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Dept. Emergency 
Management 

Short Term DSS; Staff Time Low 

Sinkholes #3 
Natural Systems 

Protection 

WA-16. Continue to monitor emergent sinkholes and coordinate with public works and 
VDOT as necessary. Support efforts to educate the public on the karst landscape 
underlying the City and its potential implications. 

Dept. Public Works Long Term Staff Time Low 

Winter Weather #4 
Local Planning and 

Regulations 
WA-17. Continue to implement the City's procedures for road weatherization and 
maintenance during winter weather events. 

Dept. Public Works Long Term 
Staff Time; Local 

Funds 
Medium 
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CITY OF WAYNESBORO LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Infectious Disease 
Outbreak 

#5 
Local Planning and 

Regulations 
WA-18. Continue to store (and dispense as needed) Personal Protection Equipment 
(PPE) for infectious disease outbreaks. 

Dept. Emergency 
Management 

Long Term Staff Time Low 

#5 
Education and 

Awareness 
WA-19. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

Local Emergency 
Planning 

Committee 
Quarterly Staff Time High 

Hazardous Materials 
Release 

#6 
Local Planning and 

Regulations 

WA-20. Update and maintain the S-A-W Hazardous Materials Emergency Response Plan 
with the City of Staunton and Augusta County to ensure the city is prepared to manage 
the emergency response operations necessary to preserve life and protect property from 
further destruction in the event of an emergency involving hazardous materials. 

Dept. Emergency 
Management 

Medium Term 
Staff Time; Local 

Funds 
Medium 

Utility or 
Infrastructure Failure 

#6 
Education and 

Awareness 

WA-21. Continue to support the Valley Amateur Radio Association (VARA), which 
provides expanded radio communication during emergency events, preparedness drills, 
and public events. 

Dept. Emergency 
Management 

Long Term Staff Time Medium 

Active Assailant #5 
Local Planning and 

Regulations 
WA-22. Continue to conduct/participate in large-scale multidisciplinary exercises for 
responding to active assailants. 

Dept. Emergency 
Management 

Annually Staff Time Medium 
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AUGUSTA COUNTY 

 

AUGUSTA COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#6 
Education and 

Awareness 
AU-1. Maintain a relationship with the Virginia Voluntary Organizations Active in Disaster 
(VOAD). 

Dept. Emergency 
Management 

Long Term Staff Time Long Term 

#5 
Education and 

Awareness 
AU-2. Continue to provide citizens with in-school programs, communication classes, 
tours, and emergency management seminars. 

Dept. Fire & Rescue Long Term Staff Time Long Term 

#6 
Education and 

Awareness 

AU-3. Coordinate with the Staunton-Augusta-Waynesboro Community Emergency 
Response Team (S-A-W CERT) and Augusta Health to encourage and improve the disaster 
readiness of volunteers and the citizenry. 

Dept. Emergency 
Management 

Long Term Staff Time Long Term 

#5 
Local Planning and 

Regulations 

AU-4. Expand emergency communications capabilities including Reverse 9-1-1 system, 
incident mapping, Emergency Action Plans (EAPs), dam protocols, mass email 
notifications, and "Child is Missing" hotline services. 

Emergency 
Communications 

and Dept. 
Emergency 

Management 

Medium Term 
Local Funds; Staff 

Time; HMGP 
Medium Term 

#6 
Local Planning and 

Regulations 

AU-5. Maintain an updated regional Emergency Operations Plan (EOP) with the Cities of 
Staunton and Waynesboro to more effectively and efficiently utilize the resources of the 
three localities. 

Dept. Emergency 
Management 

Short Term 
Staff Time; Local 

Funds 
Short Term 

#6 
Local Planning and 

Regulations 

AU-6. Continue the development and implementation of planning, preparedness, and 
response strategies for pets, livestock, and other animals in the County. Maintain the 
regional animal sheltering trailer to assist with animal needs during a disaster. 

Dept. Animal 
Control; Dept. 

Emergency 
Management 

Long Term 
Staff Time; Local 

Funds 
Long Term 

#6 
Local Planning and 

Regulations 
AU-7. Continue to partner with the Shenandoah Valley Regional Airport in training and 
implementation of their Airport Emergency Response Plan. 

Dept. Fire & 
Rescue; Sherriff’s 
Dept.; Emergency 

Coms.; Dept. 
Emergency Mgmt. 

Long Term Staff Time Long Term 

#4 
Local Planning and 

Regulations 
AU-8. Work with the Virginia Department of Transportation (VDOT) to keep roadways and 
stormwater drainage free from debris, particularly when severe weather is anticipated. 

Dept. Community 
Development; 

Dept. Emergency 
Management 

Medium Term VDOT; Staff Time Medium Term 

#4 
Structure or 

Infrastructure Project 
AU-9. Evaluate the feasibility of constructing weather stations in the County to build more 
robust historical data for enhanced monitoring and grant applications. 

Dept. Emergency 
Management Medium Term Staff Time Medium Term 
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AUGUSTA COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #5 
Local Planning and 

Regulations 

AU-10. Utilize drones and other technology to enhance response and recovery efforts by 
documenting the impact of hazards. Examples include using drones to assist with 
damage inspections, wildland firefighting, and hazardous material releases. 

Dept. Emergency 
Management 

Medium Term EMPG; AFG; SHDP Medium 

Flooding 

#3 
Local Planning and 

Regulations 

AU-11. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Dept. Community 
Development 

Annually Staff Time High 

#3 
Local Planning and 

Regulations 

AU-12. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience 
Plan that identifies community flooding and stormwater needs and prioritizes projects 
that can be funded through DCR CFPF implementation funding. 

Dept. Community 
Development 

Medium Term 
DCR CFPF Round 5 

Grant (2025) 
Medium 

#3 
Structure or 

Infrastructure Project 

AU-13. Establish a regional rain and stream gauge monitoring network with the City of 
Staunton and Augusta County to replace the discontinued IFLOWS system and improve 
flood warning capabilities. 

Dept. Emergency 
Management 

Medium Term 
EMPG; HMGP; DCR 

CFPF 
Medium 

#3 
Local Planning and 

Regulations 
AU-14. Develop and adopt an ordinance addressing abandoned structures located within 
designated floodplains to reduce flood risk and improve floodplain management. 

Dept. Community 
Development 

Medium Term Staff Time Medium 

#3 
Natural Systems 

Protection 
AU-15. Participate in stream remediation projects through multiple grant programs and 
perform ongoing maintenance work to improve watershed health and reduce flood risk. 

Dept. Community 
Development 

Long Term 
DCR CFPF; SLAF; 

CSPDC WIP 
Medium 

#3 
Structure or 

Infrastructure Project 
AU-16. Implement projects in the County’s Total Maximum Daily Load (TMDL) Action Plan 
to improve water quality and quantity issues. 

Dept. Community 
Development 

Medium Term SLAF High 

Dam Failure 

#4 
Structure or 

Infrastructure Project 

AU-17. Continue to work with Headwaters SWCD to install water level gauges on High 
Hazard Potential Dams (HHPDs) in the County. Coordinate with DCR to purchase 
additional gauges. 

Dept. Emergency 
Management 

Short Term 
EMPG; HMGP; DCR 

CFPF; Staff Time 
High 

#5 
Local Planning and 

Regulations 
AU-18. Coordinate with Headwaters SWCD and participate in yearly Regional Dam 
Exercises including private dam owners. 

Dept. Emergency 
Mgmt.; Dept. Fire & 

Rescue 
Annually Staff Time High 

Wildfire 

#3 

Local Planning and 
Regulations / 

Education and 
Awareness 

AU-19. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Dept. Fire & Rescue Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 

#3 
Local Planning and 

Regulations 
AU-20. Integrate wildfire risk assessment into zoning decisions and development review 
processes to minimize fire hazard exposure in high-risk areas. 

Dept. Community 
Development 

Long Term Staff Time Medium 
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AUGUSTA COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Drought #6 
Local Planning and 

Regulations 
AU-21. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Dept. Community 
Development 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

AU-22. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Dept. Emergency 
Management 

Short Term DSS; Staff Time Low 

Sinkholes #3 
Local Planning and 

Regulations 

AU-23. Complete development of the Area 2 Zone of Influence within the County's 
Source Water Protection Overlay Ordinance to address karst terrain vulnerabilities and 
protect groundwater resources. 

Dept. Community 
Development 

Medium Term Staff Time High 

Hazardous Materials 
Release 

#5 
Local Planning and 

Regulations 

AU-24. Evaluate the feasibility of creating a comprehensive database for historical and 
current Tier II hazardous materials reports to enhance chemical monitoring and 
emergency response planning capabilities. 

Dept. Emergency 
Management; 

Dept. Fire & Rescue 
Long Term Staff Time Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
AU-25. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

Local Emergency 
Planning 

Committee 
Quarterly Staff Time High 

Utility or 
Infrastructure Failure 

#4 
Structure or 

Infrastructure Project 

AU-26. Coordinate with Augusta Water to assess emergency generator elevations for 
critical water supply infrastructure and implement installations at least 1 foot above 
Base Flood Elevation (BFE). 

Dept. Community 
Development 

Medium Term 
Staff Time; Local 

Funds 
Medium 

#4 
Local Planning and 

Regulations 

AU-27. Support utility service providers in infrastructure hardening efforts against natural 
hazards and man-made threats through coordination, planning assistance, and resource 
sharing. 

Dept. Emergency 
Mgmt.; Dept. Fire & 

Rescue; Dept. 
Community Dev. 

Long Term Staff Time High 

#5 
Local Planning and 

Regulations 
AU-28. Consider implementing a combination of alternate routes, public education 
campaigns, evacuation route signs, and physical barriers for frequently flooded roads. 

Dept. Fire & 
Rescue; Dept. 

Emergency Mgmt.; 
Dept. Com. Dev. 

Medium Term 
Staff Time; Local 

Funds 
Medium 

#6 
Education and 

Awareness 

AU-29. Continue to support the Valley Amateur Radio Association (VARA), which 
provides expanded radio communication during emergency events, preparedness drills, 
and public events. 

Dept. Emergency 
Management 

Long Term Staff Time High 
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TOWN OF CRAIGSVILLE 

 

TOWN OF CRAIGSVILLE LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #6 
Local Planning and 

Regulations 

CR-1. Assist as needed with existing and ongoing hazard mitigation plans or projects 
coordinated between Augusta County and the cities of Staunton and Waynesboro. This 
includes, but is not limited to, an Emergency Operations Plan (EOP), a Hazardous 
Materials Emergency Response Plan (HMERP), weather monitoring systems, and 
emergency communication/dispatch systems. 

Town Manager's 
Office 

Long Term 
Staff Time; Local 

Funds 
Medium 

Flooding/Tropical 
Storms 

#3 
Local Planning and 

Regulations 

CR-2. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Town Manager's 
Office 

Annually Staff Time High 

#3 
Natural Systems 

Protection 
CR-3. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Town Manager's 
Office 

Annually Staff Time Medium 

#4 
Structure or 

Infrastructure Project 

CR-4. Seek funding to replace and improve infrastructure in key locations throughout the 
town to reduce flood damage caused by the interior streams, as well as inadequate 
culverts and infrastructure. 

Town Manager's 
Office 

Long Term CDBG; DCR CFPF High 

Wildfire/ 
High Winds 

#3 
Education and 

Awareness 

CR-5. Encourage the lessening of potential wildfires, or wind-driven fires, by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Town Manager's 
Office 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 

Drought #6 
Local Planning and 

Regulations 
CR-6. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Town Manager's 
Office 

Medium Term 
DEQ WSP Grant 

(FY26) 
Medium 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
CR-7. Maintain the Town's partnership with VDOT to implement winter road 
weatherization and snow removal. 

