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INTRODUCTION

INTRODUCTION
Mitigation is a sustainable action taken to prevent 
or help ease the severity of devastation due to a 
catastrophic event. Hazard mitigation plans (HMPs) 
aim to help communities better prepare for impending 
natural disasters. An effective plan lessens or 
prevents the impacts of disasters by readying the 
community with preemptive or reactive procedures 
should such an event threaten or occur.

State, tribal, and local leaders use mitigation planning 
to develop a long-term comprehensive strategy for 
community disaster readiness. Hazard mitigation 
plans serve as a reference for local officials who 
make decisions related to revising regulations 
and ordinances, granting permits, funding capital 
improvements, or pursuing other community 
initiatives. Additionally, these local plans will serve as 
the basis for states to prioritize future grant funding 
as it becomes available. Regions formulate these 
plans through a systematic process centered on the 
participation of citizens, businesses, public officials, 
and other community stakeholders. 

Hazard mitigation planning consists of organizing 
community resources, identifying and assessing 
hazard risks, and determining how to minimize or 
manage those risks. While these documents deal 
primarily with natural hazards, the process also 
identifies human-caused hazards as an area for future 
mitigation planning efforts. A central theme of hazard 
mitigation is that pre-disaster planning will significantly 
reduce the demand for post-disaster assistance by 
lessening the need for emergency response, repair, 
recovery, and reconstruction.

The planning process’s main objective is to identify 
strategies to reduce hazards. This plan identifies 
responsibilities for each mitigation action, priorities, 

and other mechanisms to encourage implementation. 
Plan maintenance procedures (located in 
Chapter 7) establish procedures for monitoring 
progress, including the regular 5-year evaluation 
and enhancement of the plan. The maintenance 
procedures ensure the document remains a flexible 
tool to assist localities in the Northern Shenandoah 
Valley (NSV) region. When utilized, this Regional 
Hazard Mitigation Plan provides an array of benefits, 
which include:

• Saving lives and property;

• Saving money;

• Enhancing response time for recovery following 

disasters;

• Reducing future vulnerability through effective 

planning;

• Improving eligibility and facilitating the receipt of 

pre-disaster and post-disaster grant funding to 

localities; and 

• Demonstrating a firm commitment to community 

health and safety by reducing and mitigating 

adverse effects associated with natural disasters.
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DMA2K Planning Requirements
This 2023 update to the Regional Hazard Mitigation 
Plan satisfies mitigation planning requirements of 
the Disaster Mitigation Act of 2000 (DMA2K) at 44 
CFR §201.4 and Public Law 106-390, signed into law 
October 10, 2000, which amends the 1988 Robert T. 
Stafford Disaster Relief and Emergency Assistance 
Act (Stafford Act). The plan update is for the NSV 
region, including the City of Winchester, the five 
Counties of Clarke, Frederick, Page, Shenandoah, 
Warren, and the fourteen Towns therein. Under the 
Act DMA2K, every jurisdiction recognized by the State 
Code that adopts a local or regional hazard mitigation 
plan every five years remains eligible for the funding 
opportunities from hazards offered through the U.S. 
Federal Emergency Management Agency (FEMA) as 
part of the Department of Homeland Security (DHS). 
Therefore, by adopting this plan update, the localities 
included in this plan update will remain eligible for the 
Hazard Mitigation Grant Program (HMGP) funds and 
the Hazard Mitigation Assistance (HMA) programs, 
which include: 

• Pre-Disaster Mitigation (PDM), 

• Flood Mitigation Assistance (FMA), 

• Repetitive Flood Claims (RFC), and 

• Severe Repetitive Loss (SRL) grant programs.

The Virginia Department of Emergency Management 
(VDEM)’s Emergency Operations Plan requires each 
of Virginia’s cities, counties, and towns to:

“...develop or take an active role in the development 
of a hazard mitigation plan for their respective areas. 
The PDCs are not required to develop a separate 
hazard mitigation plan for their regions, as they do 
not have the enforcement authority of the cities, 
counties, and incorporated towns. However, as 

described in Section 6.3.5(d), it was the intent of the 
Commonwealth of Virginia to combine as many of 
the mitigation plans as possible into regional, multi-
jurisdictional plans using the PDCs as the planning 
agency for these efforts.”

The Northern Shenandoah Valley Regional 
Commission (NSVRC) carried out the plan update 
under funds secured from the VDEM Pre-Disaster 
Mitigation Grant Program (PDM), which is further 
outlined in Chapter 2. Regional hazard mitigation 
plans are more cost-effective than local plans 
because mitigation staffing at the state level can 
be limited. To remain coordinated with neighboring 
localities and their mitigation planning techniques, 
VDEM suggests they “remain regionalized to the 
extent possible”. FEMA provided a regulation checklist 
in the “Local Mitigation Plan Review Tool” outlining the 
federal requirements for this effort.

Hazard Mitigation Funding 
Programs
Local adoption of this plan update and FEMA approval 
are required for localities to remain eligible for 
FEMA funding through Hazard Mitigation Assistance 
programs. The HMA programs provide funding 
opportunities to reduce the risk to individuals and 
property from natural hazards. Local governments 
should apply for these HMA programs during pre- 
and post-disaster periods. This plan provides a 
prioritization of strategies for localities to consider for 
future grants, which should lessen adverse impacts 
from natural (and human-induced) disasters. The 
HMA programs aim to reduce or eliminate potential 
losses through hazard mitigation planning and project 
grant funding. Each HMA program, authorized by 
separate legislative actions, has a different scope, but 
all have a common goal of reducing the risk of lost life 
and property due to natural hazards.
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If FEMA grants an awarded (often administered through VDEM), then the jurisdiction or NSVRC (on behalf of 
a jurisdiction) is a “sub-grantee” and is responsible for managing the sub-grant and complying with program 
requirements and other applicable Federal, State, and local regulations. Potentially available funding sources 
include:

• Hazard Mitigation Grant Program (HMGP): Localities with an adopted hazard mitigation plan 
(approved by FEMA) are eligible to qualify for these post-disaster mitigation funds.

• Pre-Disaster Mitigation Grant Program (PDM): Localities with an adopted hazard mitigation plan 
(approved by FEMA) are eligible to qualify for these pre-disaster mitigation funds.

• Flood Mitigation Assistance Program (FMA): Localities with an adopted, FEMA-approved mitigation 
plan are eligible to qualify for funds to implement projects, including the acquisition or elevation of 
flood-prone structures. The plan must be prepared following the process outlined in the National Flood 
Insurance Program’s (NFIP) Community Rating System (CRS).

• Community Development Block Grants (CDBG): The U.S. Department of Housing and Urban 
Development’s (HUD) CDBG program works to ensure decent, affordable housing, provide services to 
the most vulnerable in our communities, and create jobs by expanding and retaining businesses.

• Capital Improvement Plans (CIP): Local governments develop capital budgets to determine 
schedules, funding sources, and needs for physical improvements, such as new buildings, 
infrastructure, structural projects, new rolling stock, and other capital investments. The CIP may also 
involve general obligations, revenue bonds, tax increment financing, federal and state grants, local 
improvement districts, and private grants.

• Overall Funding Descriptions: FEMA lists funding opportunities and resources in the HMA Unified 
Guidance document found on FEMA’s website at www.fema.gov.

Table 1.1 - Potential Future Funding of Strategies in this Plan

Hazard Mitigation Grant Program (HMGP)

Pre-Disaster Mitigation Grant Program (PDM)

Flood Mitigation Assistance Program (FMA)

Repetitive Flood Claims Program (RFC)

Severe Repetitive Loss Program (SRL)



CHAPTER 2: 
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PLANNING PROCESS
This chapter describes the composition and role of the Northern Shenandoah Valley Regional Commission 
(NSVRC), the Hazard Mitigation Plan Steering Committee and Larger Planning Group, and the NSVRC 
Commission Board. It also briefly overviews planning process outcomes, public participation efforts, and plan 
adoption.

Northern Shenandoah Valley Regional Commission
The NSV region encompasses the five counties in Virginia’s northwest corner (Clarke, Frederick, Page, 
Shenandoah, Warren, and all jurisdictions within) and the City of Winchester. The NSVRC exists to unite these 
local governments to pursue common goals, work together on regional issues, and find efficiencies through 
collaboration. It is one of 21 planning district commissions established by the Commonwealth of Virginia. 
Each commission serves a planning district - a political subdivision of the Commonwealth chartered under the 
Regional Cooperation Act. The Regional Commission consists of elected officials and citizens appointed by 
member local governments.

This Hazard Mitigation Plan addresses all areas within the NSVRC’s footprint, including the Northern Virginia 
counties of Clarke, Frederick, Page, Shenandoah, and Warren, the City of Winchester, and the incorporated 
towns of Berryville, Boyce, Edinburg, Front Royal, Luray, Middletown, Mount Jackson, New Market, 
Shenandoah, Stanley, Stephens City, Strasburg, Toms Brook, and Woodstock. All jurisdictions within the NSV 
region participated in this plan update and pursued adoption eligibility. 

Figure 2.1 - Northern Shenandoah Valley Regional Commission
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Process Outcomes
The 2023 Hazard Mitigation Plan process identified 
various hazards using a detailed process involving 
work with a Steering Committee and results from 
an online survey. The hazard evaluations’ outcomes 
included a prioritized list of natural disasters, with 
flooding as the number one concern. The hazards in 
this plan rank the same as those in the 2018 plan, 
though some priorities may have shifted. The 2023 
update also includes two new hazards: pandemics 
and algal blooms. The NSVRC updated all hazard 
maps featured in this plan with the best and most 
recent data available.

Steering Committee and Larger 
Planning Group
The Steering Committee for this update consisted 
of local emergency managers who worked closely 
with the NSVRC throughout the planning process. 
This Committee featured a representative from each 
NSVRC county and the City of Winchester. For 
county representatives, emergency managers also 
acted as delegates for incorporated towns located 
within their localities. Committee members provided 
a voice for their local citizens and stakeholders while 
relaying any pertinent information throughout the plan 
update process. NSVRC staff and their consultants 
encouraged the Committee to recruit participation 
from individuals in their localities and organizations 
continually.

The Regional Commission distributed a Memorandum 
of Agreement (MOA) to Steering Committee 
members or officials from their localities to establish 
a commitment to a collaborative update process. 
The MOA authorized the participating members 
to represent their localities throughout the 2023 
update. Signing the MOA indicated that each listed 
representative would engage in the following:

• Developing the Work Program and Schedule 

with the Planning Team, which includes 

representatives from each NSRVC county, 

the City of Winchester, emergency managers 

from throughout the region, NSVRC staff, and 

consultants from EPR, P.C.;

• Organizing and attending regular meetings of the 

Planning Team;

• Assisting the Planning Team with developing and 

conducting an outreach strategy to involve other 

Team members, stakeholders, and the public, as 

appropriate, to represent their jurisdictions;

• Identifying community resources, such as media 

outlets and distribution lists, available to support 

the planning effort;

• Providing data and feedback (as needed) to 

develop the risk assessment and mitigation 

strategy, including a specific mitigation action plan 

for their jurisdiction;

• Submitting the draft plan to their jurisdiction for 

review;

• Working with the Planning Team to incorporate all 

their local comments into the draft plan;

• Submitting the draft plan to their respective 

governing body for consideration and adoption; 

and

• After adoption, coordinating a process to monitor, 

evaluate, and work toward plan implementation.

Refer to Appendix A for the MOAs, which designated 
the following jurisdictional representatives who made 
up the 2023 Hazard Mitigation Steering Committee 
(see Table 2.1).
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The Steering Committee helped develop the project tasks timeline and calendar. This was an expedited effort 
due to funding schedules and the adoption due date. Typically, the mitigation process would span additional 
months. However, the more intensive schedule still involved a thorough analysis and an engagement process 
that surpassed the 2018 update. The Planning Team organized the schedule and tasks based on FEMA’s 
Local Mitigation Planning Handbook to ensure the Team met the standards expected for an efficient hazard 
mitigation plan.

Table 2.1 - NSVRC Hazard Mitigation Plan Update Steering Committee Members

Jurisdiction Name, Title

Clarke County Wayne Whetsell, Director of Fire and EMS

Frederick County Amie Fuller, Lieutenant

Page County Matt Cronin, Director of Emergency Services

Shenandoah County Shannon Walters, Deputy EM Coordinator

Warren County Brian Foley, Deputy Emergency Coordinator

City of Winchester Scott Kensinger, EM Coordinator; Ethan 
Longenecker, Deputy EM Coordinator

Table 2.2 - Hazard Mitigation Plan Update Tasks and Timeline

Task Mar Apr May Jun Jul Aug Sep

1. Organize Resources and 
Committee

2. Hazard Identification & 
Risk Analysis

3. Community Assessment

4. Conduct HAZUS

5. Revise Mitigation Goals 
and Strategies
6. Adoption & 

Implementation

PLANNING PROCESS
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NSVRC staff sent communications to a larger group of stakeholders to review and comment on the plan 
update. Invitations to participate in the process went out to officials from various local agencies and 
governmental departments. Staff contacted the following groups to participate:

• Chief Administrative Officers (Town Managers, County Administrators, City Managers)
• Regional emergency managers
• Regional public works employees
• The Northern Valley Emergency Planning Team (NVEPT)
• Shenandoah National Park
• Steering committee members from the 2018 Hazard Mitigation Plan
• Various other organizations in the NSV region

Participating localities received electronic communications about opportunities to participate in mitigation 
strategy updates and review the draft plan. Commission staff posted press releases and announcements about 
the process, how to get involved, and meetings.

The larger planning group consisted of local officials supporting the Steering Committee (see Table 2.3).

Table 2.3 - NSVRC Hazard Mitigation Plan Update Larger Planning Group

Jurisdiction/Organization Name Title

Warren County School System Chris Ballenger Superintendent

Warren County Mike Berry Director of Public Works

Clarke County School System Chuck Bishop Superintendent

Salvation Army John Blevins Captain

Frederick County Mike Bollhoefer County Administrator

Clarke County Chris Boies County Administrator

Town of Berryville Rick Boor Director of Public Works

VDOT Jeff Boyer Edinburg Residency

Town of Front Royal Robert Boyer Director of Public Works

PLANNING PROCESS
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Town of Luray Steve Burke Town Manager

Town of Boyce Jeremy Camp Zoning Administrator

Frederick County Mark Cheran Zoning Administrator

United Way of Northern Shen 
Valley Kaycee Childress CEO

Page County Tracy Clatterbuck Zoning Administrator

Town of Strasburg J. Waverly Coggsdale, III Town Manager

Laurel Ride Community College Bruce Coor Chief of Police

Town of Toms Brook Lisa Currie Mayor

Warren County Edwin "Ed" Daley County Administrator

Town of Berryville Keith Dalton Town Manager

Shenandoah County Beth Delullo Director of Social Services

Town of Woodstock James Didawick Superintendent of Public Works

Town of Berryville Christy Dunkle Director of Community 
Development

City of Winchester Patrick Elwell Public Safety Administration 
Manager

Town of New Market J.D. Fadley Director of Public Works

Shenandoah County Patrick Felling Director of Public Services

Christendom College Michel Foeckler Vice President for Operations

Shenandoah County Jenna French Director of Economic Development

City of Winchester Sarah Frey Public Information Officer

Shenandoah University Rick Frye Director of Campus Safety

Dominion Energy Steve Gallahan  

PLANNING PROCESS
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RSW Regional Jail Russ Gilkison Superintendent

Frederick County Tamara Green Social Services Director

Town of Woodstock Aaron M. Grisdale Town Manager

City of Winchester Justin Hall Public Works Division Manager

Shenandoah County Lemuel Hancock Director of Community 
Development

Town of Edinburg Daniel J. Harshman Mayor

Salvation Army Ann Hawk Captain

City of Winchester School 
System Jason Van Heukelum Superintendent

City of Winchester Dan Hoffman City Manager

Shenandoah County Andy Hounshell Director of Waste Management

Town of Boyce Zack Hudson Mayor

Frederick County School 
System George C. Hummer Superintendent of Schools

Town of Woodstock Jill Jefferson Urban Designer & Neighborhood 
Planner

Shenandoah River State Park Sam Jensen Chief Ranger

City of Winchester School 
System V. Doug Joyner Director of Human Resources

Town of Front Royal Lauren Kopishke Director of Planning

Frederick Co. Sanitation 
Authority Eric Lawrence Executive Director

Town of Mount Jackson Randy Lonas Public Works Supervisor

Town of Front Royal Kahle Magalis Chief of Police

Town of Stephens City Mike Majher Town Manager

Shentel Ed McKay Vice President and COO

PLANNING PROCESS
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Page County Amity Moler County Administrator