Town Manager's 
Office 

Long Term VDOT; Staff Time Medium 

Hazardous Materials 
Release 

#5 
Education and 

Awareness 
CR-8. Encourage residents to participate in the regional Household Hazardous Waste 
Days, coordinated by Augusta County. 

Town Manager's 
Office 

Annually Staff Time Medium 

Utility or 
Infrastructure Failure 

#4 
Structure or 

Infrastructure Project 
CR-9. Complete a Preliminary Engineering Report (PER) to comprehensively assess 
Inflow and Infiltration (I&I) issues affecting the Town's water and wastewater systems. 

Town Manager's 
Office 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
High 
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TOWN OF CRAIGSVILLE LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

CR-10. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town Manager’s 
Office, CSPDC 

Long Term Staff Time Medium 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

CR-11. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Town Manager’s 
Office 

Long Term DSS; Staff Time Low 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
CR-12. Partner with the Central Shenandoah Health District of the Virginia Department of 
Health (VDH) to monitor disease outbreaks and keep residents informed. 

Town Manager’s 
Office 

Quarterly Staff Time Low 
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AUGUSTA WATER 

 

AUGUSTA WATER LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#4 
Structure or 

Infrastructure Project 
AW-1: Relocate the existing Weyers Cave Wastewater Treatment Plant out of the 100-year 
floodplain. 

Augusta Water Medium Term 

BRIC; HMGP; 
VCWRLF; USDA 
Water & Waste 

Disposal Program 

High 

#4 
Structure or 

Infrastructure Project 

AW-2: Mitigate inflow and infiltration through slip lining and manhole rehabilitation to 
minimize sanitary sewer overflows and excess volume at treatment plants during storm 
events. 

Augusta Water 
Long Term 
(Annually) 

USDA Water & 
Waste Disposal 

Program; EPA OSG 
Program 

High 

#4 
Structure or 

Infrastructure Project 
AW-3: Replace substandard water lines with high break counts and/or galvanized iron 
across the service areas. 

Augusta Water 
Long Term 
(Annually) 

USDA Water & 
Waste Disposal 
Program; CDBG  

High 

#5 
Local Planning and 

Regulations 
AW-4: Maintain and improve emergency communications with Augusta Water customers 
including Reverse 9-1-1 system, outage mapping, and Emergency Action Plans (EAPs). 

Augusta Water Short Term Staff Time Medium 

Dam Failure #4 
Local Planning and 

Regulations 
AW-5: Maintain the emergency action plan for Coles Run Dam. Augusta Water 

Long Term 
(Annually) 

Staff Time High 

Drought #6 
Local Planning and 

Regulations 
AW-6: Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Augusta Water Medium Term 
DEQ WSP Grant 

(FY26) 
Medium 

Multi-Hazard  
(i.e. extreme 

temperatures, 
infectious disease, 

wind, wildfire, severe 
winter weather) 

#6 
Local Planning and 

Regulations 

AW-7. Assist the CSPDC with addressing data gaps in Augusta Water’s critical asset 
inventory and hazard-specific vulnerability assessments to support the implementation 
of Regional Action 6.3. This specifically includes data and analysis related to extreme 
temperatures, infectious diseases, high wind events, wildfires, and severe winter 
weather. 

Augusta Water, 
CSPDC 

Long Term Staff Time Medium 
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LOCAL MITIGATION ACTIONS 
 

HARRISONBURG-ROCKINGHAM  
SUBAREA 
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CITY OF HARRISONBURG 

 

CITY OF HARRISONBURG LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #6 
Education and 

Awareness 

HA-1. Continue to support the Harrisonburg-Rockingham Disaster Recovery Task Force, 
a volunteer group with representatives of local churches, the Red Cross, Salvation Army, 
United Way, VOAD, Social Services, Rockingham County, and others that work with 
residents affected by disasters in providing assistance not covered by federal or state 
recovery programs. 

Emergency 
Management 

Long Term Staff Time High 

Flooding/Tropical 
Storm 

#3 
Local Planning and 

Regulations 

HA-2. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Community 
Development 

Annually Staff Time High 

#3 
Natural Systems 

Protection 
HA-3. Consider flood mitigation actions in the City focused on natural systems 
protection. 

Community Dev.; 
Public Works 

Annually Staff Time Medium 

#3 
Local Planning and 

Regulations 

HA-4. Continue participation in FEMA's Cooperating Technical Program (CTP), a 
technical assistance program sponsored by FEMA that will assist the City in re-mapping 
the entire floodplain boundary in the City.  

Community 
Development 

Long Term Staff Time Medium 

#4 
Structure or 

Infrastructure Project 

HA-5. Identify and implement drainage improvement projects to mitigate flooding 
throughout the City. Projects may be identified through the City's Drainage Improvement 
Program, the Stormwater Improvement Plan, or other plans and studies. 

Community 
Development; 
Public Works 

Short Term 
Staff Time; SLAF;  

Local Funds 
High 

#3 
Local Planning and 

Regulations 

HA-6. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Community Dev.; 
Public Works 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
Medium 

#2 
Education and 

Awareness 
HA-7. Conduct outreach in neighborhoods outside of the Special Flood Hazard Areas 
(SFHA) that have previously identified flooding or flash flooding as an issue to the City. 

Community Dev.; 
Public Works; 

Emergency Mgmt. 
Medium Term Staff Time Medium 

#4 
Local Planning and 

Regulations 

HA-8. Strengthen the City's flood monitoring capabilities by evaluating the placement 
and performance of existing sensors to ensure optimal coverage. Evaluate new locations 
for additional sensors. 

Public Works, 
Emergency 

Management 
Annually Staff Time Medium 

Wildfire #2 
Education and 

Awareness 

HA-9. Evaluate the potential for several neighborhoods across the City to become 
Firewise Communities. Assist those communities as needed with achieving the 
certification. 

Fire Department Long Term Staff Time Low 

Wildfire #3 
Local Planning and 

Regulations / 
HA-10. Encourage the lessening of potential wildfires in the community by: 
1) Education / outreach to residents, especially those living in woodland areas and WUI. 

Fire Department Annually 
USDA CWDG; 

Firewise Virginia 
Medium 
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CITY OF HARRISONBURG LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Education and 
Awareness 

2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Community Hazard 
Mitigation Grant 

Wildfire/High Winds #5 
Education and 

Awareness 
HA-11. Pursue opportunities to increase public education and awareness about wind-
driven fires. 

Fire Department Medium Term Staff Time Low 

Drought 

#5 
Local Planning and 

Regulations 

HA-12. Continue to monitor surface water levels during drought periods at all of the 
City's major water sources (dams/reservoirs) and advise commercial and residential 
users accordingly. 

Public Utilities Short Term Staff Time High 

#6 
Local Planning and 

Regulations 
HA-13. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Community Dev.; 
Public Works 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Sinkholes #3 
Education and 

Awareness 
HA-14. Seek opportunities to identify and increase education and awareness of karst 
terrain and sinkholes. 

Community Dev.; 
Public Works.; 

Emergency Mgmt. 
Medium Term Staff Time Low 

Extreme 
Temperatures 

#3 
Local Planning and 

Regulations 
HA-15. Consider conducting a study of the Urban Heat Island (UHI) effect in the City. 

Community 
Development 

Medium Term Staff Time Low 

#2 
Education and 

Awareness 

HA-16. Continue to direct low-income households to DSS's Energy Assistance Program 
(EAP), which includes Fuel Assistance, Crisis Assistance, Cooling Assistance and 
Weatherization Assistance. 

Social Services; 
Emergency Mgmt.; 

Community 
Paramedics 

Short Term DSS; Staff Time High 

Infectious Disease 
Outbreaks 

#5 
Education and 

Awareness 
HA-17. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

Emergency 
Management 

Quarterly Staff Time High 

Hazardous Materials 
Release 

#5 
Local Planning and 

Regulations 
HA-18. Conduct regular inspections with known hazardous materials sites, maintain the 
City's database, and enforce compliance through the Fire Marshal’s Office. 

Fire Marshals, 
Emergency 

Management 
Long Term 

Staff Time; Local 
Funds 

High 

Utility or 
Infrastructure Failure 

#4 
Local Planning and 

Regulations 
HA-19. Continue to support the electric cooperative's Black Start Initiative, a plan for a 
large grid failure scenario that prioritizes areas for power return. 

HEC, Emergency 
Mgmt., City 

Departments 
Medium Term Staff Time High 

Active Assailant #5 
Education and 

Awareness 
HA-20. Continue to expand and hold annual active assailant training and education 
through the City's existing multi-discipline program. 

Public Safety 
Agencies, City 

Schools 
Long Term 

Staff Time; Local 
Funds 

High 

Winter Weather #4 
Local Planning and 

Regulations 
HA-21. Continue to implement the City's procedures for road weatherization and 
maintenance during winter weather events. 

Public Works Long Term 
Staff Time; Local 

Funds 
Medium 
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ROCKINGHAM COUNTY 

 

ROCKINGHAM COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#6 
Education and 

Awareness 

RH-1. Continue to support the Harrisonburg-Rockingham Disaster Recovery Task Force, a 
volunteer group with representatives of local churches, the Red Cross, Salvation Army, 
United Way, VOAD, Social Services, Rockingham County, and others that work with 
residents affected by disasters in providing assistance not covered by federal or state 
recovery programs. 

Dept. Fire & Rescue Long Term Staff Time High 

#6 
Local Planning and 

Regulations 
RH-2. Continue support of the Harrisonburg and Rockingham SPCA emergency shelter 
for pets and livestock during a disaster. 

Dept. Fire & Rescue Long Term Staff Time Medium 

#5 
Structure or 

Infrastructure Project 

RH-3. Implement public safety projects identified in the County's FY26-30 Capital 
Improvement Program, including the Fulks Run Emergency Response Station, Dayton 
Emergency Response Station, and various ECC projects. 

Dept. Fire & Rescue Medium Term 

USDA Community 
Facilities; HMGP; 
Virginia Dept. of 

Fire Programs 

High 

Flooding 

#3 
Local Planning and 

Regulations 

RH-4. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Dept. Engineering Annually Staff Time High 

#3 
Natural Systems 

Protection 
RH-5. Consider flood mitigation actions in the County focused on natural systems 
protection. 

Dept. Engineering Annually Staff Time Medium 

#3 
Local Planning and 

Regulations 

RH-6. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Dept. Engineering Medium Term 
DCR CFPF Round 5 

Grant (2025) 
Low 

Wildfire 

#2 
Education and 

Awareness 

RH-7. Continue participation in the Department of Forestry's Firewise Program, a 
community awareness and education program that encourages and acknowledges 
woodland communities to take action to minimize home loss to wildfires by preparing for 
a fire before it occurs. 

Dept. Fire & Rescue Long Term Staff Time High 

#3 

Local Planning and 
Regulations / 

Education and 
Awareness 

RH-8. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Dept. Fire & Rescue Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 
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ROCKINGHAM COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Wildfire #3 
Local Planning and 

Regulations 
RH-9. Meet annually with various wildfire-related stakeholders prior to the fire season to 
enhance training and resource distribution. 

Dept. Fire & Rescue Annually Staff Time Medium 

Drought 

#6 
Local Planning and 

Regulations 
RH-10. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Dept. Com. Dev.; 
Dept. Public Works 

Long Term 
DEQ WSP Grant 

(FY26) 
Low 

#4 
Structure or 

Infrastructure Project 

RH-11. Implement the water system projects identified in the County's FY26-30 Capital 
Improvement Program, including the Chestnut Ridge Water Tank Construction, City Water 
Interconnection on Route 11 South, Pump Station Upgrades, and the Route 11 North 
Sewer Extension. 