Town of Middletown Les Morefield Town Manager

Town of New Market Buster Nicholson Town Manager

Town of Strasburg Brian Otis Planning & Zoning Administrator

Frederick County Wyatt Pearson Planning Director

Frederick County Tamara Perez Director of Public Safety 
Communications

Town of Stanley Terry Pettit Town Manager

City of Winchester John Piper Deputy City Manager - Public 
Safety

Shenandoah Valley Electric 
Co-op Bill Rees Vice President of Operations

Samuels Public Library Michelle Ross Director

Winchester Regional Airport Nick Sabo Executive Director

Laurel Ride Community College Craig Santicola Dean of Professional Programs

Top of Virginia Regional 
Chamber Cynthia Schneider CEO

Shenandoah County School 
System Melody Sheppard Division Superintendent

Shenandoah County Mellanie Shipe Director of Emergency 
Communications

Town of Mount Jackson Neil Showalter Town Manager

Dominion Energy Ray Sommerfeld Director, Warren County Power 
Station

Clarke County Brandon Stidham Planning Director

Red Cross of Greater Shen 
Valley Kathy Trenum Disaster Program Specialist

Frederick County Karen Vacchio Public Information Officer

Shenandoah County Evan Vass County Administrator

PLANNING PROCESS
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Town of Front Royal Joseph E. Waltz Town Manager

Lord Fairfax Health District Olivia Watson District Emergency Coordinator

Warren County Matt Wendling Planning Director

Randolph-Macon Academy Dave Wesley President

Frederick County Joe Wilder Director of Public Works

City of Winchester Tim Youmans Planning Director

NSVRC Commission Board
Comprised of local elected officials and citizens appointed to the Commission by local governments, the 
NSVRC Commission Board is vital in promoting coordination and cooperation between its member localities. 
The Commission oversees regional efforts such as the Hazard Mitigation Plan and is responsible for final 
regional adoption. During the 2023 update, the Commission consisted of the following members:

Table 2.4 - Northern Shenandoah Valley Regional Commission Board

Jurisdiction Name

Clarke County Bev McKay

Clarke County Brandon Stidham

Frederick County Blaine Dunn

Frederick County Shawn Graber

Frederick County Eric Lawrence

Frederick County Jay Tibbs

Page County Morgan Phenix

Page County Keith Weakly

Shenandoah County Steve Baker

PLANNING PROCESS
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Shenandoah County Conrad Helsley

Shenandoah County Joe Lehnen

Shenandoah County Dennis Morris

Warren County Walt Mabe

Warren County Dolores Oats

Warren County John Vance

Winchester Richard Bell

Winchester Kim Herbstritt

Winchester Tim Youmans

Town of Berryville Mayor Harry Lee Arnold Jr.

Town of Front Royal R. Wayne Sealock

Town of Middletown Carolyn Aliff

Town of Strasburg Ashleigh Kimmons

Town of Stephens City Linden Fravel

Town of Woodstock Jacqueline Lambert

Public Participation and Citizen Input
The NSVRC invited the public to participate in this plan update, both individually and through the participation 
of local government staff and elected leaders. An online survey functioned as the primary device for collecting 
public input. The Hazard Mitigation Steering Committee’s culminating meeting in July was also open to the 
public, who could learn more about the draft plan document. NSRVC staff posted the draft plan online and 
welcomed public input via email. To ensure underserved communities and vulnerable populations were 
represented in the planning process, the United Way and Salvation Army assisted with public outreach efforts. 
Additionally, the NSVRC’s social media campaign for the plan update was specifically geared towards these 
communities.

PLANNING PROCESS
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Public Opinion Survey
An online public survey helped the Steering 
Committee understand hazard awareness and 
priority among the region’s residents. The poll 
mirrored polling conducted during the region’s 2018 
Hazard Mitigation Plan update, allowing regional 
planners insight into changing awareness and 
attitudes.  Results from this poll informed the Hazard 
Identification and Risk Assessment (HIRA) section of 
this plan. Steering Committee members worked with 
their localities to promote the survey through existing 
social media channels across all participating local 
governments.

Survey Results
The NSVRC officially opened the public survey 
on May 12, 2023, and closed it on June 5, 2023.  
The survey collected 169 responses, eclipsing 
the numbers from past updates. However, the 
2023 public survey results mostly aligned with the 
2018 version. Participants voiced the highest level 
of concern for drought, thunderstorms, wildfire, 
winter weather, pandemic, and flood hazards. The 
lowest concerns were dam failure, erosion, and 
earthquake hazards. Respondents tended to have 
favorable opinions regarding local governments’ past 
responses to and preparedness for future hazards. 
However, most noted that they have not received 
hazard mitigation information from their localities. 
Participants expressed support for various hazard 
mitigation activities and were willing to participate in 
preparedness actions within their homes and families 
personally. Refer to Appendix D for a complete report 
of survey results. 

Review and Incorporation of 
Existing Plans and Studies
NSVRC staff reviewed existing comprehensive plans, 
zoning ordinances, and subdivision ordinances from 
all regional localities as part of this plan update. This 
review aimed to determine how each jurisdiction 
incorporated hazard mitigation strategies into its 
planning documents and municipal codes. Hazards 
receiving the most attention in these documents, in 
order of most- to least-mentioned, were:

• Floods

• Erosion

• Drought/Extreme Heat

• Karst/Sinkholes

• Wildfires

• Severe Thunderstorms

Final Draft Review & Plan 
Adoption
Following approval from FEMA, each participating 
jurisdiction will consider adoption of this plan update. 
The resolutions for adoption will be presented as part 
of each City and Town Council and County Board 
of Supervisor meeting agendas during regularly 
scheduled meetings. These meetings are publicly 
advertised by law and will provide the public an 
additional opportunity to comment on this Plan 
update. NSVRC staff is scheduled to present a 
summary of the plan to each local elected body prior 
to their consideration of adoption.

PLANNING PROCESS
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REGIONAL SETTING

REGIONAL SETTING
This chapter describes the NSVRC planning area’s location, natural environment, and climate. It also 
includes a population profile analyzing demographic data such as population density, age profiles, housing 
characteristics, and median income, as well as employment data and labor force analysis, property values, 
an inventory of critical facilities, and an analysis of transportation infrastructure in the region. By including 
demographic data and population profiles in this plan, emergency managers and planners can design more 
effective, equitable, and community-specific strategies to reduce the risk and impact of disasters.

NSVRC Jurisdictional Composition
The NSV region covers approximately 1,645 square miles (about the area of Rhode Island) and comprises 
five counties, their respective towns, and the City of Winchester. Local governments work together to pursue 
common planning goals and collaborate on regional issues. The region has 18 separate sheriff’s offices and 
police departments, 48 fire and rescue stations, and three major hospitals.

Planning Area
The area served by the NSVRC is located in the northern tip of Virginia. The region consists of Clarke County, 
Frederick County, Page County, Shenandoah County, Warren County, the City of Winchester, and the Towns 
of Berryville, Boyce, Edinburg, Front Royal, Luray, Middletown, Mount Jackson, New Market, Shenandoah, 
Stanley, Stephens City, Strasburg, Toms Brook, and Woodstock. Table 3.1 lists the land area of each 
community as well as population and housing unit density. This information is a starting point for determining 
the risk to communities from natural hazards.

Table 3.1 - Northern Shenandoah Valley Region Population Density and Housing Unit Density (2021)

Jurisdiction - (Area) Population Housing Units Population 
Density

Housing 
Unit Density

Clarke County - (175.93 sq mi) 14,916 6,474 84.8 36.8
Berryville (2.27 sq mi) 4,494 1,790 1,979.7 788.5

Boyce (0.37 sq mi) 814 334 2,218 122.6
Frederick County - (413.14 sq mi) 91,419 36,639 221.3 88.7

Middletown (0.78 sq mi) 1,608 680 2,072.2 876.3
Stephens City (2.46 sq mi) 2,308 892 938.2 362.6

Page County - (310.02 sq mi) 23,801 11,822 76.8 38.1
Luray (4.86 sq mi) 4,784 2,586 984.4 532.1

Shenandoah (2.26 sq mi) 2,837 1,028 1,255.3 454.9
Stanley (1.44 sq mi) 2,029 725 1,409.0 503.5

Shenandoah County - (508.08 sq mi) 44,829 21,250 88.2 41.8
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Note: Population and housing figures for each town are included in the county and city totals. The “NSVRC Total” column was calculated using county and city totals only. 
Localities with land area of less than one square mile tend to have much higher population and housing density than localities with land area greater than or equal to one 

square mile.

Location
Situated along the Appalachian Mountain Range, the Northern Shenandoah Valley region lies approximately 
50 miles west of Washington, D.C. As a more rural counterpart to its neighbors to the east, the region features 
a rural makeup of rolling hills and open farmland. The region is close to Maryland and shares borders with 
West Virginia.

Figure 3.1 - Northern Shenandoah Valley Region and Washington D.C.
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New Market (2.04 sq mi) 2,281 1,203 1,118.1 589.7
Strasburg (4.11 sq mi) 7,036 2,973 1,711.9 723.4

Toms Brook (0.13 sq mi) 449 162 3,563.5 1,285.7
Woodstock (3.82 sq mi) 5,716 2,331 1,496.3 610.2

Warren County - (214.60 sq mi) 40,957 16,922 190.9 78.9
Front Royal (10.52 sq mi) 15,039 6,196 1,430.0 589.1
Winchester - (9.19 sq mi) 28,115 12,358 3,059.3 1,344.7

NSVR Total - (1,630.96 sq mi) 244,037 105,465 149.6 64.7
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Landscape
Home to over 7,000 linear miles of rivers and streams, the region intersects 78 watershed boundaries 
recognized by the Natural Resources Convention Service (NRCS). These waterways intersect over 
36,000 acres of National Wetlands Inventory (NWI) wetlands. Flowing south to north, over 300 miles of the 
Shenandoah River and its branches run through the central part of the Valley. The Blue Ridge Mountain chain 
separates it from Virginia’s Piedmont region. Lying just within the eastern border of Page County, the region’s 
highest point, Stony Man, rises to 4,000 feet above sea level.

Figure 3.2 - Northern Shenandoah Valley Region
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Figure 3.3 - Northern Shenandoah Valley Region Elevation
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Watersheds
The Potomac River Basin is the region’s primary watershed. The Rappahannock River Basin borders the 
eastern side of the planning area, while the James River Basin borders the southern portion of the region. 
Figures 3.4 and 3.5 illustrate the location of major watershed boundaries in the planning district.

Climate
Several National Oceanic and Atmospheric Administration (NOAA) weather stations are in the NSV region. 
The NOAA Climate Data Online website (https://www.ncei.noaa.gov/cdo-web/) collects and analyzes data from 
these stations. Table 3.2 displays regional averages from data collected by the Winchester Regional Airport 
(KOKV) station.

Surrounding mountains strongly influence the Shenandoah Valley’s climate, particularly regarding precipitation. 
When moist air flows toward Virginia from areas to the west and northwest, it encounters the Allegheny 
Mountain system west of the Shenandoah Valley. As warm air is forced up the face of a mountain, it cools and 
condenses, producing precipitation. This process, known as orographic uplift, allows comparatively drier air 
to descend into the Valley and produce less precipitation. Likewise, when moist air from the nearby Atlantic 
Ocean flows across Virginia from the east, it encounters the Blue Ridge Mountains east of the Shenandoah 
Valley. The same orographic lifting usually results in lower precipitation amounts in the Valley. This double 
“rain shadow” effect puts the Shenandoah Valley in the driest portion of Virginia and makes it one of the driest 
locations in the eastern United States.

Typical annual precipitation amounts for nearby stations on the east-facing slopes of the Blue Ridge Mountains 
run nearly ten inches higher than the Shenandoah Valley (around 48 inches as opposed to 40 inches). 
Statewide average annual precipitation is about 40 to 44 inches.

Table 3.2 - Northern Shenandoah Valley Region Climate Statistics (1991-2021)

Average Annual Precipitation 40.69"

Average Annual Snowfall 23.1"

Average Annual Temperature 54.3°

Average Annual Max Temperature 64.3°

Average Annual Min Temperature 44.3°
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General mechanisms for precipitation change throughout the year. Larger-scale mid-latitude cyclones and 
associated frontal passages predominate the colder months, and smaller-scale thunderstorm activity usually 
provides most of the rainfall during warmer months. The Shenandoah Valley and the rest of Virginia experience 
no distinct “dry” or “wet” seasons. Nonetheless, high summer evapotranspiration rates usually lead to overall 
moisture loss. At the same time, the colder months allow deep soil and groundwater reserves to replenish. 
In addition, the varied height and orientation of the flanking mountains can create significant differences in 
precipitation amounts at smaller scales. This is especially true during the summer months when thunderstorms 
are Virginia’s primary rainfall source.

The predominant flow of surface winds is generally up and down the roughly 160-mile length of the Valley 
(northeasterly and southwesterly directional categories). Diurnal heating and cooling also give rise to a 
mountain and valley breeze, which circulates air from higher surrounding elevations to the Valley floor and up 
again. Summer average temperatures in the Valley are in the mid-70s (°F) and rarely reach the 100° mark, 
while winter temperatures average in the mid-30s. The freeze-free growing season averages about six months, 
from mid-April to mid-October, though local microclimates and elevational differences can bring considerable 
variation.

Rainfall drains out of the Valley through a series of tributaries and streams that flow into the Shenandoah River, 
flowing northward to the Potomac River.
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Figure 3.4 - Northern Shenandoah Valley Region Watersheds and Wetlands
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Figure 3.5 - Northern Shenandoah Valley Region Watersheds and Waterbodies
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COMMUNITY PROFILE
Including a community profile in this plan is crucial for several reasons, including:

• Vulnerability Assessment: Different demographic groups may have different levels of vulnerability to 
specific hazards. For example, older adults may be more vulnerable to extreme heat, while children 
may be more affected by poor air quality. Identifying an area’s demographics can help assess these 
vulnerabilities and inform strategies to address them.

• Resource Allocation: Understanding a community’s demographic makeup can help planners allocate 
resources more effectively. For example, areas with a higher population density might need more 
resources for evacuation planning. Likewise, communities with more low-income households might 
need additional support for disaster preparedness.

• Communication and Outreach: Different communities may require different methods of 
communication and education about hazard mitigation. For instance, communities where English is not 
the first language may require hazard information to be translated into other languages.

• Equity in Mitigation Planning: Incorporating demographic data can ensure planners design hazard 
mitigation strategies to protect all community members, not just those most resourced or vocal. This 
approach can help address environmental justice issues and ensure that mitigation measures do not 
disproportionately burden certain groups.

• Resilience Building: Understanding a community’s demographics can help design strategies that 
leverage its strengths and improve its overall resilience. For example, a community with many young 
people might focus on education programs in schools. In contrast, a community with many retired 
professionals might leverage their skills for volunteer roles in disaster preparedness.

Population
The 2021 U.S. Census estimated the NSV region’s population at 244,037. The most populous NSVRC 
jurisdiction is Frederick County, with an estimated population of 91,419. Table 3.3 shows population estimates 
for the region.

The University of Virginia’s Weldon Cooper Center for Public Service provides intercensal population estimates 
for planning purposes and develops an annual population estimate according to the population count on July 
1st of the previous year. Table 3.4 displays the Weldon Cooper Center’s 2020-2022 intercensal population 
estimates for the region.
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Table 3.3 - Northern Shenandoah Valley Region Total Population

Jurisdiction 2021 Population Estimate Change since 2016

Clarke County 14,916 +542

Berryville 4,494 +309

Boyce 814 +225

Frederick County 91,419 +6,998

Middletown 1,608 +343

Stephens City 2,308 +479

Page County 23,801 +147

Luray 4,784 -111

Shenandoah 2,837 +464

Stanley 2,029 +340

Shenandoah County 44,829 +1,654

Edinburg 1,414 +373

Mount Jackson 2,041 +47

New Market 2,281 +135

Strasburg 7,036 +638

Toms Brook 449 +191

Woodstock 5,716 +619

Warren County 40,957 +1,802

Front Royal 15,039 +599

Winchester 28,115 +599

Total 244,037 +11,742
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Table 3.4 - Intercensal Population Estimates: 2020-2022

Jurisdiction 2020 
Census 2021 2022 Percent Change 

(2020-2022)

Virginia 8,646,905 8,655,608 8,696,955 3.77%

Clarke County 14,783 14,888 15,341 3.78%

Frederick County 91,419 92,981 94,871 -1.41%

Page County 23,709 23,629 23,374 0.80%

Shenandoah County 44,186 44,396 44,541 1.36%

Warren County 40,727 41,057 41,280 1.06%

Winchester 28,120 28,021 28,417 3.77%

NSVR Total 242,944 244,972 247,824 3.78%

Population Density

Population density indicates the number of people who reside in an area per square mile. Figure 3.6 displays 
the region's population density according to the U.S. Census-designated census blocks. The map shows 
heavier density within the incorporated towns throughout the region and developed areas east of Winchester 
and Stephens City. Census data also show dense neighborhoods scattered throughout the mountainous 
regions of Clarke County and northeastern Warren County.

Winchester has the highest-ranking population density with 3,059 persons per square mile, an increase of 
approximately 200 persons per square mile compared to the 2012 census. Table 3.5 displays 2021 population 
density estimates for each jurisdiction compared to estimates from 2012 and 2016.

The Weldon Cooper Center’s 2030 projections predict a regional population density increase of 7.46%, 
resulting in an estimated 159.4 persons per square mile, and a population increase of 12,132 for the NSV 
region and 432,047 for the state of Virginia. Table 3.6 exhibits the Center’s population density estimates for 
2022, while Table 3.7 shows the Center’s population and population density estimates for 2030 to 2050.
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Figure 3.6 - Northern Shenandoah Valley Region Population Heat Map
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Table 3.5 - Northern Shenandoah Valley Region Population Density

Jurisdiction - (Area)
2021 

Population 
Estimate

Population 
Density (2012)

Population 
Density (2016)

Population 
Density (2021)

Clarke County - (175.93 sq mi) 14,916 80.4 81.7 84.8

Berryville (2.27 sq mi) 4,494 1,810.8 1,819.6 1,979.7

Boyce (0.37 sq mi) 814 1,751.35 2,737.84 2,218

Frederick County - (413.14 sq mi) 91,419 189.6 204.2 221.3

Middletown (0.78 sq mi) 1,608 1,626.92 1,012.0 2,072.2

Stephens City (2.46 sq mi) 2,308 777.1 762.1 938.2

Page County - (310.02 sq mi) 23,801 77.3 76.1 76.8

Luray (4.86 sq mi) 4,784 1,021.5 1,019.8 984.4

Shenandoah (2.26 sq mi) 2,837 1,130.0 1,078.6 1,255.3

Stanley (1.44 sq mi) 2,029 1,420.7 1,206.4 1,409.0

Shenandoah County - (508.08 sq mi) 44,829 82.8 84.9 88.2

Edinburg (0.76 sq mi) 1,414 1,511.84 1,759.21 1,860.5

Mount Jackson (3.71 sq mi) 2,041 718.9 738.5 550.1

New Market (2.04 sq mi) 2,281 1,156.0 1,073.0 1,118.1

Strasburg (4.11 sq mi) 7,036 884. 6 1,729.2 1,711.9

Toms Brook (0.13 sq mi) 449 1,807.69 2,984.62 3,563.5

Woodstock (3.82 sq mi) 5,716 1,307.4 1306.9 1,496.3

Warren County - (214.60 sq mi) 40,957 175.7 183.1 190.9

Front Royal (10.52 sq mi) 15,039 1,411.4 1,401.9 1,430.0

Winchester - (9.19 sq mi) 28,115 2,861.9 2,990.9 3,059.3

NSVR Total - (1,630.96 sq mi) 244,037 148.7 143.2 149.6
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Table 3.6 - Northern Shenandoah Valley Region Population Density (2022 Projections)

Jurisdiction - (Area) 2022 Population 
Estimate

2022 Population 
Density Estimate

Clarke County - (175.93 sq mi) 15,341 87.2

Frederick County - (413.14 sq mi) 94,871 229.63

Page County - (310.02 sq mi) 23,374 75.4

Shenandoah County - (508.08 sq mi) 44,541 87.67

Warren County - (214.6 sq mi) 41,280 192.36

Winchester - (9.19 sq mi) 28,417 3,092.17

NSVR Total - (1,630.96 sq mi) 247,842 151.96

Table 3.7 - Northern Shenandoah Valley Region Population & Population Density Projections (2030-
2050)

Jurisdiction - (Area) 2030 Pop. 2030 
Density

2040 
Pop.

2040 
Density

2050 
Pop.

2050 
Density

Clarke County - (175.93 sq mi) 15,309 87.0 16,133 91.7 17,199 97.8

Frederick County - (413.14 sq mi) 52,038 125.96 54,813 132.67 114,663 277.54

Page County - (310.02 sq mi) 23,041 74.3 22,963 74.1 23,229 74.9

Shenandoah County - (508.08 sq mi) 45,714 90.0 49,528 97.5 54,084 106.4

Warren County - (214.6 sq mi) 43,250 201.5 47,116 219.6 51,688 240.9

Winchester - (9.19 sq mi) 29,606 3,221.5 31,404 3,417.2 33,671 3,663.9

NSVR Total - (1,630.96 sq mi) 259,956 159.38 284,528 174.45 313,359 192.13
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Age

Shenandoah County possesses the largest proportion of elderly persons, with an average of 21.6% of its 
inhabitants aged 65 or older, around 4.04% higher than the regional average. Berryville, Luray, and New 
Market all have elderly populations that exceed 20% of their recorded populaces. 

Frederick County possesses the largest proportion of younger individuals, with an average of 22.8% of its 
inhabitants under 18. Berryville, Luray, Stanley, and New Market are the only jurisdictions listed that do not 
exceed 20%. Toms Brook has the highest proportion of younger individuals, with 31.8% of its population under 
18. Table 3.8 displays the age profile for the region.

Table 3.8 - Northern Shenandoah Valley Region Age Profile (2021)

Jurisdiction Percent of Population Under 
18

Percent of Population 65 or 
Older Median Age

Clarke County 19.5% 20.9% 47.6

Berryville 19.9% 22.1% 45.9

Boyce 28.3% 12.3% 42.2

Frederick County 22.8% 18% 40.2

Middletown 22.7% 12.7% 39.5

Stephens City 26% 8% 32.1

Page County 20.2% 20.9% 45.3

Luray 16.3% 27.3% 50.9

Shenandoah 29.8% 14.5% 30.3

Stanley 14.4% 18.2% 41.8

Shenandoah County 21.4% 21.6% 44.2

Edinburg 20.1% 12.2% 32

Mount Jackson 28.7% 13.3% 38.3

New Market 13.5% 33.4% 50.6

Strasburg 27.8% 16.7% 36.6

Toms Brook 31.8% 12% 35.3

Woodstock 26.8% 19.1% 39.1

Warren County 22.1% 16.1% 41.3
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Front Royal 23.8% 15.5% 37.2

Winchester 22.8% 16.3% 36.6

NSVRC Average 22.94% 17.56% 40.4

Households

Per the U.S. Census Bureau, a household includes all the people who occupy a housing unit.  The occupants 
may be a single family, one person living alone, two or more families living together, or any other group of 
related or unrelated people who share living arrangements. This calculation does not include persons per 
household or average household size. The 2021 American Community Survey estimated that the NSV region 
accounted for approximately 2.8% of Virginia’s total households. Frederick County possesses the largest 
number within the region, comprising about 36% of the region’s total. Table 3.9 displays the 2021 American 
Community Survey estimated households for Virginia and the NSVRC jurisdictions.

The estimated 2021 median household income across the NSV region was $63,536. Clarke County’s median 
household income ranked the highest among NSVRC jurisdictions at $86,633 ($23,097 higher than the 
regional average). Page County’s median household income ranked lowest amongst the region, at $53,136 - 
$10,400 lower than the regional average. Table 3.10 displays estimated 2021 regional household income for 
the region.

Table 3.9 - Northern Shenandoah Valley Region Households (2021)

Jurisdiction 2016 Total 2021 Total Increase

Virginia 3,090,178 3,248,528 +158,350

Clarke County 3,650 5,692 +2,042

Frederick County 22,227 32,723 +10,496

Page County 6,584 9,355 +2,771

Shenandoah County 11,680 17,487 +5,807

Warren County 10,239 15,082 +4,843

Winchester 6,181 11,018 +4,837

NSVRC Average 22.94% 17.56% 40.4

REGIONAL SETTING



37

Table 3.10 - Northern Shenandoah Valley Region Median Household Income (2021)

Jurisdiction
2016 Median 
Household 

Income

2021 Median 
Household Income Percent Change

Virginia $66,149 $80,615 21.87%

Clarke County $71,986 $86,633 20.35%

Berryville $56,591 $81,765 44.48%

Boyce $72,083 $97,768 35.63%

Frederick County $68,929 $84,317 22.32%

Middletown $60,625 $48,634 -19.78%

Stephens City $55,625 $80,625 44.94%

Page County $45,030 $53,168 18.07%

Luray $43,359 $47,346 9.20%

Shenandoah $40,139 $59,457 48.13%

Stanley $32,895 $40,357 22.68%

Shenandoah County $50,450 $58,609 16.17%

Edinburg $40,375 $68,603 69.91%

Mount Jackson $35,750 $44,236 23.74%

New Market $36,815 $42,727 16.06%

Strasburg $50,676 $52,486 3.57%

Toms Brook $55,750 $73,889 32.54%

Woodstock $35,267 $61,210 73.56%

Warren County $63,734 $72,840 14.29%

Front Royal $47,981 $54,731 14.07%

Winchester $46,466 $61,321 31.97%

NSVR Average $50,316 $63,536 26.27%
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Employment Data and Labor Force Analysis

Table 3.11 lists the fifteen largest employers in the NSV region, followed by the five largest employers in each 
jurisdiction. Figure 3.7 displays the location of each employer from Table 3.11 on a map. Each employer’s 
location and the size of its labor force during operational hours are important factors to consider when planning 
for the impact of potential hazards in the region. 

Table 3.11 - Largest Employers in the Northern Shenandoah Valley Region (2023)

Jurisdiction Employer Name

Northern Shenandoah Valley Region Valley Health System

Northern Shenandoah Valley Region Frederick County School Board

Northern Shenandoah Valley Region Amazon Fulfillment Services, Inc.

Northern Shenandoah Valley Region Navy Federal Credit Union

Northern Shenandoah Valley Region Wal Mart

Northern Shenandoah Valley Region U.S. Department of Homeland Defense

Northern Shenandoah Valley Region Trex Company Inc & Subsidiaries

Northern Shenandoah Valley Region Shenandoah County School Board

Northern Shenandoah Valley Region Winchester City Public Schools

Northern Shenandoah Valley Region County of Frederick

Northern Shenandoah Valley Region Shenandoah University

Northern Shenandoah Valley Region George's Chicken

Northern Shenandoah Valley Region Martin's Food Market

Northern Shenandoah Valley Region Warren County School Board

Northern Shenandoah Valley Region The Home Depot

Clarke County Berryville Graphics

Clarke County Clarke County School Board

Clarke County Clarke County

Clarke County Grafton School, Inc.

Clarke County Coral Graphic Services, Inc.

Frederick County Frederick County School Board

Frederick County Amazon Fulfillment Services, Inc.
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Frederick County Navy Federal Credit Union

Frederick County U.S. Department of Homeland Defense

Frederick County Trex Company Inc & Subsidiaries

Page County Page County School Board

Page County Wal Mart

Page County County of Page

Page County Valley Health System

Page County Masonite Corp.

Page County Page County School Board

Page County Wal Mart

Page County County of Page

Page County Valley Health System

Page County Masonite Corp.

Shenandoah County Shenandoah County School Board

Shenandoah County George's Chicken

Shenandoah County Shentel Management Company

Shenandoah County Bowman Andros Products

Shenandoah County County of Shenandoah

Warren County Warren County School Board

Warren County Family Dollar Services

Warren County Valley Health System

Warren County Interbake Foods

Warren County Axalta Coatings Systems USA

Winchester Valley Health System

Winchester Winchester City Public Schools

Winchester Shenandoah University

Winchester Newell Brands Industries

Winchester City of Winchester
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Figure 3.7 - Northern Shenandoah Valley Region Top Employers (2023)
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Housing

The U.S. Census Bureau’s 2021 American Community Survey estimated a total of 105,465 housing units 
throughout the NSV region. Frederick County possessed 36,639 units, the most in the region. Winchester has 
the highest density, with a rate of approximately 1,345 units per square mile. The highest owner-occupancy 
rate recorded across the region is 88%, as noted for the Town of Boyce. Table 3.12 displays regional housing 
unit totals, density, occupancy rates, and median housing unit values.

Table 3.12 - Northern Shenandoah Valley Region Housing Units, Density, Occupancy Rates and 
Median Values (2021)

Jurisdiction - (Area) Number of 
Units

Housing 
Unit Density

% Owner-
Occupied

Median Value of Owner-
Occupied Units

Clarke County - (175.93 sq mi) 6,474 36.8 76.4% $400,500

Berryville (2.27 sq mi) 1,790 788.5 61.3% $389,900

Boyce (0.37 sq mi) 334 122.6 88.0% $329,100

Frederick County - (413.14 sq mi) 36,639 88.7 75.9% $282,700

Middletown (0.78 sq mi) 680 876.3 43.7% $212,000

Stephens City (2.46 sq mi) 892 362.6 54.2% $236,500

Page County - (310.02 sq mi) 11,822 38.1 70.8% $175,000

Luray (4.86 sq mi) 2,586 532.1 65.0% $188,000

Shenandoah (2.26 sq mi) 1,028 454.9 66.5% $156,600

Stanley (1.44 sq mi) 725 503.5 64.0% $167,300

Shenandoah County - (508.08 sq mi) 21,250 41.8 72.2% $223,600

Edinburg (0.76 sq mi) 610 802.6 84.9% $186,800

Mount Jackson (3.71 sq mi) 863 232.6 62.0% $147,600

New Market (2.04 sq mi) 1,203 589.7 35.1% $213,100

Strasburg (4.11 sq mi) 2,973 723.4 67.8% $212,700

Toms Brook (0.13 sq mi) 162 1,285.7 85.3% $174,300

Woodstock (3.82 sq mi) 2,331 610.2 53.0% $226,100

Warren County - (214.60 sq mi) 16,922 78.9 75.3% $261,100

Front Royal (10.52 sq mi) 6,196 589.1 58.0% $237,800

Winchester - (9.19 sq mi) 12,358 1,344.7 45.3% $270,300

NSVR Total - (1,630.96 sq mi) 105,465 64.7 AVG: 65.2% $234,550
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Manufactured housing communities consist of homes initially designed to be towed on their own chassis. 
These structures are at the highest risk of succumbing to extensive damage during times of natural disaster. 
They are also more likely to house elderly or low-income residents. Figure 3.8 shows concentrations of 
manufactured housing communities in the region. 

Figure 3.8 - Northern Shenandoah Valley Region Manufactured Homes
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New Residential Construction

The Weldon Cooper Center provides data on the number of annual residential building permits issued in each 
of Virginia’s counties and cities. Table 3.13 shows the number of residential building permits issued in the 
NSV region from 2018 (the year of the last plan update) to 2021 (the most recent year this data is available 
for). Jurisdictions with higher amounts of new residential construction since the 2018 plan update could be 
more vulnerable to hazard impacts due to increased risks of property damage and loss of life. Additionally, 
jurisdictions that have added more multifamily and clustered single family homes to their housing stock could 
see more severe hazard impacts due to higher concentrations of people living in a given area. 