Dept. Public Works Medium Term 

USDA Water & 
Wastewater 

Disposal; USDA 
Community 

Facilities; CDBG  

High 

Sinkholes #3 
Education and 

Awareness 
RH-12. Seek opportunities to identify and increase education and awareness of karst 
terrain and sinkholes. 

Dept. Community 
Development 

Long Term Staff Time Low 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

RH-13. Continue to direct low-income households to DSS's Energy Assistance Program 
(EAP), which includes Fuel Assistance, Crisis Assistance, Cooling Assistance and 
Weatherization Assistance. 

Dept. Fire & Rescue Long Term DSS; Staff Time High 

#5 
Structure or 

Infrastructure Project 
RH-14. Ensure that the County's designated shelters and cooling stations are supported 
by back-up emergency generators. 

Dept. Fire & Rescue Annually 

DOE Power CORE; 
Virginia Emergency 

Shelter Upgrade 
Assistance Grant 

High 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
RH-15. Continue to work with VDOT to implement road weatherization procedures. Dept. Public Works Long Term VDOT; Staff Time High 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
RH-16. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

Local Emergency 
Planning 

Committee 
Quarterly Staff Time High 

#1 
Local Planning and 

Regulations 

RH-17. Continue to coordinate with the Virginia Poultry Disease Task Force, led by the 
Virginia Department of Agriculture and Consumer Services (VDACS). Help implement 
procedures outlined in the Virginia Initial State Response and Containment Plan (ISRCP) 
to prevent or provide rapid response to infectious disease outbreaks among poultry. 

Dept. Fire & Rescue Annually Staff Time High 

Hazardous Materials 
Release 

#6 
Local Planning and 

Regulations 
RH-18. Continue to coordinate the Regional Hazardous Materials Team. 

Regional HazMat 
Team 

Quarterly Staff Time High 

Utility or 
Infrastructure Failure 

#4 
Local Planning and 

Regulations 
RH-19. Coordinate with local utility providers and align public infrastructure priorities 
and maintenance procedures. 

Dept. Community 
Development; 

Dept. Public Works 
Annually Staff Time Medium 

Active Assailant #5 
Education and 

Awareness 
RH-20. Continue to work with the Sheriff department and local schools to conduct 
training and table exercises for active assailant scenarios. 

Dept. Fire & Rescue Annually Staff Time High 
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TOWN OF BRIDGEWATER LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Flooding/Tropical 
Storm 

#3 
Local Planning and 

Regulations 

BW-1. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Public Works Annually Staff Time High 

#3 
Natural Systems 

Protection 
BW-2. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Public Works; 
Planning 

Annually Staff Time Low 

#3 
Local Planning and 

Regulations 

BW-3. Maintain the Town's participation in the Community Rating System (CRS). 
Consider implementing additional creditable activities to enhance the Town's class 
rating. Creditable activities generally fall under four categories and are detailed in the 
CRS Coordinator's Manual. The four categories are: 1) Public information, 2) Mapping 
and regulations, 3) Flood damage reduction, 4) Warning and response. 

Public Works; 
Planning 

Annually 
Staff Time; Local 

Funds 
High 

#3 
Natural Systems 

Protection 
BW-4. As the opportunity arises, continue the Town's effort to acquire properties in 
Special Flood Hazard Areas (SFHAs) for open space preservation and public use. 

Planning Long Term 
FMA; HMGP; Local 

Funds 
Medium 

#4 
Structure or 

Infrastructure Project 
BW-5. Continue to coordinate with the United States Army Corps of Engineers (USACE) 
to preserve the levee's structural integrity through regular maintenance and inspections. 

Public Works Annually Staff Time High 

#5 
Education and 

Awareness 
BW-6. Continue to support initiatives, such as the Old Town Hall's exhibit, that increase 
public awareness of the Town's flood history. 

Town 
Administration 

Long Term Staff Time Medium 

#4 
Local Planning and 

Regulations 
BW-7. Complete the installation of SWaT Meters to replace existing, older manual read 
water meters. 

Public Works Short Term Staff Time High 

#3 
Local Planning and 

Regulations 

BW-8. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience 
Plan that identifies community flooding and stormwater needs and prioritizes projects 
that can be funded through DCR CFPF implementation funding. 

Town Admin; 
Public Works; 

Planning 
Short Term 

DCR CFPF Round 5 
Grant (2025) 

Low 

Wildfire #3 
Education and 

Awareness 

BW-9. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Police Dept. Long Term 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Low 
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TOWN OF BRIDGEWATER LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Drought #6 
Local Planning and 

Regulations 
BW-10. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Town 
Administration; 

Public Works 
Medium Term 

DEQ WSP Grant 
(FY26) 

Low 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

BW-11. Continue to direct low-income households to DSS's Energy Assistance Program 
(EAP), which includes Fuel Assistance, Crisis Assistance, Cooling Assistance and 
Weatherization Assistance. 

Town 
Administration 

Long Term DSS; Staff Time Medium 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
BW-12. Maintain the Town's partnership with VDOT to implement winter road 
weatherization and snow removal. 

Public Works Long Term VDOT; Staff Time Medium 

Hazardous Materials 
Release 

#5 
Education and 

Awareness 
BW-13. Encourage residents to participate in the regional Household Hazardous Waste 
Days, coordinated by Rockingham County. 

Town 
Administration 

Annually Staff Time Low 

Utility or 
Infrastructure Failure 

#4 
Local Planning and 

Regulations 
BW-14. Continue to assist the Fountainhead Subdivision with planning and implementing 
water, sewer, and stormwater improvements. 

Public Works; 
Planning 

Short Term 
DHCD CDBG 

Planning Grant 
(2025) 

High 

#4 
Structure or 

Infrastructure Project 

BW-15. Continue to plan and implement the Southwestern Water Trunk project, which 
will install a new water line from the Water Treatment Plant to Holly Hill to improve 
residual water pressure in Holly Hill and in the 500 and 600 blocks of West Bank Street. 

Public Works; 
Planning 

Short Term 

VDH DWSRF; USDA 
Community 

Facilities; Local 
Funds 

High 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

BW-16. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town 
Administration, 

CSPDC 
Long Term Staff Time Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
BW-17. Partner with the Central Shenandoah Health District of the Virginia Department of 
Health (VDH) to monitor disease outbreaks and keep residents informed. 

Town 
Administration 

Quarterly Staff Time Medium 
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TOWN OF BROADWAY 

 

TOWN OF BROADWAY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#4 
Structure or 

Infrastructure Project 

BR-1. Expand water treatment plant and water storage capacity and distribution 
infrastructure to ensure reliable access to safe potable water that meets current 
demands, supports future development, and maintains adequate supply during 
emergency conditions and peak usage periods. 

Public Works; 
Water Plant 

Medium Term 
Staff Time; Local 

Funds; CDBG; 
USDA grants 

High 

#4 
Structure or 

Infrastructure Project 

BR-2. Expand the capacity of the Town's water distribution system by upgrading key 
water lines to diameter pipes and improving water pressure to ensure adequate flow 
rates and supply duration for effective fire suppression. 

Public Works; 
Water Plant 

Long Term 
Staff Time; Local 

Funds; CDBG; 
USDA grants 

High 

Flooding 

#3 
Local Planning and 

Regulations 

BR-3. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Town Admin Short Term Staff Time High 

#3 
Natural Systems 

Protection 

BR-4. Complete a stream bank restoration project on the full length of Linville Creek to 
repair erosion that has already occurred and lessen future erosion. Linville Creek is the 
back-up water supply for the Town. The purpose of this project is to protect water and 
sewer lines, floodplain management, and protect the water intake. 

Town Admin; Public 
Works 

Medium Term 
DCR CFPF; CSPDC 

WIP 
Medium 

#3 
Local Planning and 

Regulations 

BR-5. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Town Admin; Public 
Works 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
Medium 

#3 
Local Planning and 

Regulations 

BR-6. Strengthen land use regulations to prohibit development in the Floodway and 
discourage new development in the floodplain. Consider acquiring structures in the 
floodplain. 

Town Admin Medium Term Staff Time Medium 

Wildfire 

#3 
Education and 

Awareness 

BR-7. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and 
the Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Town Admin; Fire 
Dept. 

Short Term 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Low 

#5 
Local Planning and 

Regulations 
BR-8. Ensure development patterns maintain adequate emergency vehicle access to 
enable effective fire suppression and resident evacuation during fire events. 

Town Admin; Fire 
Dept. 

Short Term Staff Time Low 
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TOWN OF BROADWAY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Wildfire #4 
Local Planning and 

Regulations 

BR-9. Coordinate with Dominion Energy and the Shenandoah Valley Electric 
Cooperative (SVEC) to prioritize underground power line installation in wildfire risk areas 
and implement vegetation management around existing overhead lines to reduce 
ignition sources and prevent utility-caused wildfires. 

Town Admin; 
Dominion; SVEC 

Long Term Staff Time Low 

Drought 

#6 
Local Planning and 

Regulations 
BR-10. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Town Admin; Public 
Works; CSPDC 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

#4 
Structure or 

Infrastructure Project 
BR-11. Acquire additional sources of water such as springs and reservoirs.  

Public Works; 
Water Plant 

Long Term 
Staff Time; Local 

Funds 
Medium 

Sinkholes #4 
Structure or 

Infrastructure Project 

BR-12. Address critical water leak(s) at the community pool facility into underlying karst 
geology. The water discharge into suspected karst features creates both immediate 
facility operational issues and long-term community safety hazards. 

Town Admin; Public 
Works 

Short Term Staff Time High 

Extreme 
Temperatures 

#5 
Structure or 

Infrastructure Project 
BR-13. Maintain well-equipped emergency shelters that are supported by backup 
generators. 

Town Admin; 
Emergency Squad 

Medium Term 
Virginia Emergency 

Shelter Upgrade 
Assistance Grant 

Medium 

Severe Winter 
Weather 

#4 
Structure or 

Infrastructure Project 
BR-14. Purchase equipment for salting and plowing roadways. 

Town Admin; Public 
Works 

Long Term Local Funds Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
BR-15. Continue to alert residents of infectious disease outbreaks as needed. Town Admin Long Term Staff Time Low 

Utility or 
Infrastructure Failure 

#4 
Local Planning and 

Regulations 
BR-16. Conduct an Inflow and infiltration (I&I) study to identify where stormwater inflow 
and groundwater infiltration are entering the wastewater system.  

Town Admin; Public 
Works; Wastewater 

Superintendent 
Medium Term 

Staff Time; Local 
Funds 

Medium 

#4 
Structure or 

Infrastructure Project 

BR-17. Update and bolster the Town’s water and wastewater system by: 
1) Installing backup generators at all sewer pump stations. 
2) Replacing the backup generator and blowers at the sewer plant. 
3) Replacing the old portable generator and pump. 

Town Admin; Water 
Plant; Wastewater 

Plant 
Medium Term 

Staff Time; Local 
Funds; DOE Power 

CORE 
Medium 

#4 
Local Planning and 

Regulations 
BR-18. Routinely inspect and remove debris from stormwater and sewer collection 
systems. 

Public Works; 
Wastewater 

Superintendent 
Medium Term Staff Time Medium 

Hazardous Materials 
Release 

#6 
Local Planning and 

Regulations 
BR-19. Coordinate with Rockingham County to update, maintain, and implement that 
County Emergency Operations Plan and Hazardous Materials Plan as needed.  