Table 3.13 - Northern Shenandoah Valley Region Residential Building Permits Issued (2018-2021) 

Jurisdiction Single Family 
Units

Units in Duplex 
Structures

Units in 
Structures 

Containing 3-4 
Units

Units in 
Structures 

Containing 5 or 
More Units

All Units

Clarke County 282 0 0 120 402

Frederick 
County 2,464 4 145 239 2,852

Page County 297 0 4 48 349

Shenandoah 
County 591 0 0 0 591

Warren County 699 0 0 0 699

Winchester 63 2 0 199 279

NSVR Total 4,396 6 149 606 5,172
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Property Values

The following property values were provided by the commissioner of revenue for each jurisdiction in 2023.

Table 3.14 - Northern Shenandoah Valley Region Total Property Values (2023)

Jurisdiction Taxable Structures Nontaxable Structures Total Property Values 
(2023)

Clarke County $1,594,780,300 $113,951,700 $1,708,732,000

Berryville $483,937,900 $35,420,800 $519,358,700

Boyce $58,482,400 $7,881,700 $66,364,100

Frederick County $9,767,330,500 $1,206,483,400 $10,973,813,900

Middletown NDA NDA $11,699,000

Stephens City NDA NDA $191,351,700

Page County $1,710,961,500 $233,552,500 $1,944,514,000

Luray $385,338,800 $81,831,000 $467,169,800

Shenandoah $142,477,800 $17,254,700 $159,732,500

Stanley $281,727,500 $19,681,800 $301,409,300

Shenandoah County $4,356,201,400 $561,042,000 $4,917,243,400

Edinburg $82,857,100 $11,801,500 $94,658,600

Mount Jackson $176,468,400 $22,550,900 $199,019,300

New Market $164,647,900 $14,475,800 $179,123,700

Strasburg $652,191,700 $103,066,700 $755,258,400

Toms Brook $17,829,700 $2,535,200 $20,364,900

Woodstock $499,691,800 $191,451,500 $691,143,300

Warren County $5,069,105,700 $735,054,100 $5,804,159,800

Front Royal $1,425,816,700 $485,224,000 $1,911,040,700

Winchester $4,496,137,614 $1,237,031,518 $5,733,169,132

NSVRC Total $11,477,851,891 $3,261,560,000 $14,739,411,891
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Critical Facilities: Overview

According to FEMA, state, and local plan interim 
criteria, a critical facility is a facility in either the public 
or private sector that provides essential products and 
services to the public and is necessary to preserve a 
jurisdiction’s welfare and quality of life. It also fulfills 
important public safety, emergency response, or 
disaster recovery functions.

The Planning Team derived a list of critical facilities 
from various sources. The list includes fire and rescue 
stations, police stations, schools, and churches. 
Figure 3.9 shows these sites in the region. Most 
critical facilities are within municipal boundaries, as 
most of the population lives within or near the region’s 
towns and the City of Winchester.

The Team completed an analysis using the best 
available data. Census blocks helped the Team 
assess the area’s vulnerability to specific hazards 
such as winter storms and wind. Flooding analysis 
primarily used FEMA’s Flood Insurance Rate Map 
(FIRM) data to create flood inundation map layers, 
and participating localities provided parcel and 
building footprint data to identify vulnerable facilities. 
HAZUS data supplemented missing information from 
the communities and used the 2020 Census.

Critical Facilities: Medical

Winchester Medical Center (WMC) serves the 
Virginia, West Virginia, and Maryland tristate area 
providing complete health care. The Valley Health 
System owns and operates WMC, which features a 
Heart Center, ranked as one of the Top 100 in the 
nation, a Cancer Center, a Stroke and Trauma Center, 
and an Inpatient/Outpatient Rehabilitation Center.

There are other medical centers throughout the 
region. Valley Health System also owns and operates 

the Warren Memorial Hospital in Front Royal and 
Shenandoah Memorial Hospital in Woodstock. 
Shenandoah Memorial Hospital features a Family 
Centered Maternity Ward, an Intensive Coronary 
Care Unit, and Ambulatory Surgery. Page Memorial 
Hospital is in Luray and provides primary health 
care to the surrounding area of Page County. An 
outpatient clinic is now available in Stephens City 
on Aylor Road. Emergency Airlift (Pegasus, AirCare, 
and LifeEvac) provide Helicopter Emergency Medical 
Services (HEMS) in the region and fly to numerous 
specialty centers within the region and its surrounding 
areas. Outside of the region, the VA Medical Center in 
Martinsburg, West Virginia, provides quality medical 
care to veterans in the NSV region. 

Critical Facilities: Police, Fire, and 
Rescue

The NSV region has 17 police and sheriff’s offices, 
inventoried under the Critical Facilities database via 
HAZUS-MH and using additional county data. The 
region is also home to 37 Fire-Rescue Stations. 
Tables 3.15 and 3.16 list these facilities and their 
addresses.   
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Figure 3.9 - Northern Shenandoah Valley Region Critical Facilities
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Table 3.15 - Northern Shenandoah Valley Region Police Departments

Name Street Address Locality

Berryville Police Dept. 101 Chalmers Ct Berryville

Clarke County Sheriff's Office 100 N Church St Berryville

Frederick County Sherriff’s Office 1080 Coverstone Dr Winchester

Front Royal Police Dept. 900 Monroe Ave Front Royal

Luray Town Police Dept. 45 E Main St Luray

Mount Jackson Police Dept. 5901 Main St Mount Jackson

New Market Police Dept. 9418 John Sevier Rd New Market

Page County Sheriff’s Office 110 S Court St Luray

Shenandoah Police Dept. 411 Second St Shenandoah

 Shenandoah County Sheriff’s Office 109 W Court St Woodstock

Stanley Town Police Dept. 278 E Main St # B Stanley

Strasburg Police Dept. 174 E King St Strasburg

Stephens City Police Dept. 1033 Locust St Stephens City

Warren County Sheriff's Dept. 23 E Jackson St Front Royal

Winchester Sheriff’s Office 5 N Kent St Winchester

Winchester Police Dept. 231 E Piccadilly St Winchester

Table 3.16 - Northern Shenandoah Valley Region Fire and Rescue Stations

Clarke County

Name Street Address Locality

Blue Ridge Volunteer Fire and Rescue Company 131 Retreat Rd. Bluemont

Boyce Volunteer Fire Company 1 S Greenway Ave. Boyce

John H. Enders Volunteer Fire Department 9 S Buckmarsh St. Berryville

Frederick County

Name Street Address Locality

Clear Brook Volunteer Fire and Rescue 1256 Brucetown Rd. Clear Brook

Frederick County Fire and Rescue 1080 Coverstone Dr. Winchester
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Gainesboro Volunteer Fire and Rescue Company 221 Gainesboro Rd. Winchester

Gore Volunteer Fire and Rescue 7184 Northwestern Pk. Gore

Greenwood Volunteer Fire and Rescue 809 Greenwood Rd. Winchester

Middletown Volunteer Fire and Rescue 7855 Main St. Middletown

Millwood Station Volunteer Fire and Rescue 250 Costello Dr. Winchester

North Mountain Volunteer Fire and Rescue 186 Rosenberger Ln. Winchester

Round Hill Community Fire and Rescue 150 Corporate Pl. Winchester

Stephens City Volunteer Fire and Rescue 5346 Mulberry St. Stephens City

Star Tannery Volunteer Fire and Rescue 950 Brill Rd. Star Tannery

Reynolds Store Volunteer Fire and Rescue 9381 North Frederick Pk. Winchester

Page County

Name Street Address Locality

Luray Volunteer Fire Department 1 Firehouse Ln. Luray

Stanley Volunteer Fire Department 190 E Main St. Stanley

Shenandoah County

Name Street Address Locality

Conicville Volunteer Fire Department 763 Conicville Rd Mount Jackson

Edinburg Volunteer Fire Company 200 Stoney Creek Blvd. Edinburg

Fort Valley Volunteer Fire Department 7088 Fort Valley Rd. Fort Valley

Mount Jackson Volunteer Fire Department 6155 Main St. Mt Jackson

New Market Volunteer Fire Company Inc. 9771 Congress St. New Market

Orkney Springs Volunteer Fire Department 922 Orkney Gr. Bayse

Shenandoah County Department of Fire-Rescue 600 N Main St. Woodstock

Strasburg Fire Department 163 E King St. Strasburg

Strasburg Volunteer Rescue Squad 33229 Old Valley Pike Strasburg

Toms Brook Volunteer Fire Dept. 3442 S Main St Toms Brook

Woodstock Fire Department 121 W Court St. Woodstock

Woodstock Volunteer Rescue Squad 132 W Reservoir Rd. Woodstock
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Table 3.17 - Northern Shenandoah Valley Region Educational Facilities

Clarke County Public Schools

Name Address Approx. # of Students

Boyce Elementary 119 W Main St, Boyce, VA 284

Clarke County High 627 Mosby Blvd, Berryville, VA 674

D.G. Cooley Elementary 240 Westwood Rd, Berryville, VA 548

Johnson-Williams Middle 200 Swan Ave, Berryville 472

Warren County

Name Street Address Locality

Front Royal Volunteer Fire and Rescue Department 221 N Commerce Ave. Front Royal

North Warren County Department of Fire and Rescue 266 Rockland Ct. Front Royal

Warren County Station #6 6363 Howellsville Rd. Front Royal

Warren County Department of Fire and Rescue 50 Stokes Airport Rd. Front Royal

Winchester

Name Street Address Locality

Friendship Fire Company   627 N Pleasant Valley Rd. Winchester

Rouss Fire Company   3 S Braddock St. Winchester

Shawnee Fire and Rescue Department   2210 Valor Dr. Winchester

South End Fire Company   17 W Monmouth St. Winchester

Winchester Fire & Rescue 21 S Kent St. Winchester

Critical Facilities: Educational Facilities

According to HAZUS-MH’s Essential Facilities database and county data, there are 75 schools in the NSV 
region. Most of these schools are in Frederick County, the region’s largest jurisdiction. During school hours, 
over 14,000 students are typically present in the county. The region hosts over 37,000 students during a given 
school day. Table 3.17 depicts an inventory of schools throughout the NSV region, including their location and 
the number of students enrolled.
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Clarke County Private Schools

Name Address Approx. # of Students

Grafton School 150 Cameron St, Berryville 41

Keystone Christian Academy 15 Keystone Ln, Berryville 73

Powhatan School 49 Powhatan Ln, Boyce 243

Clarke County Approximate # of Students (Total) 2,335

Frederick County Public Schools

Name Address Approx. # of Students

Admiral Richard E. Byrd Middle 134 Rosa Ln, Winchester 942

Apple Pie Ridge Elementary 349 Apple Pie Ridge Rd, Winchester 455

Armel Elementary 2239 Front Royal Pike, Winchester 644

Bass-Hoover Elementary 471 Aylor Rd, Stephens City 631

Evendale Elementary 220 Rosa Ln, Winchester 521

Frederick County Middle 4661 North Frederick Pike, Winchester 685

Gainesboro Elementary 4651 N Frederick Pike, Winchester 472

Greenwood Mill Elementary 281 Channing Dr, Winchester 618

Indian Hollow Elementary 1548 North Hayfield Rd, Winchester 433

James Wood High 161 Apple Pie Ridge Rd, Winchester 1,316

James Wood Middle 1313 Amherst St, Winchester 948

Jordan Springs Elementary 315 Flyfoot Dr, Stephens City 422

Middletown Elementary 190 Mustang Ln, Middletown 479

Millbrook High 251 First Woods Dr, Winchester 1,450

Orchard View Elementary 4275 Middle Rd, Winchester 460

Redbud Run Elementary 250 First Woods Dr, Winchester 693

Robert E. Aylor Middle 471 White Oak Rd, White Post 626

Sherando High 185 South Warrior Dr, Stephens City 1,511

Stonewall Elementary 3165 Martinsburg Pike, Clear Brook 641
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Frederick County Private Schools

Name Address Approx. # of Students

Mountain View Christian Academy 153 Narrow Ln, Winchester 246

Rosedale Christian Academy 2581 Northwestern Pike, Winchester 221

Shenandoah Valley Christian Academy 4699 Valley Pike, Stephens City 41

Timber Ridge School 1463 New Hope Rd, Cross Junction 84

Winchester Montessori School 1090 W Parkins Mill Rd, Winchester 32

Frederick County Approximate # of Students (Total) 14,571

Page County Public Schools

Name Address Approx. # of Students

Luray Elementary 555 First St, Luray 435

Luray High 243 Bulldog Dr, Luray 522

Luray Middle 14 Luray Ave, Luray 371

Page County High 184 Panther Dr, Shenandoah 553

Page County Middle 198 Panther Dr, Shenandoah 454

Shenandoah Elementary 529 4th St, Shenandoah 332

Springfield Elementary 158 Big Spring Ln, Rileyville 256

Stanley Elementary 306 Aylor Grubbs Ave, Stanley 426

Page County Private Schools

Name Address Approx. # of Students

Mt. Carmel Christian Academy Rt. 340, Luray 116

Stanley S D A School 118 Church Ave, Stanley 26

Page County Approximate # of Students (Total) 3,491

Shenandoah County Public Schools

Name Address Approx. # of Students

Central High 1147 Susan Ave, Woodstock 799

Honey Run Elementary 480 Stonewall Ln, Quicksburg 794

North Fork Middle 1018 Caverns Rd, Quicksburg 339

Peter Muhlenberg Middle 1251 Susan Ave, Woodstock 549
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Sandy Hook Elementary 162 Stickley Loop, Strasburg 904

Signal Knob Middle 687 Sandy Hook Rd, Strasburg 444

Stonewall Jackson High 150 Stonewall Ln, Quicksburg 510

Strasburg High 250 Ram Dr, Strasburg 606

W.W. Robinson Elementary 1231 Susan Ave, Woodstock 1,118

Shenandoah County Private Schools

Name Address Approx. # of Students

Valley Baptist Christian School 408 Stoney Creek Rd, Edinburg 189

Massanutten Military Academy 614 S Main St, Woodstock 141

Shenandoah Valley Adventist Elementary 115 Bindery Rd, New Market 103

Shenandoah Valley Academy 234 W Lee Hwy, New Market 235

Community Christian School 23749 Old Valley Pike, Woodstock 39

Shenandoah County Approximate # of Students (Total) 7,080

Warren County Public Schools

Name Address Approx. # of Students

A.S. Rhodes Elementary 224 W Strasburg Rd, Front Royal 279

E. Wilson Morrison Elementary 40 Crescent St, Front Royal 545

Hilda J. Barbour Elementary 290 Westminster Dr, Front Royal 504

Leslie Fox Keyser Elementary 1015 Stonewall Dr, Front Royal 558

Ressie Jeffries Elementary 320 East Criser Rd, Front Royal 557

Skyline High 151 Skyline Vista Dr, Front Royal 888

Skyline Middle 240 Luray Ave, Front Royal 650

Warren County High 155 Westminster Dr, Front Royal 821

Warren County Middle 522 Heritage Dr, Front Royal 593

Warren County Private Schools

Name Address Approx. # of Students

Mountain Laurel Montessori School 155 Briggs Dr, Front Royal 68

Randolph-Macon Academy 200 Academy Dr, Front Royal 362

Warren County Approximate # of Students (Total) 5,825
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Winchester Public Schools

Name Address Approx. # of Students

Charlotte Dehart Elementary 550 Virginia Ave, Winchester 452

Daniel Morgan Intermediate School 48 S. Purcell St, Winchester 672

Daniel Morgan Middle School 48 S Purcell Ave, Winchester 632

Frederick Douglass Elementary 100 Cedarmeade Ave, Winchester 330

Garland R. Quarles Elementary 1310 S Loudoun St, Winchester 429

John Handley High School 425 Handley Blvd, Winchester 1,313

John Kerr Elementary 427 Meadow Branch Ave, Winchester 557

Winchester Private Schools

Name Address Approx. # of Students

Sacred Heart Academy 110 Keating Dr, Winchester 191

Winchester Approximate # of Students (Total) 4,576

Critical Facilities: Religious Institutions

Most religious institutions use their facilities outside regular worship hours as community meeting centers, 
daycare facilities, or schools. Information collected from each jurisdiction’s GIS departments located 375 
religious facilities in the region, as seen in Figure 3.10.

Critical Facilities: Transitional Shelter

In cases of displacement, those affected may become eligible for Transitional Sheltering Assistance (TSA). 
In conjunction with participating hotels, under this program, FEMA will cover the cost of the room and taxes. 
Because it is voluntary for hotels to opt into FEMA’s Transitional Sheltering Assistance Program, the list of 
hotels often varies depending on those who choose to participate in each event or maintain their status during 
blue skies. The best way for residents to locate hotels participating in the program is to use the TSA Lodging 
Provider Portal, which provides the most up-to-date and immediately available information during a disaster. 
However, the portal requires a FEMA registration number to search for participating hotels.
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Figure 3.10 - Northern Shenandoah Valley Region Religious Institutions
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Transportation: Major Roads
Two major U.S. Interstates intersect the NSV region. 
Interstate 81 operates North/South through the 
western portions of Frederick and Shenandoah 
Counties, while Interstate 66 enters Warren County 
from the East, connecting with Interstate 81 near 
the Frederick and Shenandoah County borders. 
Several notable arterial highways provide access to 
these interstates. U.S. 11 is parallel to Interstate 81, 
operating North/South throughout the region. U.S. 522 
proceeds diagonally through Frederick County, enters 
Clarke at its southwestern corner, and connects with 
U.S. 340 North/South in Warren County. U.S. 50 
operates East/West through Frederick County and 
intersects with U.S. 17 in Clarke County. Skyline Drive 
(State Route 48) is a scenic highway that runs along 
the eastern border of Warren and Page Counties, 
attracting a continuous flow of tourists annually.

Transportation: Railroads
The NSV region features nearly 230 miles of rail. 
The two primary railroads operating in the region are 
CSX and Norfolk Southern lines. Norfolk Southern rail 
lines run through Clarke, Frederick, Warren, Page, 
and Shenandoah Counties, while CSX lines operate 
mainly through Frederick County. Conrail Railroad 
is a shared asset of CSX and Norfolk Southern 
Railroads, with tracks located north of Winchester. 
The Winchester and Western Railroad connects to 
the Conrail line, operating through Winchester into the 
western portions of Frederick County.

Transportation: Airports
Four airports are local to the NSV region: Front Royal-
Warren County Airport, Luray Caverns Airport, New 
Market Airport, and Winchester Regional Airport. Of 
these facilities, Winchester Regional is the only one 
to offer a customs service. It includes one runway 

with a parallel taxiway and an airport terminal. The 
nearest international airports are in Dulles, Virginia 
(Washington/Dulles International Airport), Washington, 
D.C. (National Airport), and Baltimore, Maryland 
(Baltimore/Washington International - Thurgood 
Marshall Airport).

Transportation: Public Transit
Winchester and Front Royal operate a bus/trolley 
service throughout their communities. Winchester’s 
fixed-route and para-transit services operate regularly. 
The Winchester City Trolley maintains routes less 
frequently. Front Royal manages both a North and 
South trolley service loop. 

Virginia Regional Transit, a nonprofit organization 
based out of Purcellville, Virginia, operates a bus 
service in Shenandoah County called “ShenGO”. 
ShenGO’s fixed-route service runs Monday through 
Saturday.

The Virginia DRPT's Valley Flyer bus service 
connects the NSV region to cities along Interstate 81 
and 66, with several stops in the New River Valley, 
Shenandoah Valley, and Northern Virginia.

Transportation: Virginia Inland 
Port
The Virginia Port Authority manages six cargo 
terminals throughout the state of Virginia. These 
port facilities generate nearly $17.5 billion in annual 
compensation, contribute $1.4 million in state and 
local taxes, and are responsible for almost 10% of the 
state’s resident workforce (William & Mary).

Front Royal is home to the Virginia Inland Port, which 
has direct access to major interstates and is home to 
17,280 linear feet of railroad tracks.
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Figure 3.11 - Northern Shenandoah Valley Region Major Roads
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Figure 3.12 - Northern Shenandoah Valley Region Railroads
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Figure 3.13 - Northern Shenandoah Valley Region Airports
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Figure 3.14 - DPRT Valley Flyer Route
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Figure 3.15 - Virginia Inland Port
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Utilities and Services: Electricity
Investor-owned Utilities:

• Dominion Power
• Report or check outages via:

• (866) 366-4357
• https://www.dominionenergy.com/outage-center    

Electric Cooperatives:
• Shenandoah Valley Electric Cooperative

• Mt. Jackson Office: (540) 477-1077
• Page County Office: (540) 743-1100 
• Warren County Office: (540) 635-1110
• Winchester Office: (540) 450-0111
• Report or check outages via https://www.outageentry.com/CustomerFacingAppJQM/outage.

php?clientid=SVEC 
• Rappahannock Electric Cooperative

• Blue Ridge Office: (540) 622-2001 OR (800) 552-3904
• Report or check outages via http://www.myrec.coop/outagecenter/index.cfm

Figure 3.16 - Virginia Electric Service Territories
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Utilities and Services: Natural Gas
Natural Gas Suppliers

• Trans Canada
• Emergency Response Line: (800) 835-7191

• Shenandoah Gas Company (Division of Washington Gas Light)
• Emergency Response Line: (703) 750-1400 OR (800) 752-7520
• In case of gas leak or other emergency, CALL 911

Figure 3.17 - Virginia Natural Gas Service Territories
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Table 3.18 - Northern Shenandoah Valley Region Water and Sewer Statistics

Jurisdiction
Water Sewer

Max Capacity Daily Average Daily Capacity Percent Load

Berryville 864,000GPD 406,000GPD 450,000GPD 56%

Boyce/Millwood/White Post 180,000GPD 65,000GPD None None

Boyce/Millwood - - 50,000 44%

Middletown 3,200,000GPD 2,213,000GPD 8,400,000GPD 58%

Stephens City 3,200,000GPD 2,213,000GPD 8,400,000GPD 58%

Luray 1.224,000GPD 854,000GPD 2,400,000GPD 64%

Shenandoah 601,000GPD 246,359GPD 250,00GPD 56%

Stanley 529,600GPD 450,000GPD 300,000GPD 50%

Bayse 269,000GPD 150,583GPD 600,000GPD 66%

Edinburg 250,000GPD 126,000GPD 175,000GPD 53%

Mt. Jackson 580,000GPD 301,000GPD 200,000GPD 90%

New Market 1,600,000GPD 545,000GPD 500,000GPD 90%

Strasburg 1,140,000GPD 800,000GPD 975,000GPD 82%

Toms Brook/Maurertown 170,000GPD 95,000GPD 189,796GPD 52%

Woodstock 1,300,000GPD 750,000GPD 1,000,000GPD 55%

Front Royal 3,000,000GPD 2,131,000GPD 4,000,000GPD 62%
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Utilities and Services: Solid Waste Disposal
• Frederick Co. Sanitary Landfill (540 Acres) [also serves the City of Winchester and Clarke County]
• Shenandoah Co. Sanitary Landfill (214 Acres)
• Warren Co. Waste Transfer Station (8 Acres)
• Page Co. Landfill (160 Acres)

Utilities and Services: Liquid Petroleum Gas Distributors
• NSV region LP Gas Distributors: Call Miss Utility at 811 before you dig. In case of gas leak or related 

emergency, call 911.
• Amerigas-Shengas Division: (800) 237-1320
• Blossman Gas: (540) 955-4677
• Columbia Gas of Virginia: (800) 544-5606
• Holtzman Propane: (540) 465-9200
• Quarles Petroleum, Inc.: (540) 371 - 2400
• Roberts Oxygen Co. Inc.: (540) 662-1180
• Southern States: Winchester (540) 662-0375, Stephens City (540) 869-3132
• Tri-State Propane: (800) 237-1320
• Valley Gas Corp.: (540) 778-3216
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HIRA

HAZARD IDENTIFICATION AND RISK ASSESSMENT 
(HIRA)
Localities within the NSV region are prone to numerous hazards. Virginia has experienced thousands of 
hazard events in its history, resulting in millions of dollars in losses and casualties and several Presidential 
Disaster Declarations. To meet the planning requirements of the Disaster Mitigation Act of 2000, the Planning 
Team included a Hazard Identification and Risk Assessment (HIRA) section in this updated plan. To comply 
with regulations, the following chapter includes:

1. An introduction to the HIRA process
2. A list of Declared Disasters (as updated from the 2018 plan)
3. Hazard Inventory and Risk Assessment

Process
HIRA is a systematic way to identify and analyze hazards, determine their scope and impact, and assess the 
vulnerability of the built environment to such threats. The purpose of the HIRA is to:

1. Identify what hazards could affect the NSV region;
2. Profile hazard events and determine what areas and community assets are the most vulnerable to 

damage from these hazards; and
3. Estimate losses and prioritize the potential risks to the community.

The Planning Team reviewed the Commonwealth of Virginia Emergency Operations Plan Support Annex 3 
- Enhanced Hazard Mitigation Plan by Virginia Tech's Center for Geospatial Information Technology (CGIT) 
and used it to identify natural disasters and associated risks. The 2018 plan functioned as a baseline for this 
update. The Team re-evaluated each hazard to determine its current impact or threat to the area. This analysis 
helped to rank and assess possible events covered in the plan update. The plan update has been approved by 
all jurisdictions in the NSV region including each county, town, and the City of Winchester, with the exception of 
the Town of New Market, whose approval is pending.

FEMA guidelines emphasize using "best available data" for this plan. During the update, NSVRC staff noted no 
standardization of data in the region. Missing or non-existent data caused numerous challenges. These issues 
included inadequate information about local features, such as critical facilities and infrastructure. Consequently, 
the mitigation actions include improved data collection and maintenance to strengthen the next plan update. 

This section identifies hazards, ranks hazard events, assesses vulnerability to the NSV region, estimates 
potential losses by jurisdiction, assesses the vulnerability of critical facilities, and estimates potential losses of 
such facilities. This chapter also records facility vulnerability and loss estimation.
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Declared Disasters
Communities in the NSV region have received 25 Presidential Disaster Declarations since 1972. Major 
disasters declared in the region since the 2012 are listed below. Source: fema.gov/disasters

• Hurricane Sandy (DR-4092)
 » Incident period: October 26, 2012, to November 08, 2012
 » Major Disaster Declaration declared on November 26, 2012

• Hurricane Sandy (EM-3359)
 » Incident period: October 26, 2012, to November 01, 2012
 » Emergency Declaration declared on October 29, 2012

• Severe Storms and Straight-line Winds (DR-4072)
 » Incident period: June 29, 2012, to July 01, 2012
 » Major Disaster Declaration declared on July 27, 2012

• Hurricane Matthew (DR-4291)
 » Incident period: October 07, 2016, to October 15, 2016
 » Major Disaster Declaration declared on November 02, 2016

• Severe Winter Storm and Snowstorm (DR-4262)
 » Incident period: January 22, 2016, to January 23, 2016
 » Major Disaster Declaration declared on March 07, 2016

• Hurricane Florence (EM-3403-VA)
 » Incident period: September 13, 2018, to September 21, 2018
 » Major Disaster Declaration declared on September 11, 2018

• Covid-19 (EM-3448-VA)
 » Incident period: January 20, 2020, to May 11, 2023
 » Major Disaster Declaration declared on March 13, 2020

• Covid-19 Pandemic (DR-4512-VA)
 » Incident period: January 20, 2020, to May 11, 2023
 » Major Disaster Declaration declared on April 2, 2020
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Based on past incidences and the knowledge of the 
Mitigation Advisory Committee, the following hazards 
are most likely to affect communities in the NSV 
region:

• Flooding

• Hurricanes & High Winds

• Severe Thunderstorms

• Tornadoes

• Wildfire

• Drought & Extreme Heat

• Winter Storms

• Erosion

• Dam Failure

• Earthquakes

• Land Subsidence (Sinkholes)

• Landslides

The 2023 update incorporates two new hazards:

• Pandemic

• Algal Bloom

While not natural disasters, the NSVRC 
acknowledges the following hazards that can 
influence preparedness and response:

• Hazardous Material Incidents

• Mass Evacuation Events

This chapter's mandated HIRA section used various 
methods based on available data. There are profiles 
and analysis on each hazard type that includes 
an assessment of impacts on critical facilities, 
estimated losses to facilities, and vulnerability to 
the hazard based on the history of such hazards. 
The risk assessment includes a description of the 
jurisdiction's vulnerability to the hazards identified, 

including a summary of each hazard and its impact 
on the community. Unless otherwise stated, the 
HIRA anticipates the same likelihood of impact and 
assumes equal vulnerability to natural disasters for 
each jurisdiction. 

Note that vulnerability includes the following 
based on the availability of data and guidance 

from the Hazard Mitigation Steering Committee:

1. The types and numbers of existing and future 
buildings, infrastructure, and critical facilities 

located in the identified hazard areas;

2. An estimate of the potential dollar losses to 
vulnerable structures identified in this section 
and a description of the methodology used to 

prepare the assessment; and

3. An estimate of the likelihood of risk to a 
jurisdiction from a hazard based on the general 

description of land uses and development trends 
within the community.

As noted earlier, if a specific jurisdiction's risk 
varies from that of the region in this multi-
jurisdictional risk assessment, the specific 

jurisdictional risk is indicated. The information for 
analysis and data used for each of the hazards 

varies.
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FLOODING
Floods are the most frequent and costly natural 
hazard in the United States. Nationally, about 
150 people are killed in floods each year. Nearly 
90% of Presidential Disaster declarations result 
from natural events in which flooding is a major 
component. Historically, Virginia's most significant 
floods are associated with hurricanes and tropical 
storms. Floods may be classified as general floods, 
characterized by prolonged rainfall over a specific 
watershed, or flash floods, the product of heavy, 
localized rain of short duration. For the most part, 
the severity of a flooding event is determined by a 
combination of the region's topography, the type and 
duration of the precipitation event, percent slope, soil 
type, existing soil moisture, and the extent and type of 
vegetative cover. 

In Virginia, floods usually extend from several days of 
steady rainfall, creating river, flash, and coastal floods. 
Riverine and flash floods are the most significant and 
likely to occur in the NSV region. Excessive rain and 
surface water runoff in large quantities result in river 
flooding. Often, flash flooding occurs with a series 
of several small storms or a major event that causes 
streams to swell due to excessive precipitation and 
runoff within watersheds. The intense rainfall exceeds 
surface absorption capacity, and streams spill over 
their banks. These floods can also be associated 
with slow-moving thunderstorms, hurricanes, and 
tropical storms. The immediate release of water can 
also occur from a breach in a dam or levee. During 
a flash flood, mountain headwaters and downstream 
waterways quickly exceed their bankfull depth.

Future Conditions Analysis
Flooding in the NSV region has some variation due 
to drainage areas. For many upland areas along 

the Blue Ridge slopes, steep, narrow valleys flood 
during localized precipitation events. In some urban 
areas, a combination of small drainage areas and 
an undersized stormwater drainage system can 
cause localized flooding. The flood warning time is 
slightly longer for towns in the region located along 
the North or South forks of the Shenandoah River. 
Still, events like Hurricane Isabel can quickly cause 
flooding along the many meanders of the rivers. It is 
important to note that the region’s counties and towns 
are currently assessing stormwater detention basins 
and evaluating their effectiveness. The stormwater 
detention basins evaluated are those located within 
County jurisdictions through regional Chesapeake 
Bay Total Maximum Daily Load (TMDL) grants. Figure 
4.1 shows areas within the NSV that lie within the 
100-year floodplain.

The following effects of climate change on flooding 
frequency and severity could impact the NSV region 
in the future:

• Increased Rainfall: Climate change has been 
associated with more frequent and intense rainfall 
events. Warmer air holds more moisture, leading 
to storms that can produce more precipitation in a 
short amount of time.

• Changing Weather Patterns: Alterations in global 
weather patterns can change where and when 
rain falls, leading to unanticipated flooding in 

areas that may not have been prone to it before.