Town Admin; Police 
Department;  

Medium Term Staff Time Medium 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

BR-20. Assist the CSPDC with addressing data gaps in the Town’s critical asset 
inventory and hazard-specific vulnerability assessments to support the implementation 
of Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town Admin, 
CSPDC 

Long Term Staff Time Medium 
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TOWN OF DAYTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #5 
Structure or 

Infrastructure Project 

DA-1. Install emergency back-up generators at the Town's critical facilities, including the 
Town Hall, Police Department, Public Works Garage, and fuel pumps to ensure 
continuity of operations. 

Administration; 
Police Dept. 

Short Term 

Local Funds; Virginia 
Emergency Shelter 

Upgrade Assistance 
Grant; DOE Power 

CORE 

High 

Flooding 

#3 
Local Planning and 

Regulations 

DA-2. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Administration Annually Staff Time Medium 

#3 
Local Planning and 

Regulations 

DA-3. Conduct a hydrologic study and floodplain analysis to identify flood-vulnerable 
areas along Cook's Creek and assess the feasibility mitigation projects on town-owned 
properties.  

Administration; 
Com & Econ 

Development 
Medium Term 

Local Funds; DCR 
CFPF 

Medium 

#3 
Structure or 

Infrastructure Project 
DA-4. Implement stormwater management improvements to address drainage 
deficiencies and flooding issues on Main Street and College Street. 

Administration; 
Public Works 

Medium Term 
Local Funds; DCR 

CFPF 
High 

#1 
Structure or 

Infrastructure Project 
DA-5. Retrofit commercial and residential structures along the U.S. 42 corridor to be 
more resilient to flooding and stormwater runoff.  

Administration; 
Com & Econ 

Development 
Medium Term 

Local Funds; 
HMGP; BRIC 

Medium 

#3 
Local Planning and 

Regulations 

DA-6. Coordinate with the CSPDC to develop a Flood Resilience Plan that identifies 
community flooding and stormwater needs and produces a list of prioritized projects that 
can be funded through DCR CFPF implementation funding.  

Administration Short Term 
DCR CFPF Round 5 

Grant (2025) 
Low 

Wildfire 

#3 
Education and 

Awareness 

DA-7. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Administration Long Term 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Low 

#3 
Education and 

Awareness 
DA-8. Implement a fire education program to educate citizens on the fire code and 
burning permits. 

Administration; Fire 
Dept. 

Long Term Staff Time Low 
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TOWN OF DAYTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Drought #4 
Structure or 

Infrastructure Project 

DA-9. Implement projects identified in the Town's Capital Improvement Program to 
improve water supply, including the well and high-service pump replacement project (for 
FY26). 

Administration; 
Water & Sewer 

Dept. 
Short Term Local Funds High 

Drought 

#4 
Structure or 

Infrastructure Project 
DA-10. Design and build a 2.5-million-gallon water storage facility to meet rising water 
demands and ensure system reliability. 

Administration; 
Water & Sewer 

Dept. 
Short Term 

Local Funds; 
DHCD, VDH, USDA 

grant programs 
High 

#4 
Structure or 

Infrastructure Project 
DA-11. Dig test wells to prepare for a new groundwater source.  

Administration; 
Water & Sewer 

Dept. 
Long Term 

Staff Time; Local 
Funds 

Low 

#6 
Local Planning and 

Regulations 
DA-12. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Administration; 
Water & Sewer 

Dept. 
Short Term 

DEQ WSP Grant 
(FY26) 

Low 

Sinkholes #3 
Local Planning and 

Regulations 

DA-13. Study the karst areas in Town limits, as identified by Virginia Energy's dataset. 
Inform landowners of potential concerns or consequences. As needed, partner with 
VDOT to monitor or repair any streets in these areas. 

Administration; 
Com & Econ 

Development 
Medium Term Staff Time Low 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
DA-14. Maintain the Town's partnership with VDOT to implement road weatherization.  

Administration; 
Public Works 

Annually VDOT; Staff Time Medium 

Hazardous Materials 
Release 

#5 
Local Planning and 

Regulations 
DA-15. Continue to coordinate with Cargill during emergency evacuations related to 
chemical releases. Transmit critical information to Town residents as necessary. 

Administration Short Term Staff Time Medium 

#5 
Education and 

Awareness 
DA-16. Encourage residents to participate in the regional Household Hazardous Waste 
Days, coordinated by Rockingham County. 

Administration Short Term Staff Time Low 

Utility or 
Infrastructure Failure 

#4 
Local Planning and 

Regulations 
DA-17. Seek funding to implement the Town's water/sewer line repair and replacement 
program. 

Administration; 
Public Works 

Medium Term Staff Time High 

#4 
Structure or 

Infrastructure Project 

DA-18. Install lightning protection systems on the Town's water tank to prevent storm-
related damage to critical water supply infrastructure and ensure continuous service 
during severe weather events. 

Administration; 
Public Works 

Medium Term 
Local Funds; Staff 

Time 
Medium 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

DA-19. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Administration, 
CSPDC 

Long Term Staff Time Medium 
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TOWN OF ELKTON 

 

TOWN OF ELKTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #5 
Structure or 

Infrastructure Project 
EL-1. Install an emergency back-up generator at the Town's Community Center to ensure 
the building is suitable as an emergency shelter.  

Police & Public 
Safety Department 

Short Term 

Local Funds; Virginia 
Emergency Shelter 

Upgrade Assistance 
Grant; DOE Power 

CORE 

High 

Flooding 

#3 
Local Planning and 

Regulations 

EL-2. Maintain compliance with the National Flood Insurance Program (NFIP) by engaging 
in various activities included in the three basic components of the NFIP: 1) Floodplain 
identification and mapping risk, 2) Responsible floodplain management, 3) Flood 
insurance. 

Planning & 
Community 

Development  
Annually Staff Time High 

#3 
Natural Systems 

Protection 
EL-3. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Planning & 
Community 

Development  
Annually Staff Time Medium 

#3 
Natural Systems 

Protection 
EL-4. Implement the Elk Run Stream Restoration Project, which includes the restoration 
and stabilization of approximately 420 feet of stream bank in downtown Elkton. 

Planning & 
Community 

Development  
Medium Term 

DEQ IIJA Sub-
award (CY26) 

High 

#3 
Local Planning and 

Regulations 

EL-5. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Planning & 
Community 

Development  
Medium Term 

DCR CFPF Round 5 
Grant (2025) 

Medium 

Drought #6 
Local Planning and 

Regulations 
EL-6. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Planning & 
Community 

Development; 
Public Works 
Department 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Wildfire #3 
Education and 

Awareness 

EL-7. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Police & Public 
Safety Department 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Medium 
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TOWN OF ELKTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

EL-8. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Police & Public 
Safety Department 

Medium Term DSS; Staff Time Medium 

Hazardous Materials 
Release 

#5 
Education and 

Awareness 
EL-9. Encourage residents to participate in the regional Household Hazardous Waste 
Days, coordinated by Rockingham County. 

Police & Public 
Safety Department 

Annually Staff Time Low 

#6 
Local Planning and 

Regulations 
EL-10. Coordinate with Rockingham County to maintain the Hazardous Materials 
Release Emergency Plan. 

Police & Public 
Safety Department 

Medium Term Staff Time Low 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
EL-11. Maintain the Town's partnership with VDOT to implement road weatherization. 

Public Works 
Department 

Long Term VDOT; Staff Time High 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

EL-12. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Administration, 
CSPDC 

Long Term Staff Time Medium 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Chapter 6 | Mitigation Goals and Actions 6-45 
 

TOWN OF GROTTOES 

 

TOWN OF GROTTOES LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #5 
Structure or 

Infrastructure Project 
GR-1. Consider installing an emergency generator at the South River Elementary School 
to make it a secondary emergency shelter. (Fire Department is primary shelter). 

Town Office; Police 
Department 

Medium Term 

Local Funds; Virginia 
Emergency Shelter 

Upgrade Assistance 
Grant; DOE Power 

CORE 

Medium 

Flooding/Tropical 
Storm 

#3 
Local Planning and 

Regulations 

GR-2. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Town Office Annually Staff Time High 

#3 
Natural Systems 

Protection 
GR-3. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Town Office Annually Staff Time Medium 

#3 
Local Planning and 

Regulations 

GR-4. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Town Office; Public 
Works Department 

Medium Term 
DCR CFPF Round 5 

Grant (2025) 
Low 

#3 
Structure or 

Infrastructure Project 

GR-5. Complete the Grottoes Stormwater Drainage Improvement Project to address 
flooding caused by ponding and poor drainage along Miller Run and Dry Run. Project 
improvements such as ditching, replacement of undersized culverts, and drainage piping 
will protect between 30 and 50 structures and eliminate water on roads, yards, and crawl 
spaces.  

Town Office; Public 
Works Department 

Long Term 
Local Funds; DCR 

CFPF 
High 

#3 
Natural Systems 

Protection 
GR-6. Extend earthen berm in Grottoes Town Park to provide protection to the park, 
which periodically receives flooding from the South River. 

Town Office; Public 
Works Department 

Long Term 
Local Funds; DCR 

CFPF 
High 

#4 
Local Planning and 

Regulations 
GR-7. Continue periodic maintenance of culverts to reduce the impact of flooding. 

Public Works 
Department 

Medium Term 
Staff Time; Local 

Funds 
High 

Wildfire #3 
Education and 

Awareness 

GR-8. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Town Office; Police 
Department 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Medium 

Drought #5 
Education and 

Awareness 
GR-9. Continue to inform residents of drought-related advisories through social media 
and the Town's text alerting system. 

Town Office Long Term Staff Time Medium 
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TOWN OF GROTTOES LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

#6 
Local Planning and 

Regulations 
GR-10. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Town Office; Public 
Works Department 

Medium Term 
DEQ WSP Grant 

(FY26) 
Medium 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

GR-11. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Town Office Medium Term DSS; Staff Time Medium 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
GR-12. Maintain the Town's partnership with VDOT to implement road weatherization.  

Public Works 
Department 

Long Term VDOT; Staff Time High 

Hazardous Materials 
Release 

#5 
Education and 

Awareness 
GR-13. Encourage residents to participate in Household Hazardous Waste Days, 
organized by both Rockingham County and Augusta County. 

Town Office Annually Staff Time Medium 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

GR-14. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town Office, 
CSPDC 

Long Term Staff Time Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
GR-15. Partner with the Central Shenandoah Health District of the Virginia Department of 
Health (VDH) to monitor disease outbreaks and keep residents informed. 

Town Office Quarterly Staff Time Medium 
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TOWN OF MOUNT CRAWFORD 

 

TOWN OF MOUNT CRAWFORD LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Flooding/Tropical 
Storm 

#3 
Local Planning and 

Regulations 

MC-1. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Town 
Administration; 

Rockingham Co. 
Engineering Dept. 

Long Term Staff Time High 

#3 
Natural Systems 

Protection 
MC-2. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Town 
Administration 

Long Term Staff Time Low 

#3 
Natural Systems 

Protection 

MC-3. Continue the plans to improve the Town Hall property with floodplain 
management and environmental conservation and preservation. Reduce the potential for 
erosion by implementing Best Management Practices (BMPs), such as planting trees and 
vegetation to stabilize the streambank. 

Town 
Administration 

Short Term 

Staff Time; Local 
Funds; CSPDC 

Watershed 
Wellness Grant 

High 

#4 
Structure or 

Infrastructure Project 

MC-4. Study and explore the feasibility of stormwater management alternatives at the 
intersection of Parsons Court and Main Street, a frequently flooded intersection. 
Coordinate with VDOT on implementing any study outcomes. 