• Changes in Snowmelt Patterns: Warmer 
temperatures can cause snow to melt earlier in the 
spring. This can lead to rivers swelling earlier in 
the year, potentially causing floods if the meltwater 
coincides with heavy spring rains.

FLOODING



70

Figure 4.1 - Northern Shenandoah Valley 100-year Floodzone
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• Increased Frequency of Extreme Weather 
Events: Climate change has been linked to 
an increase in the frequency and intensity of 
hurricanes, which often cause significant flooding.

As discussed in Chapter 3, local land use policies 
and growth patterns can significantly affect flooding 
risk. Urban areas and artificial impervious surfaces 
create fast-moving run-off and can channel immense 
volumes of rainfall into local streams and rivers. When 
those waterways overflow, rapidly moving water from 
floods can damage buildings, bridges, and roads. 
Ironically, the same structures that exacerbated the 
flooding may be damaged or destroyed. Currently, 
all jurisdictions in the NSV region limit or prohibit 
construction within the floodplain in their land use and/
or development regulations.

Conversely, natural, pervious groundcover provides a 
higher degree of precipitation infiltration and can limit 
flooding risk. Additionally, according to the Society for 
Wetland Scientists, vegetation and wetlands lessen 
the severity of a flood event by absorbing water and, 
like a sponge, slowly releasing the water downstream 
several days or weeks after a flooding event. Figure 
3.5 (Chapter 3) depicts the NSV region’s various 
watersheds.

Wetlands can also experience flooding due 
to high groundwater tables. Wetland types 

found in the region are palustrine freshwater 
habitats. According to GIS data, Clarke County 
has the highest percentage of land in wetlands, 

with approximately 0.7% of its total acreage 
in wetlands. Page and Warren Counties have 

the second-largest area in wetlands, with 
approximately 0.19% and 0.25% of their total 

acreage in wetlands, respectively. Shenandoah, 
Frederick County, and the City of Winchester 

have the least wetlands acreage, 0.16%, 0.12%, 
and 0.05%, respectively.

HAZUS
FEMA’s HAZUS-MH software uses geospatial 
modeling to assess the risks of natural disasters 
including flooding. Users input geographic 
localities and develop scenarios based on different 
environmental factors. The latest version (v6) 
generated 100- and 500-year flood scenarios for 
the various NSVRC jurisdictions. HAZUS outputs 
estimate the social, economic, and physical impacts 
associated with flooding events. 

There are three tiers of HAZUS analysis. Each 
progressive tier involves more significant data and 
accuracy:

• Tier 1 Analysis - A Tier 1 HAZUS run uses 
U.S. Census data. Given the limited data, this 
model run offers limited information that is not 
necessarily accurate. 

• Tier 2 Analysis - For Tier 2, users input data 
to supplement the baseline Census data. This 
process makes the outputs more exact and 
provides an accurate picture of how flooding will 
affect the region and its localities. For the Tier 2 
HAZUS run, each jurisdiction’s GIS Department 
provided data for the model. For the 2023 update, 
the modeling process primarily focused on 
locational data. Staff updated records to reflect 
building locations accurately and, in some cases, 
details of existing structures. Refer to Appendix I 
for more on data collection and HAZUS inputs. 

• Tier 3 Analysis - A Tier 3 HAZUS run also 
requires user-input data and model engineering 
to change variables and inputs, allowing them 
to customize the analysis process. Staff did not 
conduct this level of detail in the 2023 process but 
included mitigation actions that would provide 
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more robust datasets for future updates.

This plan’s flood analysis used FEMA’s FIRM data 
to define the region’s 100- and 500-year floodplains. 
Hazard mitigation planners collected this data in May 
2023 from FEMA’s Map Service Center. Depth grids 
were created and used for inundation boundaries. 
These depth grids fed into the HAZUS model for 
additional analysis. The Team calculated each 
jurisdiction’s flood susceptible area's square footage 
using ESRI's ArcGIS Pro software. Warren County 
has the highest percentage of floodplain areas, 
followed by the City of Winchester and Shenandoah 
County. 

Many factors contribute to the relative vulnerabilities 
of areas within the floodplain. These factors include 
the development or the presence of people and 
property in the floodplain, flood depth, flood velocity, 
elevation, construction type, and flood duration. The 
current list of repetitive loss properties is presented in 
Appendix F with supporting documentation. The total 
amount paid on the repetitive loss structures for the 
region was more than ten million dollars at the time of 
data collection (June 2023).

The impact of flooding was estimated based on the 
best available data for floodplains and structures for 
each community. For the 2023 update, the Team used 
HAZUS-MH software to estimate county-level losses. 
Quick Assessment (QA) reports provide information 
regarding regional statistics, including building 
exposure estimated in dollar amounts (see Table 4.2).

Appendices G and H include Global Assessment 
reports on vulnerabilities associated with each 
jurisdiction's 100- and 500-year flood scenarios. The 
reports include the following:

• General Description of the Region
• Building Inventory

 » General Building Stock, Essential Facility 
Inventory

• Flood Scenario Parameters
• Building Damage

 » General Building Stock Damage, Essential 
Facilities Damage

• Induced Flood Damage
 » Debris Generation

• Social Impact
 » Shelter Requirements

• Economic Loss
 » Building-Related Losses

• Appendix A: County Listing for the Region
• Appendix B: Regional Population and Building 

Value Data

The impacts of flooding on critical facilities can 
significantly increase the overall effect of a flood 
event on a community. The Team determined which 
facilities are in the floodplain using GIS, which 
is not necessarily accurate. Thus, this analysis 
should function only as a planning tool. Site-specific 
information must be available to determine whether 
a structure is within a floodplain boundary. According 
to the 2023 process, the floodplain has fifteen critical 
facilities, as displayed in Table 4.3.
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Table 4.2 - Northern Shenandoah Valley Region HAZUS-MH 100-Year Flood Scenario Quick Analysis

Jurisdiction

Residential 
Building 

Exposure ($ 
Millions)

Total Building 
Exposure ($ 

Millions)

Displaced 
Households

People 
Seeking 
Shelter

Residential 
Property 

(Capital Stock) 
Losses ($ 
Millions)

Total Property 
(Capital Stock) 

Losses ($ 
Millions)

Business Income 
Interruption Losses 

($ Millions)

Clarke County 2,308 3,177 201 75 12 25 55

Frederick County 3,714 5,648 171 181 8 11 5

Page County 2,482 3,743 175 156 26 54 53

Shenandoah 
County 5,026 8,681 473 374 93 202 131

Warren County 4,702 6,972 450 214 66 228 257

Winchester 2,759 7,656 353 167 15 188 371

Total 28,677 47,002 1,823 1,167 220 708 912

Table 4.1 - Total Area Within 100-Year Floodplain

Jurisdiction Total Square 
Mileage

Square Mileage within 100-
year Floodplain Percent of Area Affected

Clarke County 178 6.93 3.89%

Frederick County 415 13.89 3.35%

Page County 313 11.57 3.70%

Shenandoah County 512 31.17 6.09%

Warren County 218 14.71 6.75%

Winchester 9 0.55 6.11%

Table 4.3 - Northern Shenandoah Valley Region Critical Facilities in Special Flood Hazard Area

Facility Name Type Jurisdiction

Dry Run Christian Church Church Shenandoah County

Emmaus Church Church Winchester

Faith Lutheran Church Church Shenandoah County

Fort Valley Church of God Church Shenandoah County

Front Royal Volunteer Fire Department Fire & Rescue Front Royal
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NFIP Repetitive Loss Properties and Severe Loss Properties

The National Flood Insurance Program (NFIP) Repetitive Loss Strategy is a combined effort between FEMA's 
Mitigation Directorate and the Federal Insurance and Mitigation Administration (FIMA) that identifies properties 
most at risk for repeat flooding and aims to reduce their flood exposure through targeted acquisition, relocation, 
and or elevation. The definition of Severe Repetitive Loss (SRL) as applied to this program was established 
in section 1361A of the National Flood Insurance Act, as amended, 42 U.S.C. 4102a. FEMA defines an SRL 
property as a residential property covered under an NFIP flood insurance policy that adheres to the following 
standards:

1. The NFIP defines Repetitive Loss as two or more claims of at least $1000 over a 10-year rolling period. 
The data appearing in this plan aligns with these criteria.

2. The Hazard Mitigation Assistance program defines Repetitive Loss as having incurred flood-related 
damage on two occasions, in which the cost of the repair, on average, equaled or exceeded 25% of the 
market value of the structure at the time of each such flood event; and, at the time of the second incidence 
of flood-related damage, the contract for flood insurance contains the increased cost of compliance 
coverage.

A FEMA AW501 form, along with the transmittal sheet or other document signed by an authorized community 
official, must be submitted for each repetitive loss property mitigated. This form can be found in Appendix F.

VDEM provided a list of repetitive loss properties in the NSV region. Many of these repetitive loss properties 
are not currently insured. Some have already had structural or non-structural mitigation (acquired and 
removed, elevated, or flood-proofed), and others may have dropped insurance coverage for economic or 
coverage reasons.

Grace Evangelical Lutheran Church Church Winchester

John H. Enders Volunteer Fire Department Fire & Rescue Berryville

Market Street United Methodist Church Church Winchester

Mt Carmel Baptist Church Church Winchester

Mosaic Church Church Winchester

Rouss Fire Company Fire & Rescue Winchester

Second Opequon Presbyterian Church Winchester

Shenandoah University School Winchester

Winchester Fire and Rescue Fire & Rescue Winchester
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According to the VDEM distributed list, there are 552 properties designated as being repetitive loss properties 
within the region. Since the NSV region has participated in the NFIP Repetitive Loss Program, there were 394 
claimed losses. The average amount paid for these losses is $27,496.09. The number of NFIP-insured loss 
properties increased significantly since the 2018 plan. Most of the repetitive loss structures in the region are 
single-family homes, though the structures with the highest claims are non-residential. Warren County property 
owners filed the most claims, spending over $4 million on repairs. There are also 21 Severe Loss properties in 
the region, including 9 in Warren County, 7 in Page County, 4 in Shenandoah County, and one whose location 
was not marked. 

Table 4.4 displays the number of NFIP-designated Repetitive Loss Properties.

Table 4.4 - Northern Shenandoah Valley Region Repetitive Loss Properties

Jurisdiction Number of NFIP Repetitive Loss Properties

Clarke County 26

  Berryville 17

Frederick County 83

  Middletown 4

  Stephens City 1

Page County 112

Luray 20

Shenandoah 1

Stanley 5

Shenandoah County 112

Edinburg 4

New Market 1

Strasburg 5

Warren County 94

Front Royal 67

Winchester 65

NSV Region Total 552
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Nationally, these buildings are projected to cost the NFIP $200 million annually. Additionally, new repetitive 
loss properties are identified each year. FEMA has identified target buildings that are currently insured and 
have the greatest risk. There are 8,753 buildings with four or more losses and 1,160 with two or three losses 
exceeding building value. Although most target buildings are single-family residences, 35% of the dollar losses 
are to non-residential buildings. FEMA regional offices are making this information available to VDEM and 
NSVRC. According to FEMA, these properties will cost an estimated average of $57,500 to acquire, relocate, 
or floodproof (the federal share is $43,125 at a 75/25 cost share). The projected mitigation costs assume half 
the buildings will be acquired or relocated and half will be elevated or floodproofed. FEMA will continue to work 
with VDEM as a partner to use HMGP funds to mitigate target properties effectively. To assist in remediating 
these properties, FEMA developed the NFIP Community Rating System (CRS) that assigns credits for 
acquiring, relocating, and retrofitting flood-prone properties with bonuses added for removing repetitive loss 
buildings. 

Table 4.5 lists the total number of claims and losses for the region to date as of June 2023.

Table 4.5 - NFIP Claims in the Northern Shenandoah Valley Region

Jurisdiction Occupancy Loss 
Type

Total Loss 
Count

Building Loss 
Payment

Content Loss 
Payment Total Payment

Clarke County Single Family 
Residential 17 $335,078.90 $91,313.61 $426,392.00

Berryville Multi-Family 2 $128,591.12 $0 $128,591.12

Frederick County

Single Family 
Residential 6 $64,140.45 $75,723.58 $139,864.03

Other Non-
Residential 11 $59,545.31 $158,607.16 $218,152.47

Page County Single Family 
Residential 40 $761,120.05 $221,866.20 $982,986.25

Luray Single Family 
Residential 14 $285,671.84 $43,328.03 $328,999.87

Shenandoah County

Single Family 
Residential 95 $2,493,630.89 $580,807.22 $3,074,438.11

Other Non-
Residential 2 $13,001.63 $322,900.00 $335,901.63

Mount Jackson Single Family 
Residential 3 $67,474.37 $31,250.00 $98,724.37

Woodstock Single Family 
Residential 2 $24,655.36 $0 $24,655.36

Warren County

Single Family 
Residential 152 $3,150,495.67 $843,663.40 $3,994,159.07

Other Non-
Residential 2 $14,214.28 $5,470.11 $19,684.39
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Front Royal

Single Family 
Residential 40 $552,441.37 $200,195.69 $752,637.06

Business Non-
Residential 6 $172,403.45 $0 $172,403.45

Other Non-
Residential 2 $117,571.04 $183,000.00 $135,871.04

NSV Region Total - 394 $8,240,035.73 $2,758,125.00 $10,833,460.20

Communities with ten or more repetitive loss properties must address these and other at-risk structures in a 
floodplain management plan. VDEM provided NSVRC with a list of repetitive loss properties in the planning 
region (see Appendix F). 

All jurisdictions except the Town of Boyce participate in NFIP and plan to continue compliance with NFIP 
requirements. Boyce will seek full participation as staff and flood maps are available and continue compliance 
with NFIP requirements through Clarke County. The CRS provides premium discounts in communities that 
exceed NFIP minimum standards.

The Hazard Mitigation Steering Committee identified CRS as an essential resource and is working to better 
understand how localities can participate. The NSVRC will continue to advance the CRS program information 
to planning directors and chief administrative officers to encourage the jurisdictions to consider participation in 
the CRS program.

Flooding and the Power Grid

The Shenandoah Valley Electric Cooperative (SVEC) and Dominion Energy, two of the region's energy 
providers, carried out additional analysis. Discussion of their inclusion in this plan began in early June 2023. 
Other regional power suppliers include the Rappahannock Electric Cooperative. The timeframe of this plan 
update did not allow for analysis to be run by all providers, but discussions on how to include their analyses in 
future plan updates are underway. 

Figure 3.15 (Chapter 3) displays a map of each provider's service areas. Due to the sensitivity of location 
information of larger service structures, the SVEC and Dominion Energy agreed to run their own analyses 
to provide a more accurate picture of the effects natural hazards could have on the NSV region. Using the 
provided depth grids, each electric provider prepared and ran separate analyses to determine how much 
of their infrastructure would be affected by flooding. SVEC infrastructure was broken down into critical and 
individual infrastructure. Critical infrastructure includes substations and larger power stations that supply power 
to many homes and businesses. Individual infrastructure includes meters, which provide power to a building.

From their analysis, the SVEC determined that one critical facility in Shenandoah County lies within the 100-
year floodplain. This would affect under 1,400 meters. The cost of repairs is estimated to be around $1.5 
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FLOODING

million. Four of Dominion Energy’s critical facilities are within the 100-year floodplain, all of which are in 
Shenandoah County. This would jeopardize power for up to 3,000 accounts. Repair costs are estimated to be 
around $1 million but could easily exceed this number due to the severity of the damages. The 500-year flood 
plain, which includes much more of the region, significantly impacts power facilities. Along with Shenandoah 
County’s critical infrastructure, three facilities in Page County would be affected by 500-year flood levels This 
would affect just under 8,500 meters and cost the cooperative $14.25 million in damages.

Dominion Energy’s critical facilities that are at risk all are within Shenandoah County. Seven facilities could 
experience damages and create outages for up to 8,000 accounts. Damages would total at least $5 million. 
Currently, the SVEC and Dominion do not have precautions in place to mitigate flooding at these sites. 
County’s critical infrastructure, three facilities in Page County would be affected by 500-year flood levels. This 
would affect just under 8,500 meters and cost the cooperative $14.25 million in damages. 
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WINTER STORMS
Winter storms can consist of a combination of heavy snowfall, high winds, ice and extreme cold. Winter 
weather typically impacts the state of Virginia between November and April, with varied intensities from east to 
west. 

The primary impacts of winter storms tend to be minimal in terms of property damage and long-term effects. 
Damage to power distribution networks and utilities is the most notable impact of these weather events. Severe 
winter storms can inhibit communities’ ability to function normally. Most governmental costs for this type of 
event result from personnel and equipment needed for clearing streets.

Private sector losses are attributed to lost work and sales when employees and customers cannot travel. 
Homes and businesses suffer damage when electric service is interrupted for long periods. Health threats can 
become severe when frozen precipitation makes roadways and walkways slippery, prolonged power outages 
occur, or if fuel supplies are jeopardized. Occasionally, buildings may be damaged when snow loads exceed 
the design capacity of their roofs or when trees fall due to excessive snow or ice accumulation on branches. 
One of the most concerning impacts of excessive cold is the increased potential for frostbite or death due to 
over-exposure. Some secondary effects of winter weather and extreme cold include frozen water pipes in 
homes and businesses and danger to livestock and pets.

Table 4.6 - Winter Storm Severity Index (WSSI)

WSSI Descriptor Impacts

None No snow or ice forecast. No potential for ground blizzard conditions.

Limited Minimal impacts, if any, expected. In general, people go about their normal routines.

Minor Minor disruptions, primarily to those who were not prepared. None-to-minimal 
recovery time needed.

Moderate Definite impacts to those with little preparation. Perhaps a day or two of recovery 
time for snow and/or ice accumulation events.

Major Significant impacts, even with preparation. Typically several days recovery time for 
snow and/or ice accumulation events.

Extreme Historic. Widespread severe impacts. Many days to at least a week of recovery 
needed for snow and/or ice accumulation events.
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Future Conditions Analysis

Winter storm risk is variable throughout the region and 
is largely dependent on elevation:

• Western portions of Frederick County have a 
moderate potential for snowfall compared to the 
rest of the NSV region due to higher elevation and 
colder temperatures. Eastern Frederick County 
and the City of Winchester have a lower potential 
for significant snowfall because they are at a 
much lower elevation and are typically warmer.

• Southern and eastern parts of Clarke County fall 
within the moderate category for snowfall because 
of the high elevation of the Shenandoah Mountain 
range within these areas, creating a colder 
climate.

• Eastern Warren County has a higher potential 
for snowfall than western Warren because the 
Shenandoah Mountains make up the eastern 
border of this county, causing lower temperatures.

• Central Shenandoah County has a low potential 
for snowfall because it is within the valley of the 
surrounding Shenandoah Mountain ranges to the 
east and west. These two mountain ranges make 
this county's outer regions fall into the moderate 
potential category.

• Southern Page County has the highest relative 
potential for snowfall because this region receives 
the most winter precipitation and is also at the 
higher elevations of the Shenandoah Mountains.

The SVEC and Dominion Energy conducted historical 
analysis on the effect of severe winter weather. Their 
data showed a pattern of rural areas being affected 
more than developed areas. Within developed areas, 

SVEC has 14 critical facilities. Meters powered by 
these facilities are more likely to regain power faster 
than all other facilities. Winter weather has the 
potential to cause outages of approximately 57,000 
meters for the region in total. All meters have the 
potential to be affected by winter weather, though 
the number of meters without power has not reached 
over 25,000. Dominion Energy has slightly lower total 
outage numbers. Historically, no more than 5,000 
accounts have lost power at the same time. 

Both providers noted that snow type also dramatically 
affects the number and length of outages. Wet 
snow or ice, even in smaller quantities, can cause 
more outages for longer periods of time. Dry 
snow, however, has less of an effect on electrical 
infrastructure. The SVEC and Dominion Energy try 
to mitigate these risks by building their structures to 
the National Electric Safety Code, which accounts for 
snow and ice loading.

Though providers try to restore power as quickly as 
possible for all customers, Dominion Energy noted 
loading power too quickly can lead to additional 
outages and prolong power supply issues. Estimated 
restoration times can vary based on damages to the 
current system and resources available. VDOT and 
power companies allocate resources to areas with the 
highest population. The highest risk areas for winter 
storm-related hazards are rural, mountainous, low-
density populated areas. These areas should be of 
highest concern for readiness prior to major winter 
storm events.

Land use and development regulations in the NSV 
region are not focused on winter storm planning in 
the study area. However, the statewide building code 
does address snow loads, and newer buildings are 
expected to better withstand roof snow loads.
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The relationship between climate change and winter storms is complex, and the impacts can vary widely by 
region. While it might seem counterintuitive, a warming planet can still lead to significant changes in winter 
storm patterns. The following effects of climate change on winter storm frequency and severity could impact 
the NSV region in the future: 

• Altered Snowfall Patterns: Warmer air carrying more moisture can lead to heavier snowfall during 
storms, especially if temperatures are still below freezing when the precipitation occurs.

• Shift in Storm Tracks: The jet stream, a band of strong winds that influence weather patterns, can be 
altered due to climate change. This can shift storm tracks, changing where and how winter storms form 
and travel.

• Increased Frequency and Intensity: Climate change can lead to more frequent and intense winter 
storms. Some research suggests that the warming Arctic may be linked to disruptions in the polar 
vortex, leading to sudden and severe cold snaps and winter storms.

• Challenges in Prediction and Management: The complexity of climate change and its effects on local 
weather patterns makes predicting winter storm impacts challenging.
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HURRICANES & HIGH WINDS
A hurricane is a powerful and potentially destructive storm system characterized by a large low-pressure center 
and numerous thunderstorms that produce strong winds and heavy rain. Hurricanes form over warm ocean 
waters, typically in the tropics, and gather energy from this water's evaporation and subsequent condensation. 
The center, or "eye" of the hurricane, is surrounded by the "eyewall", the most destructive part of the storm with 
the highest wind speeds and most intense rainfall.

The Saffer-Simpson scale offers a general categorization of hurricanes based on wind speed:

Risks associated with hurricanes include:

• Storm Surge: The abnormal rise in seawater level during a storm, measured as the height of the water 

above the normal predicted astronomical tide. It's often the greatest threat to life and property from a 

hurricane.

• Heavy Rainfall and Flooding: Hurricanes can produce widespread rainfall and trigger inland flooding, 

responsible for more than half the deaths associated with hurricanes in the United States over the past 30 

years.

• High Winds: Hurricane-force winds can cause substantial damage to structures and infrastructure, uproot 

trees, and turn loose debris into dangerous flying objects.

• Tornadoes: Hurricanes can also produce tornadoes that add to the storm's destructive power.

• Landslides: The heavy rains associated with a tropical cyclone can cause landslides in certain terrains.

Table 4.7 - Saffir-Simpson Hurricane Wind Scale

Hurricane Category Impacts

Category 1 74 to 95 mph winds (minor damage)

Category 2 96 to 110 mph winds (extensive damage)

Category 3 111 to 129 mph winds (devastating damage)

Category 4 130 to 156 mph winds (catastrophic damage)

Category 5 157+ mph winds (catastrophic damage)

HURRICANES & HIGH WINDS
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Risks to human life and property can be severe. Thus, 
when a hurricane is forecast, people are advised to 
take precautions such as evacuating the threatened 
area, securing buildings and belongings, and stocking 
up on emergency supplies.

Major hurricane events since the 2018 Plan include 
Hurricane Florence in 2018, which devastated not 
only coastal but inland regions, including the NSV 
region. The Commonwealth of Virginia's Standard 
Hazard Mitigation Plan includes hurricane tracks 
in Virginia based on a historical representation of 
occurrences in the Northern Shenandoah region. 
From the 2018 Plan, Hurricanes Matthew and Sandy 
also tracked through the region and caused severe 
damage. Two other hurricanes have tracked through 
the NSV region since 1851. In 1893, an unnamed 
hurricane tracked through Shenandoah County. In 
1896, an unnamed hurricane tracked through the 
Counties of Page, Warren, Frederick, and the City of 
Winchester.

Hurricanes that have not tracked through the region 
have still considerably impacted it. Secondary impacts 
have caused loss of life, injury, property damage 
and widespread infrastructure damage. An unnamed 
hurricane in 1893 tracked to the southeast of the 
region, as well as Hurricane Hazel in 1954. Hurricane 
Isabel in 2003 tracked to the southwest of the region 
in Rockingham County as a Category 1 hurricane and 
eventually weakened to a tropical storm. Hurricane 
Isabel impacted the Shenandoah National Forest from 
Page County through Front Royal's Big Meadows. 
Skyline Drive and several trails were closed for one 
night, and park employees evacuated to a shelter. 
Damage throughout the greater Shenandoah Valley 
from Isabel totaled between $29 -34 million (2008 
USD estimates). The flooding from the hurricane killed 
25 to 30 head of livestock in the Valley.

Future Conditions Analysis

The likelihood of a hurricane affecting the NSV region 
is low based on the history of occurrences. However, 
each jurisdiction will likely be affected equally if a 
hurricane passes through the planning region. Based 
on the date of occurrences and, where available, 
by individual community descriptions, the following 
community-specific impacts are anticipated if a 
hurricane hits the planning region.

Mapping data for high winds was collected from 
NOAA between 1955 and 2022 (see Figure 4.2). This 
data was analyzed using various GIS tools. Damaging 
wind speeds in the area are typically between 40-
60 mph. The highest recorded wind speed in the 
timeframe was 87 mph. The highest wind events 
recorded were in Frederick and Page Counties. Since 
the last plan, weather authorities have recorded 188 
high-wind. All these events were between 40-70 mph. 
The most powerful wind event was in Shenandoah 
County, where speeds reached 70 mph in the late 
summer of 2019. Critical facilities in areas where 
there is a history of high wind events as shown in 
Figure 4.2 could be at greater risk in the future.

The SVEC analyzed historical data dating back to 
2013, the year they took over regional power services. 
Their analysis concluded that while all their facilities 
are subject to high-wind events, 15 facilities are more 
likely to be affected due to their geography because 
they are located in rural areas with heavier tree cover. 
Approximately 45,000 meters are at risk due to high-
wind events. This number excludes meters serviced 
by underground power stations and stations with little 
to no surrounding tree coverage. According to SVEC’s 
records, the maximum number of outages at one time 
was approximately 10,000 meters. All of Dominion 
Energy’s critical infrastructure is subject to high wind 
events, meaning that just over 14,000 accounts have 

HURRICANES & HIGH WINDS
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the potential to experience outages. However, no 
more than 5,000 meters have been at once. High-
wind events have a wide range of impacts on power 
supply. Depending on the length of the event, outages 
can last for multiple hours to multiple days. Localized 
wind gusts can have minimal effect on the region’s 
power supply but can knock power out in a small area 
for multiple days. To mitigate these effects, the SVEC 
and Dominion Energy follow the National Electric 
Safety Code when constructing facilities so they can 
withstand high-wind events. Additionally, the Virginia 
Uniform Statewide Building Code (VUSBC) requires a 
90-mph minimum design wind speed.

In the 2018 plan update, the Planning Team based its 
property damage assessment on 63% of properties 
having wood-frame construction. Similar breakdowns 
were pulled from the 2012 plan to assess impacts 
on residential versus commercial/industrial property, 
where 79% would affect residential property and 
17.33% would affect commercial/industrial property.

The Team did not conduct a HAZUS run for this 
hazard for this plan update. According to the 2018 
plan, the northern portions of Frederick, Clarke, and 
Warren Counties and the City of Winchester are 
most affected by wind speeds less than 50 mph. 
The planning area's central and southern portions 
typically have wind speeds between 40 to 60 mph. 
The 100-year probabilistic wind event map is uniform 
throughout the region with 60- to 70-mph winds. As 
with the 50-year wind event, the 1,000-year wind 
event follows the same trend, with 80- to 90-mph 
winds in the northern portions and 90- to 100-mph 
winds in the central and southern parts of the region. 
Based on the HAZUS vulnerability assessment, the 
most significant wind damage would be to wood-
frame buildings (66% of housing stock, based on 
2010 Census data). For the NSV region, wood-
frame buildings account for a large percentage of 

the building stock (66%). Approximately 79% of 
the building stock for the NSV region is considered 
residential, and about 6.4% is commercial and/
or industrial. Town exposure is expressed as a 
percentage of the total housing units in the County, 
and County totals include the Town subtotals.

The following effects of climate change on hurricane 
frequency and severity could impact the NSV region 
in the future:

• Increased Intensity: Hurricanes draw their 
energy from warm ocean water. As the global 
temperature rises, sea surface temperatures also 
increase, providing more energy for hurricanes 
and possibly leading to more intense storms. The 
additional energy available to storms can result 
in higher wind speeds, making hurricanes more 
destructive.

• Altered Trajectories and Timing: Climate 
change can affect weather patterns and 
atmospheric circulation, which may, in turn, 
change the typical paths and landfall locations 
of hurricanes. Warmer waters may extend the 
hurricane season, leading to storms occurring 
earlier in the spring or later in the fall.

• Increased Rainfall: Warmer air can hold more 
moisture, which means that hurricanes in a 
warmer climate may produce more rainfall, leading 
to greater flooding risks.

• Challenges in Prediction and Management: The 
complexity of climate change and its effects on 
local weather patterns makes predicting hurricane 
impacts challenging.

HURRICANES & HIGH WINDS
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Figure 4.2 - Northern Shenandoah Valley Region Damaging Winds (1955-2022)

Northern Shenandoah Valley Region'/ 
Damaging Winds r 

Spatial Reference 
Name: GCS North American 1983 
GCS: GCS North American 1983 
Datum: North American 1983 
Map Units: Degree 
Scale: 1 :600,000 
Sources: Esri, USGS, NOAA, Sources: Esri, Garmin, 
USGS, NPS 
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TORNADOES
Tornadoes are windstorms characterized by funnel clouds extending to the ground from the clouds. Hurricanes 
and other intense low-pressure systems can spawn them, and their wind speeds range from 65 to 300 miles 
per hour. Damage from high winds, flying debris, lightning, and hail is often extreme. 

On average, roughly 1,200 tornadoes, with 80 storm-related deaths and 1,500 injuries, are reported across the 
United States annually. Tornado season runs from late winter to mid-summer, primarily in the southeast. 
Tornado surface impacts vary from a brief touchdown to more severe extended surface contact. 

The Enhanced Fujita scale (EF Scale) determines the degree of tornado damage on 28 indicators, including 
an estimate of wind speed (including its lower and upper bounds), types of building material, and density of 
structures.

EF-2 is the highest tornado rating ever recorded in the NSV region. These tornadoes can tear roofs from 
homes, shift homes on their foundations, destroy mobile homes, toss cars, and uplift trees. Historical data 
shows that Clarke and Frederick Counties have experienced the most tornadoes since official record-taking 
began. The City of Winchester, Clarke, and Frederick Counties have also experienced highly localized EF-2-
rated tornadoes.

Table 4.8 - Enhanced Fujita Scale

Fujita Rating Impacts

EF-0 65-85 mph winds; minor damage

EF-1 86-110 mph winds; moderate damage

EF-2 111-135 mph winds; considerable damage

EF-3 136-165 mph winds; severe damage

EF-4 166-200 mph winds; devastating damage

EF-5 >200 mph winds; incredible damage

TORNADOES
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Future Conditions Analysis

Based on historical occurrences, the entire 
Commonwealth is vulnerable to tornado activity, but 
the probability is low. Vulnerability to this hazard 
should be considered equal for the entire planning 
region since there cannot be a precise prediction of 
when, where, and to what extent tornado damage 
may occur. Therefore, $2,460,591,521 (the total 
exposure figure) worth of buildings and facilities 
within the region could potentially be at risk of tornado 
damage. The estimated total NSV region population 
of 244,037 (as of 2021) should also be considered at 
risk. However, manufactured homes are particularly 
vulnerable to damage in the event of tornadoes, 
particularly those constructed before building codes 
were in effect requiring foundation tie-downs.