Town 
Administration 

Medium Term 
Staff Time; Local 

Funds; VDOT 
High 

#6 
Local Planning and 

Regulations 

MC-5. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Town 
Administration 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
Medium 

High Winds #4 
Local Planning and 

Regulations 
MC-6. Create a regular schedule for Town staff to drive around and assess utility lines 
and vegetation. Notify VDOT as needed for maintenance. 

Town 
Administration 

Medium Term Staff Time Low 

Wildfire #3 
Education and 

Awareness 

MC-7. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Town 
Administration; 

Rockingham 
County Fire & 

Rescue 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Medium 

Drought #6 
Local Planning and 

Regulations 
MC-8. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Town 
Administration 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Sinkholes 

#3 
Local Planning and 

Regulations 
MC-9. Continue to monitor the sinkhole on the Town Hall property and implement 
stabilization measures as feasible. 

Town 
Administration 

Medium Term Staff Time High 

#4 
Local Planning and 

Regulations 
MC-10. Coordinate with VDOT to address any road segments affected by sinkholes. 

Town 
Administration 

Long Term VDOT; Staff Time High 



Chapter 6 | Mitigation Goals and Actions 6-48 
 

TOWN OF MOUNT CRAWFORD LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Extreme 
Temperatures 

#5 
Structure or 

Infrastructure Project 

MC-11. Establish and equip emergency shelter locations at both ends of Town, such as 
the Town Hall and the Ruritan Hall, to shelter vulnerable residents during extreme 
weather events that disrupt critical services.  

Town 
Administration 

Long Term 

Local Funds; Virginia 
Emergency Shelter 

Upgrade Assistance 
Grant;  

Medium 

#2 
Education and 

Awareness 

MC-12. Continue to direct low-income households to DSS's Energy Assistance Program 
(EAP), which includes Fuel Assistance, Crisis Assistance, Cooling Assistance and 
Weatherization Assistance. 

Town 
Administration 

Medium Term DSS; Staff Time Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
MC-13. Transmit public health information from the Virginia Department of Health (VDH) 
and Rockingham Fire and Rescue to Town residents as outbreaks occur. 

Town 
Administration 

Long Term Staff Time Medium 

Hazardous Materials 
Release 

#5 
Education and 

Awareness 
MC-14. Encourage residents to participate in the regional Household Hazardous Waste 
Days, coordinated by Rockingham County. 

Town 
Administration 

Annually Staff Time Medium 

Utility or 
Infrastructure Failure 

#5 
Structure or 

Infrastructure Project 
MC-15. Install an emergency generator at Town Hall to ensure continuity of service 
during hazardous events. 

Town 
Administration 

Medium Term 

Local Funds; Virginia 
Emergency Shelter 

Upgrade Assistance 
Grant;  

Medium 

#4 
Local Planning and 

Regulations 
MC-16. Coordinate with the Rockingham County Public Works Department on plans for 
water/sewer line repair and replacement. 

Town Admin; 
Rockingham Co. 

Public Works Dept. 
Long Term Staff Time High 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

MC-17. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town Admin, 
CSPDC 

Long Term Staff Time Medium 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
MC-18. Maintain the Town's partnership with VDOT to implement road weatherization.  

Town Admin,  
VDOT 

Long Term VDOT; Staff Time High 

 

 

 

 

 

 

 

 



Chapter 6 | Mitigation Goals and Actions 6-49 
 

TOWN OF TIMBERVILLE 

 

TOWN OF TIMBERVILLE LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Flooding/Tropical 
Storm 

#3 
Local Planning and 

Regulations 

TI-1. Maintain compliance with the National Flood Insurance Program (NFIP) by engaging 
in various activities included in the three basic components of the NFIP: 1) Floodplain 
identification and mapping risk, 2) Responsible floodplain management, 3) Flood 
insurance. 

Town Manager's 
Office 

Annually Staff Time High 

#3 
Natural Systems 

Protection 
TI-2. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Town Manager's 
Office 

Annually Staff Time Medium 

#3 
Local Planning and 

Regulations 

TI-3. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Town Manager's 
Office 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
Medium 

#4 
Local Planning and 

Regulations 

TI-4. Conduct a stormwater management study to determine the effectiveness of the 
Town's stormwater system, highlight vulnerable areas to flooding, and provide 
recommendations for system improvements. 

Town Manager's 
Office 

Medium Term 
DEQ IIJA funds; 

DCR CFPF 
High 

#3 
Local Planning and 

Regulations 
TI-5. Explore options with the Army Corps of Engineers to dredge the river and further 
define its channel, particularly around Memorial Park. 

Town Manager's 
Office 

Long Term Staff Time Low 

Wildfire #3 
Education and 

Awareness 

TI-6. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Town Manager's 
Office; Police 
Department 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Low 

Drought 

#6 
Local Planning and 

Regulations 
TI-7. Assist the CSPDC with the update and adoption of the Shenandoah River Water 
Supply Plan as mandated by DEQ. 

Town Manager's 
Office; Public 

Works 
Medium Term 

DEQ WSP Grant 
(FY26) 

Medium 

#4 
Local Planning and 

Regulations 
TI-8. Pending the results of GZA's water source study for the town, begin identifying and 
developing test wells.  

Town Manager's 
Office; Public 

Works 
Short Term Staff Time High 

#4 
Local Planning and 

Regulations 
TI-9. Assess locations for an additional water tank to manage consequential changes to 
water pressure as the Town grows and water demand increases. 

Town Manager's 
Office; Public 

Works 
Medium Term Staff Time Medium 
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TOWN OF TIMBERVILLE LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

TI-10. Continue to direct low-income households to DSS's Energy Assistance Program 
(EAP), which includes Fuel Assistance, Crisis Assistance, Cooling Assistance and 
Weatherization Assistance. 

Town Manager's 
Office 

Long Term DSS; Staff Time Low 

Winter Weather #4 
Local Planning and 

Regulations 

TI-11. Maintain the Town's partnership with VDOT to implement winter road 
weatherization and snow removal. Prepare a weatherization program for when the Town 
assumes ownership of the roads. 

Town Manager's 
Office; Public 

Works 
Annually VDOT; Staff Time Medium 

Hazardous Materials 
Release 

#5 
Education and 

Awareness 

TI-12. Continue to coordinate with Perdue and Cargill during emergency evacuations 
related to chemical releases. Transmit critical information to Town residents as 
necessary. 

Town Manager's 
Office 

Long Term Staff Time High 

Utility or 
Infrastructure Failure 

#4 
Structure or 

Infrastructure Project 
TI-13. Implement security measures, such as fencing, to protect the Town's water 
sources. 

Town Manager's 
Office 

Long Term Local Funds Low 

#4 
Structure or 

Infrastructure Project 
TI-14. Assess the feasibility of installing emergency generators at the Town's water 
sources and water pump stations. Pursue relevant grant opportunities as they arise. 

Town Manager's 
Office; Public 

Works 
Long Term 

Local Funds; 
HMGP 

Medium 

Active Assailant #5 
Education and 

Awareness 
TI-15. Continue to provide training on active shooter scenarios, which are available to 
participants across the region. 

Police Department Annually Staff Time High 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

TI-16. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town Manger’s 
Office, CSPDC 

Long Term Staff Time Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
TI-17. Partner with the Central Shenandoah Health District of the Virginia Department of 
Health (VDH) to monitor disease outbreaks and keep residents informed. 

Town Manager’s 
Office 

Quarterly Staff Time Medium 
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JAMES MADISON UNIVERSITY 

 

JAMES MADISON UNIVERSITY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #6 
Local Planning and 

Regulations 
JMU-1. Continue to coordinate and align the University's Crisis Emergency Management 
Plan (CEMP) with the Harrisonburg-Rockingham Emergency Operations Plan (EOP). 

Office of 
Emergency 

Management 
Long Term Staff Time High 

Flooding/Tropical 
Storm 

#3 
Natural Systems 

Protection 

JMU-2. Consider flood mitigation actions at the University focused on natural systems 
protection. Mitigation actions would include, but not limited to, natural systems 
protection and restoration, stormwater management facility modification or new 
installation, education and awareness campaigns, backflow prevention for utility 
infrastructure or removal of impervious surfaces in flood zones. 

Facilities 
Management and 

Construction 
Long Term 

Staff Time; State 
Funds; DCR CFPF 

Low 

#3 
Natural Systems 

Protection 
JMU-3. Support and implement, when feasible, the floodplain restoration goals and 
objectives identified in the approved Campus Master Plan. 

Facilities 
Management and 

Construction 
Long Term State Funds Medium 

Sinkholes 

#3 
Education and 

Awareness 

JMU-4. Continue to support education and awareness regarding best practices on karst 
terrain through existing partnerships with the Central Shanandoah Planning District 
Commission (CSPDC) and Shenandoah Valley Soil and Water Conservation District 
(SVSWCD). 

Facilities 
Management and 

Construction 
Long Term Staff Time Medium 

#3 
Local Planning and 

Regulations 
JMU-5. Explore the possibility of digitizing karst information from geotechnical reports 
related to past Campus developments. 

Facilities 
Management and 

Construction 
Short Term Staff Time High 

Infectious Disease 
Outbreak 

#5 
Local Planning and 

Regulations 

JMU-6. Maintain and operationalize the University’s established medical distribution 
plan, including the Memorandum of Understanding (MOU) with the Virginia Department 
of Health, to ensure timely storage and distribution of pharmaceuticals and personal 
protective equipment (PPE) from the Strategic National Stockpile during an infectious 
disease outbreak. 

Office of 
Emergency 

Management 
Long Term Staff Time Medium 

Utility or 
Infrastructure Failure 

#4 
Local Planning and 

Regulations 
JMU-7. Assess the age and condition of infrastructure (water, sewer, electric, stormwater 
management) throughout Campus. Coordinate with the City as needed. 

Facilities 
Management and 

Construction 
Medium Term Staff Time Medium 

Active Assailant #5 
Education and 

Awareness 
JMU-8. Continue implementing and advertising existing safety training and plans through 
the JMU Safety Champions series and other campus opportunities. 

Office of 
Emergency 

Management 
Annually Staff Time High 

Multi-Hazard  #6 
Local Planning and 

Regulations 
JMU-9. Assist the CSPDC with addressing data gaps in JMU’s critical asset inventory and 
hazard-specific vulnerability assessments to support the implementation of Regional 

Office of 
Emergency 

Long Term Staff Time Medium 
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JAMES MADISON UNIVERSITY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

(i.e. extreme temps, 
winter storms, high 

winds, wildfire) 

Action 6.3. This specifically includes data and analysis related to extreme temperatures, 
severe winter weather, high wind events, and wildfires. 

Management, 
CSPDC 

Drought #6 
Local Planning and 

Regulations 
JMU-10. Coordinate with the City, County, and regional partners to implement any 
necessary response measures during drought periods.  

Office of 
Emergency 

Management 
Long Term Staff Time Medium 
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LOCAL MITIGATION ACTIONS 
 

LEXINGTON-ROCKBRIDGE-BUENA VISTA 
SUBAREA 
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CITY OF BUENA VISTA 

 

CITY OF BUENA VISTA LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard #3 
Local Planning and 

Regulations 

BV-1. Develop a Tree Canopy Goal and tree planting plan in collaboration with the Green 
Infrastructure Center. Prioritize implementation of actions that address tree canopy 
coverage while mitigating multiple hazards including flooding, urban heat island effects, 
and soil erosion. 

Planning, Zoning & 
Community 

Development 
Short Term 

Local Funds; Staff 
Time 

High 

Flooding/Tropical 
Storms 

#3 
Local Planning and 

Regulations 

BV-2. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Building/Property 
Maintenance 

Official 
Long Term Staff Time High 

#3 
Natural Systems 

Protection 
BV-3. Consider flood mitigation actions in the City focused on natural systems 
protection. 

Planning, Zoning & 
Community Dev. 

Annually Staff Time Medium 

#4 
Local Planning and 

Regulations 

BV-4. Develop comprehensive maintenance plan for all flood and stormwater 
infrastructure assets, specifically creeks with channel modifications, sediment basins, 
the James Olin Flood Control Project, culverts, and bridges. 

Public Works Short Term Staff Time  
High 

#3 
Structure or 

Infrastructure Project 

BV-5. Continue implementation of the USDA-funded Buena Vista Watershed Protection 
Project to prevent flooding from four interior streams. Project protects 240 residences, 
70 commercial structures, and utilities through debris basin construction, culvert/bridge 
replacement, and stream channel improvements. 

Planning, Zoning & 
Community 

Development 
Long Term Staff Time High 

#3 
Local Planning and 

Regulations 

BV-6. Develop a DCR-approved Flood Resilience Plan including review of the City's 1999 
Watershed Plan to identify and prioritize flood mitigation and stormwater projects eligible 
for Community Flood Preparedness Fund (CFPF) and other grants. 

Planning, Zoning & 
Community 

Development 
Short Term 

DCR CFPF Round 4 
Grant (2024) 

High 

#4 
Local Planning and 

Regulations 

BV-7. Maintain partnership with U.S. Army Corps of Engineers (USACE) for levee/flood 
wall maintenance along Maury River. Pursue co-benefits including recreational trail 
expansion connecting to Chessie Trail network. 

Public Works; 
Planning, Zoning & 
Community Dev.; 

Parks & Recreation 

Long Term Staff Time High 

Wildfire/  
High Winds 

#3 

Local Planning and 
Regulations / 

Education and 
Awareness 

BV-8. Encourage the lessening of potential wildfires, or wind-driven fires, by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Police Department; 
Rockbridge County 

Fire & Rescue 
Long Term 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Medium 
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CITY OF BUENA VISTA LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Drought #6 
Local Planning and 

Regulations 
BV-9. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

Public Service 
Authority; Planning, 

Zoning & 
Community Dev. 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Extreme 
Temperatures 

#5 
Structure or 

Infrastructure Project 

BV-10. Enhance emergency shelter capacity and resilience by ensuring facilities are 
equipped with adequate HVAC systems, backup generators, and emergency supplies for 
extended operations during extreme heat and cold events. 

Public Works; 
Police Department 

Long Term 
Virginia Emergency 

Shelter Upgrade 
Assistance Grant 

Medium 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
BV-11. Continue to implement the City's procedures for road weatherization and 
maintenance during winter weather events. 

Public Works Long Term 
Staff Time; Local 

Funds 
High 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
BV-12. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

City Manager's 
Office; LEPC 

Quarterly Staff Time High 

Hazardous Materials 
Release 

#5 
Local Planning and 

Regulations 

BV-13. Update and maintain a comprehensive Hazardous Materials Emergency 
Response Plan (HMERP) including identification of local hazmat risks, response 
procedures, evacuation protocols, and coordination with regional hazmat teams. 

Police Department Long Term 
Staff Time; Local 

Funds 
Medium 

Utility or 
Infrastructure Failure 

#5 
Structure or 

Infrastructure Project 

BV-14. Expand backup generator capacity beyond current installations at the high school 
and police department. Prioritize critical facilities including City Hall, water treatment 
plant, emergency operations center, and primary emergency shelters. 

Public Works; 
Police Department 

Long Term 

DOE Power CORE; 
Virginia Emergency 

Shelter Upgrade 
Assistance Grant 

Medium 

Active Assailant #5 
Local Planning and 

Regulations 
BV-15. Conduct security assessments of public buildings and events with 
recommendations for physical security improvements. 

Police Department Medium Term Staff Time Medium 

Sinkholes #3 
Local Planning and 

Regulations 
BV-16. Monitor any emergent sinkholes. Coordinate with relevant agencies and utility 
providers as needed. 

Public Works Long Term Staff Time Medium 
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CITY OF LEXINGTON 

 

CITY OF LEXINGTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Flooding/Tropical 
Storm 

#3 
Local Planning and 

Regulations 

LX-1. Maintain compliance with the National Flood Insurance Program (NFIP) by engaging 
in various activities included in the three basic components of the NFIP: 1) Floodplain 
identification and mapping risk, 2) Responsible floodplain management, 3) Flood 
insurance. 

Planning & 
Development 

Annually Staff Time High 

#3 
Natural Systems 

Protection 
LX-2. Consider flood mitigation actions in the City focused on natural systems 
protection. 

Planning & 
Development 

Annually Staff Time Medium 

#3 
Local Planning and 

Regulations 

LX-3. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Planning & 
Development; 
Public Works 

Medium Term 
DCR CFPF Round 5 

Grant (2025) 
Low 

#3 
Natural Systems 

Protection 

LX-4. Complete the Woods Creek Restoration Project to address water quality/quantity 
problems along Woods Creek, which runs through the city. The project includes 
establishing riparian buffers, controlling stormwater runoff, modifying existing 
stormwater retention facilities, and educating property owners about water 
quality/quantity issues. 

Public Works Medium Term 
DEQ SLAF Grant 

(2025) 
High 

Dam Failure 

#4 
Local Planning and 

Regulations 
LX-5. Maintain the emergency action plan and inundation study for Moores Creek Dam. 

Emergency 
Management 

Annually 
Staff Time; Local 

Funds 
High 

#4 
Local Planning and 

Regulations 

LX-6. Coordinate with Rockbridge County and the Maury Service Authority to consider 
options for decommissioning or transferring ownership of Moores Creek Dam, which 
serves as emergency water supply source. 

City Manager's 
Office 

Short Term Staff Time Medium 

Drought #6 
Local Planning and 

Regulations 
LX-7. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

Planning & 
Development; 
Public Works 

Medium Term 
DEQ WSP Grant 

(FY26) 
Medium 

Sinkholes #3 
Local Planning and 

Regulations 
LX-8. Continue to monitor emergent sinkholes. Coordinate with relevant agencies and 
utility providers as needed. 

Public Works Long Term Staff Time Medium 

Wildfire/ 
High Winds 

#3 

Local Planning and 
Regulations / 

Education and 
Awareness 

LX-9. Encourage the lessening of potential wildfires, or wind-driven fires, by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Fire & Rescue / 
Emergency 

Management 
Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 
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CITY OF LEXINGTON LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Severe Winter 
Weather 

#5 
Education and 

Awareness 
LX-10. Continue to communicate Winter Weather Policies and Procedures to the 
community to encourage compliance with the City's ordinance. 

City Manager's 
Office; Public 

Works 
Annually Staff Time Medium 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

LX-11. Continue to direct low-income households to DSS's Energy Assistance Program 
(EAP), which includes Fuel Assistance, Crisis Assistance, Cooling Assistance and 
Weatherization Assistance. 

City Manager's 
Office 

Annually DSS; Staff Time Low 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
LX-12. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

Local Emergency 
Planning 

Committee 
Quarterly Staff Time  Low 

Hazardous Materials 
Release 

#5 
Local Planning and 

Regulations 
LX-13. Ensure the City's Emergency Operations Plan (EOP) is up to date as it relates to 
Hazardous Materials Release. 

Fire & Rescue / 
Emergency 

Management 
Annually 

Staff Time; Local 
Funds 

High 

Utility or 
Infrastructure Failure 

#4 
Structure or 

Infrastructure Project 
LX-14. Continue to implement the multi-phased plans to replace water, sewer, and 
stormwater infrastructure in the Jackson Avenue neighborhood. 

Public Works Medium Term 
Staff Time; Local 

Funds; DCR CFPF 
High 

Active Assailant #5 
Local Planning and 

Regulations 
LX-15. Support opportunities as they arise for the local Rescue Task Force to conduct 
training and purchase equipment and emergency kits. 

Fire & Rescue / 
Emergency 

Management 
Annually 

Staff Time; DOF 
grant programs 

Low 
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ROCKBRIDGE COUNTY 

 

ROCKBRIDGE COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#5 
Education and 

Awareness 
RB-1. Encourage and maintain active participation in the Rockbridge Area Local 
Emergency Planning Committee (LEPC). 

Dept. Fire-Rescue 
& Emergency 
Management 

Long Term Staff Time Medium 

#5 
Structure or 

Infrastructure Project 
RB-2. Ensure all emergency shelters are equipped with adequate backup generators and 
maintain operational readiness for extended power outages during disasters. 

Dept. Fire-Rescue 
& Emergency 
Management 

Medium Term 

Virginia Emergency 
Shelter Upgrade 

Assistance Grant; 
DOE Power CORE 

High 

#5 
Local Planning and 

Regulations 
RB-3. Maintain and implement the regional Emergency Operations Plan (EOP), covering 
Rockbridge County, the City of Buena Vista, and the City of Lexington. 

Dept. Fire-Rescue 
& Emergency 
Management 

Long Term 
Staff Time; Local 

Funds 
High 

Flooding 

#3 
Local Planning and 

Regulations 

RB-4. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Dept. Community 
Dev.; Dept. E & S 

Control 
Annually Staff Time High 

#3 
Natural Systems 

Protection 

RB-5. Consider flood mitigation actions in the County focused on natural systems 
protection, such as wetland preservation, riparian buffer enhancement, and green 
infrastructure development. 

Dept. Community 
Dev.; Dept. E & S 

Control 
Annually Staff Time Medium 

#5 
Local Planning and 

Regulations 

RB-6. Assess feasibility of expanding water monitoring systems including precipitation 
gauges and stream level monitoring equipment to enhance flood forecasting and warning 
capabilities. 

Dept. Fire-Rescue 
& Emergency 
Management 

Long Term 
Staff Time; HMGP, 

DCR CFPF 
Medium 

#3 
Local Planning and 

Regulations 
RB-7. Seek funding opportunities to improve and/or refine the County’s FIRM data, 
specifically areas designated as Flood Zone A (without BFE). 

Dept. Community 
Development 

Medium Term Staff Time Medium 

#3 
Local Planning and 

Regulations 

RB-8. Coordinate with the CSPDC to develop and adopt a Regional Flood Resilience Plan 
that identifies community flooding and stormwater needs and prioritizes projects that 
can be funded through DCR CFPF implementation funding. 

Dept. Community 
Dev.; Dept. E & S 

Control 
Medium Term 

DCR CFPF Round 5 
Grant (2025) 

Medium 

Dam Failure #4 
Local Planning and 

Regulations 
RB-9. Maintain Emergency Action Plans (EAPs) for County-owned dams and continue 
open communication with private dam operators in the County. 

Dept. Fire-Rescue 
& Emergency 
Management 

Long Term 
Staff Time; Local 

Funds 
High 

Wildfire #2 
Education and 

Awareness 

RB-10. Promote the National Firewise Communities Program by educating qualifying 
neighborhoods about certification requirements and benefits and assist communities in 
achieving Firewise status. 

Dept. Fire-Rescue 
& Emergency 
Management 

Medium Term Staff Time Medium 
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ROCKBRIDGE COUNTY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Wildfire 

#3 

Local Planning and 
Regulations / 

Education and 
Awareness 

RB-11. Encourage the lessening of potential wildfires in the community by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Dept. Fire-Rescue 
& Emergency 
Management 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

High 

#4 
Local Planning and 

Regulations 
RB-12. Evaluate installation of additional dry hydrants through the Virginia Department of 
Forestry's Dry Hydrant Program to improve fire suppression capabilities in rural areas. 

Dept. Fire-Rescue 
& Emergency 
Management 

Medium Term VDOF; Staff Time Medium 

Drought #6 
Local Planning and 

Regulations 
RB-13. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

Dept. Community 
Dev.; Dept. E & S 

Control 
Medium Term 

DEQ WSP Grant 
(FY26) 

Low 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

RB-14. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Dept. Fire-Rescue 
& Emergency 
Management 

Medium Term DSS; Staff Time Medium 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
RB-15. Continue to coordinate with VDOT on implementing the road weatherization 
program.  

Dept. Community 
Development 

Long Term VDOT; Staff Time High 

Infectious Disease 
Outbreaks 

#5 
Education and 

Awareness 
RB-16. Continue to partner with the Central Shenandoah Health District of the Virginia 
Department of Health (VDH) to monitor disease outbreaks and keep residents informed. 

Local Emergency 
Planning 

Committee 
Quarterly Staff Time High 

Utility or 
Infrastructure Failure 

#4 
Structure or 

Infrastructure Project 

RB-17. Support broadband infrastructure expansion in high-risk areas with limited 
cellular service, particularly within the Moores Creek Dam inundation zone, to improve 
emergency communication capabilities. 

County 
Administration; 

Dept. Community 
Development 

Long Term 
DCHD VATI Grant 

(2024) 
Low 

Sinkholes #3 
Local Planning and 

Regulations 
RB-18. Monitor any emergent sinkholes. Coordinate with relevant agencies and utility 
providers as needed. 

Dept. Fire-Rescue 
& Emergency 
Management 

Long Term Staff Time Medium 
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NATURAL BRIDGE STATE PARK (ROCKBRIDGE COUNTY) 

 

NATURAL BRIDGE STATE PARK LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Dam Failure #6 
Structure or 

Infrastructure Project 

RB-18. Implement a project to remove one dam along Cedar Creek located on the 
property of Natural Bridge State Park. This project has three objectives:  
1) decommission Natural Bridge Dam #5 so that it no longer poses a potential failure and 
flood risk downstream of the dams;  
2) eliminate potential hazard to aquatic species because of sedimentation; and  
3) re-establish the natural aquatic and riparian systems that existed prior to dam 
construction. 

Natural Bridge 
State Park (DCR) 

Medium Term 
NRCS REHAB; 
BRIC; HMGP;  

High 

 

 

 

  



Chapter 6 | Mitigation Goals and Actions 6-61 
 

TOWN OF GLASGOW 

 

TOWN OF GLASGOW LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#5 
Local Planning and 

Regulations 

GL-1. Ensure emergency shelters identified in the local Emergency Operations Plan 
(EOP) are fully operational and well-equipped with adequate supplies, backup power 
generators, and necessary infrastructure to support community members during multi-
hazard events. 

Town Manager's 
Office 

Short Term 

Virginia Emergency 
Shelter Upgrade 

Assistance Grant; 
DOE Power CORE 

High 

#5 
Structure or 

Infrastructure Project 
GL-2. Upgrade the publicly owned structure at 908 Anderson Street to be used as an 
Emergency Shelter. Ensure the shelter is listed in the local EOP. 

Town Manager's 
Office 

Medium Term 

Virginia Emergency 
Shelter Upgrade 

Assistance Grant; 
Staff Time 

High 

#5 
Structure or 

Infrastructure Project 
GL-3. Support the upgrades of Glasgow Baptist Church and Natural Bridge Christian 
Fellowship Church as Emergency Shelters. Ensure they are listed in the local EOP. 

Town Manager's 
Office 

Long Term 

Virginia Emergency 
Shelter Upgrade 

Assistance Grant; 
Staff Time 

High 

Flooding 

#3 
Local Planning and 

Regulations 

GL-4. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in activities included in the basic components of the NFIP: 1) Floodplain 
identification and mapping risk, 2) Responsible floodplain management, 3) Flood 
insurance. 

Town Manager's 
Office 

Annually Staff Time High 

#3 
Natural Systems 

Protection 
GL-5. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Town Manager's 
Office 

Annually Staff Time Medium 

#3 
Local Planning and 

Regulations 

GL-6. Coordinate with the CSPDC to develop a Flood Resilience Plan that identifies 
community flooding and stormwater needs and develops a list of prioritized projects that 
can be funded through DCR CFPF implementation funding.  

Town Manager's 
Office 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
Medium 

#2 
Structure or 

Infrastructure Project 

GL-7. Seek funding to complete the Glasgow Residential Flood Mitigation Project that 
calls for the acquisition, relocation, and elevation of approximately 10 residential 
properties that have been severely damaged in past flood events. 

Town Manager's 
Office 

Long Term 
FMA; HMGP; DCR 

CFPF 
Medium 

#4 
Structure or 

Infrastructure Project 

GL-8. Seek funding to complete the Glasgow Interior Stream Drainage Project to prevent 
or reduce flooding along Sallings Mountain and Miller Mountain. The project calls for the 
construction of a debris basin, flood diversion wall, improved channelization, and 
replacement of several culverts throughout Town.  

Town Manager's 
Office 

Long Term 
DCR CFPF: CSPDC 

WIP  
Medium 

#4 
Local Planning and 

Regulations 

GL-9. Complete a detailed hydrologic, floodplain, and stormwater management study to 
identify new and existing vulnerable areas and provide engineering recommendations for 
stormwater system improvements and flood risk reduction measures. 

Town Manager's 
Office 

Medium Term 
DCR CFPF; Staff 

Time 
High 
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TOWN OF GLASGOW LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

#3 
Natural Systems 

Protection 

GL-10. Implement a green infrastructure project to redirect an existing creek that 
threatens residential properties near 2nd Street and Pocahontas Street into a 
constructed bioretention basin located in the forested area northeast of the affected 
properties, providing both flood protection and water quality benefits. 

Town Manager's 
Office 

Long Term 
DCR CFPF: CSPDC 

WIP 
Medium 

Flooding 

#2 
Local Planning and 

Regulations 

GL-11. Develop and implement a stream bank stabilization project to address ongoing 
erosion that threatens residential property along Blue Ridge Road, utilizing appropriate 
engineering and natural stabilization techniques. 

Town Manager's 
Office 

Long Term 
DCR CFPF; CSPDC 

WIP 
Medium 

#3 
Local Planning and 

Regulations 

GL-12. Evaluate the feasibility and effectiveness of installing pocket rain gardens on 
suitable public properties to enhance distributed stormwater management and reduce 
localized flooding risks. 

Town Manager's 
Office 

Medium Term Staff Time High 

Wildfire/  
High Winds 

#3 
Education and 

Awareness 

GL-13. Encourage the lessening of potential wildfires, or wind-driven fires, by: 
1) Education and outreach to residents, especially those living in woodland areas and the 
Wildland-Urban Interface (WUI). 
2) Reduction of hazardous fuels throughout the community. 
3) Reduction of structural ignitability to limit injury, loss of life, and property damage. 
4) Having trained first responders with proper tools and equipment that will serve as a 
frontline defense against wildfire. 

Town Manager's 
Office 

Annually 

USDA CWDG; 
Firewise Virginia 

Community Hazard 
Mitigation Grant; 

Community 
Wildfire Defense 

Grant 

Medium 

Drought #6 
Local Planning and 

Regulations 
GL-14. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

Town Manager's 
Office 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
GL-15. Coordinate with Rockbridge County and VDOT to winterize roadways and remove 
snow and ice as needed 

Town Manager's 
Office 

Long Term VDOT; Staff Time Low 

Hazardous Materials 
Release 

#5 
Local Planning and 

Regulations 

GL-16. Coordinate with Rockbridge County to update, maintain, and implement the 
County Emergency Operations Plan and Hazardous Materials Emergency Response Plan 
as needed.  

Town Manager's 
Office 

Long Term Staff Time Medium 

Extreme 
Temperatures 

#2 
Education and 

Awareness 

GL-17. Direct low-income households to DSS's Energy Assistance Program (EAP), which 
includes Fuel Assistance, Crisis Assistance, Cooling Assistance and Weatherization 
Assistance. 

Town Manager's 
Office 

Annually DSS; Staff Time Low 

Utility or 
Infrastructure Failure 

#4 
Structure or 

Infrastructure Project 

GL-18. Implement a comprehensive water system protection project to safeguard the 
Town's municipal water supply through: 1) wellhead protection measures including 
proper abandonment of unused wells, installation of security fencing, and other security 
measures; 2) routine inspections of utility lines; 3) development of educational programs 
for property owners, businesses, industry, and railroad operators regarding wellhead 
protection; and 4) construction of an additional municipal well to improve system 
redundancy and reliability. 

Town Manager's 
Office 

Long Term 

VDH Source Water 
Protection Grant; 

USDA Water & 
Waste Disposal 
Program; Local 

Funds; Staff Time 

Medium 
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TOWN OF GLASGOW LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

GL-19. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Town Manager’s 
Office, CSPDC 

Long Term Staff Time Medium 

Infectious Disease 
Outbreak 

#5 
Education and 

Awareness 
GL-20. Partner with the Central Shenandoah Health District of the Virginia Department of 
Health (VDH) to monitor disease outbreaks and keep residents informed. 

Town Manager’s 
Office 

Quarterly Staff Time Medium 
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TOWN OF GOSHEN 

 

TOWN OF GOSHEN LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#5 
Structure or 

Infrastructure Project 
GO-1. Install signage identifying the Goshen Volunteer Fire Department as an Emergency 
Shelter to ensure residents know where to go in case of an emergency.  

Admin/Town 
Council; Fire Dept. 

Short Term Local Funds Medium 

#5 
Structure or 

Infrastructure Project 
GO-2. Install an audible emergency warning system to ensure all residents receive 
emergency notifications during critical incidents. 

Admin/Town 
Council 

Short Term 
Local Funds; Staff 

Time; HMGP 
High 

Flooding 

#3 
Local Planning and 

Regulations 

GO-3. Maintain compliance with the National Flood Insurance Program (NFIP) by 
engaging in various activities included in the three basic components of the NFIP: 1) 
Floodplain identification and mapping risk, 2) Responsible floodplain management, 3) 
Flood insurance. 

Admin/Town 
Council 

Annually Staff Time Low 

#3 
Natural Systems 

Protection 
GO-4. Consider flood mitigation actions in the Town focused on natural systems 
protection. 

Admin/Town 
Council 

Medium Term Staff Time Medium 

#3 
Local Planning and 

Regulations 
GO-5. Maintain and update the Town’s floodplain ordinance as needed. 

Admin/Town 
Council 

Long Term Staff Time Medium 

#3 
Local Planning and 

Regulations 

GO-6. Coordinate with the CSPDC to develop a Flood Resilience Plan that identifies 
community flooding and stormwater needs and develops a list of prioritized projects that 
can be funded through DCR CFPF implementation funding.  

Admin/Town 
Council; CSPDC 

Short Term 
DCR CFPF Round 5 

Grant (2025) 
Low 

Wildfire #4 
Structure or 

Infrastructure Project 

GO-7. Expand the capacity of the Town's water distribution system by upgrading aging 
water lines and improving water pressure to ensure adequate flow rates and supply 
duration for effective fire suppression. 

Admin/Town 
Council; Public 

Works 
Medium Term 

CDBG; ARC; USDA 
Water & Wastewater 

Program 
High 

Drought 

#4 
Structure or 

Infrastructure Project 

GO-8. Continue to upgrade the Town’s water system to ensure reliable access to safe 
potable water that meets current demands, supports future development, and maintains 
adequate supply during emergency conditions and peak usage periods. 

Admin/Town 
Council; Public 

Works 
Medium Term 

CDBG; ARC; USDA 
Water & Wastewater 

Program 
High 

#6 
Local Planning and 

Regulations 
GO-9. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

Admin/Town 
Council; CSPDC 

Medium Term 
DEQ WSP Grant 

(FY26) 
Low 

Severe Winter 
Weather 

#4 
Local Planning and 

Regulations 
GO-10. Coordinate with Rockbridge County and VDOT to winterize roadways and remove 
snow and ice as needed. 

Admin/Town 
Council 

Annually VDOT; Staff Time Low 

Infectious Disease 
Outbreak 

#5 
Structure or 

Infrastructure Project 
GO-11. Utilize a CDBG Community Implementation Grant to expand health care service 
in the Town by opening a health clinic in Goshen's Community Service Facility. 

Admin/Town 
Council 

Short Term 

DHCD CDBG 
Community 

Improvement Grant 
(2025) 

High 
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TOWN OF GOSHEN LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Hazardous Materials 
Release 

#5 
Local Planning and 

Regulations 
GO-12. Coordinate with Rockbridge County to update, maintain, and implement the 
County Emergency Operations Plan and Hazardous Materials Plan as needed.  

Admin/Town 
Council 

Every 5 years Staff Time Low 

Utility or 
Infrastructure Failure 

#5 
Structure or 

Infrastructure Project 
GO-13. Install an emergency back-up generator at the Goshen Volunteer Fire 
Department. 

Admin/Town 
Council; Fire Dept. 

Short Term DOE Power CORE High 

#4 
Structure or 

Infrastructure Project 
GO-14. Install a backup power source at the Town's pump stations to ensure power 
interruptions do not cause interruptions in water service.  

Admin/Town 
Council; Public 

Works 
Short Term DOE Power CORE High 

Multi-Hazard (i.e. 
Infectious Disease, 

Sinkhole, Wind) 
#6 

Local Planning and 
Regulations 

GO-15. Assist the CSPDC with addressing data gaps in the Town’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to infectious 
diseases, sinkholes, and high wind events. 

Admin/Town 
Council, CSPDC 

Long Term Staff Time Medium 
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MAURY SERVICE AUTHORITY 

 

MAURY SERVICE AUTHORITY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Multi-Hazard 

#4 
Local Planning and 

Regulations 

MSA-1. Develop a Continuity of Operations Plan for use during these hazard events and 
ensure alignment of MSA's Emergency Response Plan (ERP) with appropriate incident 
specific response protocols. 

MSA Medium Term 
Staff Time; Local 

Funds 
High 

#4 
Local Planning and 

Regulations 
MSA-2. Evaluate alternative water supply options in the event of hazardous situations, 
such as watershed contamination. 

MSA Annually Staff Time High 

#5 
Education and 

Awareness 
MSA-3. Continue to be an active member in the Virginia WARN network. MSA Annually Staff Time High 

#4 
Local Planning and 

Regulations 

MSA-4. Study and model opportunities to improve regional water system reliability, 
redundancy, and resilience between MSA, Rockbridge County, and the City of Lexington. 
Implement findings of those studies as feasible. 

MSA Medium Term 

VDH Planning and 
Design Fund; USDA 

Predevelopment  
Grant; Staff Time  

Medium 

Flooding/Tropical 
Storms 

#4 
Structure or 

Infrastructure Project 
MSA-5. Relocate the existing raw water pump station structure out of the 100-year 
floodplain. 

MSA Long Term BRIC; HMPG High 

Utility or 
Infrastructure Failure 

/  
Wind-driven  

Power Outages  
/  

Severe Winter 
Weather-driven 
Power Outages  

#4 
Structure or 

Infrastructure Project 
MSA-6. Install an Automatic Transfer Switch to the Enfield Pumping Station. MSA Medium Term Local Funds High 

#4 
Structure or 

Infrastructure Project 

MSA-7. Install a new emergency backup generator at the MSA raw water pumping station. 
Upgrade to a 3-phase power service. Integrate new features with the existing supervisory 
control and data acquisition system. 

MSA Medium Term DOE Power CORE High 

#4 
Structure or 

Infrastructure Project 

MSA-8. Upgrade existing emergency backup generator at the MSA water treatment 
facility to include Automatic Transfer Switch, meet power requirements for 100% 
operations, and integrate new features with the existing supervisory control and data 
acquisition. 

MSA Medium Term DOE Power CORE High 

#4 
Structure or 

Infrastructure Project 

MSA-9. Upgrade existing transfer switch at the MSA Enfield Pumping Station to an 
Automatic Transfer Switch and integrate new features with the existing supervisory 
control and data acquisition. 

MSA Medium Term 
HMPG; Local 

Funds 
High 

#4 
Structure or 

Infrastructure Project 

MSA-10. Install a new above-ground raw water storage tank to serve as a buffer tank that 
can provide treatable drinking water to the community during extended power outages or 
hazardous events. 

MSA Medium Term 

EPA Drinking Water 
System 

Infrastructure 
Resilience and 
Sustainability 

Program 

High 



Chapter 6 | Mitigation Goals and Actions 6-67 
 

MAURY SERVICE AUTHORITY LOCAL MITIGATION ACTIONS 

Threat/Hazard 
Regional  

Goal  
Type Action 

Responsible 
 Party 

Timeframe 
Potential  
Funding 

Priority 

Drought #6 
Local Planning and 

Regulations 
MSA-11. Assist the CSPDC with the update and adoption of the Upper James River Water 
Supply Plan as mandated by DEQ. 

MSA Medium Term 
DEQ WSP Grant 

(FY26) 
High 

Dam Failure / 
Sinkhole 

#6 
Local Planning and 

Regulations 

MSA-12. Conduct Alternative Water Source Study for the MSA alternative/emergencies 
water source(s) development strategies, including the Moore’s Creek Reservoir Dam 
(facing seepage caused by sinkhole). Encourage the City of Lexington and Rockbridge 
County to conduct suggested dam rehabilitation items and properly maintain the dam or 
decommission the dam. 

MSA Short Term Staff Time Medium 

Wildfire /  
High Winds 

#5 

Local Planning and 
Regulations / 

Education and 
Awareness 

MSA-13. Encourage the lessening of potential wildfires, or wind-driven fires, by: 
1) Maintaining existing MSA properties and easement areas with routine removal of 
hazardous vegetation, combustible materials, downed trees and limbs, etc. 
2) Providing adequate training to staff for preventative maintenance as well as response 
mechanisms provided in the MSA's ERP with incident specific response protocols. 

MSA Annually 
Staff Time; DOF 
CWDG Program 

Medium 

Multi-Hazard  
(i.e. extreme temps, 
infectious disease, 

wind, wildfire, winter 
storm, sinkhole) 

#6 
Local Planning and 

Regulations 

MSA-14. Assist the CSPDC with addressing data gaps in MSA’s critical asset inventory 
and hazard-specific vulnerability assessments to support the implementation of 
Regional Action 6.3. This specifically includes data and analysis related to extreme 
temperatures, infectious diseases, high wind events, wildfires, severe winter weather, 
and sinkholes. 

MSA, CSPDC Long Term Staff Time Medium 
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PLAN IMPLEMENTATION 
This chapter outlines how the plan will be adopted, implemented, evaluated, and updated over time by the 
Central Shenandoah Planning District Commission (CSPDC), participating localities, and special districts. It 
also describes how the public will continue to be involved in the hazard mitigation planning process. 
 
ADOPTION 

Following FEMA review and approval, all 25 participating localities and special districts will adopt the 2026 
Central Shenandoah Hazard Mitigation Plan through official resolutions. The adoption resolutions can be 
found in Appendix A – Adoption Resolutions.  
 
LOCAL IMPLEMENTATION 

Upon adoption, the first step in implementing the plan will be to integrate mitigation strategies and projects 
into the local and regional plans, policies, and procedures. Integrating the plan into daily operations 
maintains mitigation efforts at the forefront of governmental operations with the goal of reducing risk and 
devastation from identified threats and hazards. 

The CSPDC encourages participating localities to integrate the Hazard Mitigation Plan's goals and actions 
into other relevant local planning documents, including: 

• Comprehensive plans;  

• Zoning ordinances, subdivision regulations, and building codes;  

• Capital improvement program budgeting;  

• Emergency operations or management plans; and  

• Disaster recovery plans. 

Successful plan implementation and integration depend on the capacity of each jurisdiction. Higher-
capacity jurisdictions, typically counties and cities with more staff, technical expertise, and financial 
resources, will fully embed mitigation into their departmental planning and policies. Their role includes 
supporting smaller, lower-capacity communities through shared data, resources, and staff expertise. 
 
REGIONAL IMPLEMENTATION 

In addition to assisting the 25 localities and special districts adopt and integrate the updated plan into their 
plans, policies, and procedures, the CSPDC will endeavor to:  

• Implement the regional mitigation strategies identified in Chapter 6;  

• Provide technical assistance to localities implementing local strategies upon request; 

• Coordinate multi-jurisdictional projects that involve multiple localities; 

• Monitor funding opportunities and inform localities about available grants to finance mitigation 
projects; and 

• Facilitate the monitoring, maintenance, review, and update of the plan. 



 
Chapter 7 | Plan Implementation and Maintenance 7-3 
 

MONITORING & MAINTENANCE 
The CSHMP Steering Committee will be responsible for monitoring, evaluating, and updating the Plan. This 
group includes representatives from local government and other relevant organizations throughout the 
region and is staffed by the CSPDC. If the Steering Committee dissolves, each local jurisdiction will be 
responsible for maintaining and updating the plan. 

EVALUATON & ANNUAL REVIEW 

The CSPDC will coordinate an annual review to evaluate the plan’s effectiveness with each participating 
locality and special district. This review will involve the following evaluation:  

• Assessing the implementation status of mitigation actions (e.g., complete, in progress, not started, 
or cancelled) and describing any progress. 

• Identifying any obstacles or challenges to implementing the action. 

• Outlining any additional steps for completing the project. 

Prior to each five-year comprehensive update, CSPDC staff will synthesize the annual findings, summarize 
progress on actions and projects, identify needed plan updates or revisions, and make recommendations 
for improving future mitigation efforts. 

PLAN UPDATES 

A comprehensive plan update will be conducted every five years and submitted to each local government, 
VDEM, and FEMA as required. Between five-year updates, the plan may be revised if: 

• New local, state, or federal regulations impact the plan 

• A Presidentially-declared disaster affects the region 

• A significant change occurs in a community's vulnerability to natural hazards 

• The Steering Committee identifies a critical need for revision 

All significant changes to the plan will include opportunities for public input. 

PUBLIC PARTICIPATION 

Public participation was an integral part of the development of this Plan and will continue through the course 
of its existence. Activities to involve the public in the implementation, maintenance, evaluation and revision 
of the Plan may include: 

• Plan Accessibility: The adopted plan will be available on the CSPDC and participating localities' 
websites, public libraries, and local government offices. 

• Public Notification and Outreach: Announcements regarding updates to the CSHMP will be made 
through local newspapers, news channels, and CSPDC newsletters. The CSPDC will facilitate public 
input opportunities such as surveys, open houses, or workshops in key areas of the region. 

• Feedback Mechanisms: The CSPDC will provide contact information on its website for citizens to 
submit comments, questions, or suggestions about the plan at any time. 