NOAA National Climatic Data Center records were 
used to produce an annualized loss estimate of 
potential damages from severe thunderstorms and 
tornadoes for each jurisdiction. Additionally, the 
SVEC’s analysis for high winds holds true for their 
tornado analysis. Outage estimates vary widely 
depending on a tornado’s width and distance 
travelled. A localized tornado could affect the region 
as a multi-day outage event while only affecting a few 
customers. Tornadoes that travel further distances 
may cause more outages and damage. Because 
SVEC facilities follow the National Electric Safety 
Code, they should be able to withstand some levels of 
high wind. 

The connection between climate change and 
tornadoes is complex and not as well understood as 
the relationship between climate change and some 
other weather phenomena like hurricanes or flooding. 
Tornadoes depend on a unique set of conditions, 
including atmospheric instability, wind shear, and 
moisture, making it challenging to predict precisely 

how climate change will affect tornado activity. 
However, several potential impacts can be identified:

• Changes in Frequency and Location: Research 
on tornado frequency in a changing climate is 
inconclusive. Some studies suggest that the 
number of tornadoes might increase in certain 
areas, while others indicate a decrease or no 
change. Changes in atmospheric circulation 
patterns may cause shifts in the areas most 
susceptible to tornadoes, potentially bringing 
tornadoes to areas where they have been less 
common.

• Changes in Intensity: Warmer temperatures 
could lead to more energetic storms, which might, 
in turn, lead to more intense tornadoes. However, 
this relationship is not straightforward, as other 
factors such as wind shear must be considered.

• Altered Timing: As with hurricanes, warmer 
temperatures might extend the tornado season in 
some regions, allowing tornadoes to occur earlier 
in the spring or later in the fall.

• Variable Wind Shear: Some climate models 
predict a decrease in wind shear (the change in 
wind speed and direction with height) in the future, 
which could counteract other factors leading to an 
increase in tornadoes, as wind shear is a critical 
component for tornado formation.

• Challenges in Prediction and Mitigation: The 
complexity of tornado formation and the uncertain 
impact of climate change on tornadoes make 
forecasting and preparation more challenging. As 
understanding improves, communities may need 
to invest in new or enhanced preparedness and 
response strategies.

TORNADOES
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Figure 4.3 - Northern Shenandoah Valley Region Tornado Tracks (1950-2022)

TORNADOES
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SEVERE
THUNDERSTORMS
Thunderstorms form when moist, unstable air is lifted 
vertically into the atmosphere. The rising air cools, 
condenses, and forms thunderclouds. Thunderstorms 
may occur singly, in lines, or in clusters and may 
move through an area very quickly or linger in place 
for several hours. According to the National Weather 
Service (NWS), more than 100,000 thunderstorms 
occur yearly, 10% of which are classified as severe.
Thunderstorms typically produce heavy rain for a 
brief period, anywhere from 30 minutes to an hour. 
However, these storms can produce tornadoes, 
dangerous winds, hail, and lightning. In addition, 
they can cause flash flooding in rivers and streams, 
dry gulches, and low-lying areas. The extent of their 
impact is defined by their duration and spread, both of 
which are highly variable and difficult to predict.

Lightning is the discharge of electrical energy from 
the buildup of positive and negative charges within 
a thunderstorm. The lightning flash occurs within or 
between the clouds and the ground. A lightning bolt 
can reach temperatures approaching 50,000 degrees 
Fahrenheit, rapidly heating the air as it flashes. 
However, the surrounding air cools following the bolt. 
This rapid heating and cooling of the surrounding air 
causes thunder. According to NOAA’s National Severe 
Storms Laboratory in Virginia, most lightning strikes 
occur under trees or in open spaces. On average, 
89 people in the United States are killed yearly by 
lightning strikes. Additionally, lightning often results in 
power outages across broad areas.

Several Presidential Disaster Declarations have 
resulted from severe thunderstorms, specifically those 
generated by hurricanes and tropical depressions. 
Since 2007, presidents have made eight disaster 

declarations in the NSV region in response to events 
that included severe thunderstorms. 

Generators are essential tools allowing critical 
facilities, homes, and businesses to deal with power 
outages frequently caused by thunderstorms. The 
Department of Environmental Quality inventories and 
regulates generator permits, and according to their 
database, 299 generators are located throughout the 
NSV region.

Nearly every generator in the region is located within 
densely populated areas (see Figure 4.4). Frederick 
County has the highest number of generators within 
and surrounding the City of Winchester. The towns 
of Berryville, Front Royal, Luray, and Woodstock also 
have clusters of generators. A lack of generators in 
the region's rural areas, coupled with their distance 
from heavily populated areas that tend to receive aid 
first, has the potential to cause more frequent and 
extended power outages.
 

SEVERE THUNDERSTORMS

Table 4.9 - Generator Count per Jurisdiction

Jurisdiction Generator Count

Clarke County 16

Frederick County 117

Page County 16

Shenandoah County 40

Warren County 42

Winchester 68
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Though the timeframe of this plan update did not 
allow time for all power companies to run their own 
analyses, discussions with Dominion Power gave a 
clearer picture of their hazard mitigation strategies.  
According to one of Dominion’s Emergency 
Preparedness Specialists, the company recommends 
regularly tested generators at every critical utility 
site. The SVEC currently does not follow this 
recommendation, as they do not have generators at 
their larger power stations.   

Future Conditions Analysis

Thunderstorms can happen any day of the year 
and at any time of day but are most common in 
the late afternoon and evening during summer. 
Virginia averages 35 to 45 thunderstorm days per 
year. Because of the relative unpredictability of 
thunderstorm, hail, and lightning activity, the risk 
of these hazards should be considered uniform 
throughout the region.

Warm, humid conditions during the spring and 
summer are favorable for the development of 
thunderstorms. Lightning that often accompanies 
thunderstorms has the potential to be life-threatening. 
While lightning fatalities have decreased over the 
past 30 years, lightning remains one of the top storm-
related injuries in the United States. 

Climate change can influence the frequency, 
intensity, distribution, and other characteristics of 
thunderstorms in the following ways:

• Increased Intensity: Climate change leads to a 
warmer atmosphere that can hold more moisture. 
This increase in moisture content can fuel more 
powerful thunderstorms. Warmer temperatures 
can create more unstable air masses, providing 
more energy for thunderstorms and possibly 

leading to more severe storms with intense 
rainfall, hail, and wind.

• Changes in Frequency: Some regions may 
experience an increase in the frequency of 
thunderstorms due to the greater availability of 
warm, moist air. Changes in temperature and 
humidity might lead to alterations in the typical 
thunderstorm season in some areas, potentially 
extending or shifting the season.

• Altered Geographic Distribution: Climate 
change can alter weather patterns, leading to 
shifts in the locations where thunderstorms 
typically occur. Some areas may see an increase 
in thunderstorm activity, while others may 
experience a decrease.

• Increased Rainfall: Thunderstorms in a warmer 
climate are likely to produce more intense rainfall, 
which could lead to flash floods and other related 
problems, especially in urban areas with limited 
drainage capacity.

• Changes in Lightning Frequency: Some 
research suggests that warmer temperatures 
and increased atmospheric moisture could 
lead to more frequent lightning strikes during 
thunderstorms, posing additional risks to people, 
structures, and forests.

• Challenges in Prediction and Response: 
The complex nature of thunderstorms and the 
varying impacts of climate change on different 
aspects of these storms can make forecasting 
more challenging. Communities may need to 
invest in new or enhanced preparedness and 
response strategies, including improved weather 
forecasting, resilient infrastructure, and public 
awareness campaigns.

SEVERE THUNDERSTORMS
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SEVERE THUNDERSTORMS

Figure 4.4 - Northern Shenandoah Valley Region Generator Locations

Spatial Reference
Name: GCS North American 1983
GCS: GCS North American 1983
Datum: North American 1983
Map Units: Degree
Scale: 1:600,000
Sources: Esri, USGS, NOAA, Sources: Esri, Garmin,
USGS, NPS
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WILDFIRE
A wildfire, also known as a forest fire, bush fire, 
wildland fire, or rural fire, is an uncontrolled fire that 
rapidly spreads across vegetation and forest areas. 
They can occur in many different climates but are 
especially common in dry, arid regions with regular 
seasons of drought. Lightning strikes often ignite 
natural wildfires. However, human activities, such 
as careless disposal of cigarettes, unsupervised 
campfires, deliberate acts of arson, or accidental 
sparks from machinery, are the most common causes.

Wildfires are capable of considerable destruction, 
which can affect both wildlife and human settlements. 
Risks include:

• Loss of Life and Property: High-intensity 
wildfires can destroy homes and infrastructure, 
resulting in significant economic damage. They 
also directly threaten humans and animals caught 
in their path, leading to injuries or loss of life.

• Air Quality Deterioration: Wildfires produce 
smoke and pollutants that significantly degrade 
air quality, causing health issues, particularly for 
individuals with respiratory conditions. Even areas 
distant from the wildfire can experience poor air 
quality due to wind-carried smoke.

• Habitat Destruction: Wildfires can devastate 
habitats, killing flora and fauna directly or 
destroying their homes, which may lead to local or 
even global extinction of vulnerable species.

• Soil Erosion: After a wildfire, the loss of 
vegetation exposes the soil to the elements, 
leading to increased erosion, which can have 
knock-on effects such as increased vulnerability to 
landslides and flash floods.

• Climate Change Implications: Wildfires 
release a significant amount of carbon dioxide, a 
greenhouse gas, into the atmosphere, contributing 
to climate change.

Future Conditions Analysis

Historically, the NSV region has been prone to 
drought, a trend that is expected to continue. Surface 
fuel quantities increase during dry periods, potentially 
worsening the potential spread and intensity. 

According to the Virginia Department of Forestry’s 
State of the Forest annual report for 2022, 2019 saw 
the fewest fires ever recorded in a single year (386 
fires versus the 10-year average of 578). However, 
in 2022, 776 wildfires burned 11,490 acres of land, 
causing damage to 115 buildings which resulted in 
$4.3 million in damages. VDOF participates in and 
leads many efforts to mitigate and suppress wildfires 
when they happen. VDOF works to train firefighters, 
uses educational programs to expand knowledge 
on fire suppression, created the Dry Hydrant Grant 
Program, which provides money to install and repair 
dry hydrants around Virginia, the Volunteer Fire 
Assistance Grant Program, which provides funding for 
volunteer fire departments and works with the Federal 
Firefighter Property Program which loans equipment 
to volunteer fire departments nationwide. Through 
all VDOF’s efforts, in 2022, VDOF saved over 1,000 
homes and buildings from wildfires. These efforts 
saved almost $130 million in damages.  

In 2022 alone, VDOF provided 14 FIREWISE 
Community Hazard Mitigation Grants. During 
conversations with the 2023 Steering Committee, 
there was a sentiment that FIREWISE can be 
challenging to set up in small, rural counties because 
Homeowner’s Associations (HOAs) typically handle 
regulation. HOAs are usually small in these areas 

WILDFIRE
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and lack the resources needed for this type of regulation. The region, particularly Frederick County, seeks new 
mitigation programs that better fit its needs. 

The Planning Team based its risk assessment for wildfires on the Wildland Urban Interface (WUI) Index, 
created by The Virginia Department of Forestry (VDOF) in partnership with the Southern Group of State 
Foresters (SGSF). WUI refers to the zone of transition between unoccupied land and human development. 
VDOT and SGSF’s Southern Wildfire Risk Viewer gives data on impacts, burn probability, densely populated 
areas, and information on surface fuels, which the SVEC used in this analysis. Figure 4.5 shows areas where 
the WUI is at risk of wildfire. Critical facilities in high WUI risk areas as shown in Figure 4.5 could be severely 
impacted by wildfire in the future. Due to the rural nature of the NSV region, the WUI covers 93.6% of the 
region, and the region’s highest at-risk populations live within WUI areas. The SVEC’s analysis noted that 
critical facilities in the NSV region had an average of 2.7 on the Wildfire Risk Index. The most severe impact 
rating near critical facilities was 5. Burn probability at the time of data collection ranged from 1.6 to a peak 
rating of 5. Dominion Energy stated none of their critical facilities fell within the major impact areas. These 
analyses are subject to change as VDOF and SGSF update their own analysis based on on-the-ground data.

WILDFIRE

Table 4.10 - Northern Shenandoah Valley WUI Risk Acreage

Class Acres Percent

-9 Major Impacts 4 0.0 %

-8 6,567 1.3 %

-7 15,298 3.0 %

-6 15,227 3.0 %

-5 Moderate 120,486 24.0 %

-4 85,845 17.1 %

-3 45,642 9.1 %

-2 161,640 32.1 %

-1 Minor Impacts 52,081 10.4 %

Total 502,790 100%
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WILDFIRE

Figure 4.5 - Northern Shenandoah Valley Region Wildlife Urban Interface Risk Index
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The VDOF and SGSF viewer also produces a burn 
probability layer (Figure 4.6). This layer considers 
current landscape conditions, weather patterns, 
historical fire patterns, and historical fire prevention 
and mitigation efforts. The NSV region did not receive 
a burn probability score over 6 out of 10 at the time 
of data collection. According to the Burn Probability 
map, Clarke, Page, and Shenandoah Counties have 
large areas of medium burn probability. Though not 
represented in the Burn Probability map, the City 
of Winchester and the region’s towns would have 
medium- to high-level impacts from wildfire. Woodland 
communities are at the highest risk of wildfire due to 
their proximity to natural fuel sources.

Climate change has a pronounced effect on wildfires, 
contributing to changes in their frequency, intensity, 
timing, and geographical distribution. Below are the 
main ways in which climate change impacts wildfires:

• Increased Frequency and Intensity: rising 
global temperatures dry out soil and vegetation, 
making forests and grasslands more susceptible 
to ignition and burning. Warmer weather and 
reduced snowpack in some regions can lead to 
a longer fire season, providing a more extended 
window for fires to ignite and spread.

• Changes in Precipitation Patterns: more 
frequent and prolonged droughts are expected 
due to climate change, reducing moisture 
levels in soil and vegetation and creating more 
favorable conditions for wildfires. Inconsistent 
rainfall patterns, with intense rainfall followed by 
prolonged dry periods, can create erratic growth 
and drying cycles in vegetation, contributing to 
wildfire risk.

• Wind Patterns and Lightning Strikes: climate 
change may lead to changes in wind patterns 

in some regions, and stronger winds can 
help wildfires spread more quickly. Warmer 
temperatures and increased evaporation rates 
can lead to more thunderstorms, resulting in more 
lightning strikes, a common natural cause of 
wildfires.

• Changes in Vegetation: changes in temperature 
and precipitation can lead to shifts in vegetation 
types and growth patterns, affecting the availability 
of fuel for wildfires. Warmer temperatures allow 
pests like bark beetles to thrive, killing trees and 
creating more deadwood, further fueling fires.

• Challenges in Management and Mitigation: 
increased frequency and intensity of wildfires can 
put a strain on firefighting resources, requiring 
more coordination and funding. Communities 
in fire-prone areas may need to invest in new 
strategies for fire prevention, building design, land 
management, and emergency response.

WILDFIRE
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WILDFIRE

Figure 4.6 - Northern Shenandoah Valley Region Wildfire Hazard Potential
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DAM FAILURE
Dam failure refers to a catastrophic event that 
occurs when the structure and integrity of a dam are 
compromised, leading to the uncontrolled release of 
the water it was built to hold back. This failure can 
happen suddenly or gradually, depending on the 
circumstances.

The risks associated with dam failure include:

• Loss of Life: One of the most immediate and 
severe risks of a dam failure is potential loss 
of life. If a dam fails suddenly, people living 
downstream may not have sufficient warning or 
time to evacuate, leading to casualties.

• Property Damage: A dam failure can result in 
extensive damage to infrastructure, including 
homes, bridges, roads, and utilities. The force of 
the released water can wash away everything in 
its path.

• Environmental Damage: Dam failure can also 
cause significant environmental damage. The 
sudden release of water can alter landscapes, 
erode soil, destroy habitats, and lead to the loss 
of wildlife. In addition, if the water in the dam 
was contaminated, contaminants could spread 
downstream, affecting water quality and potentially 
causing health hazards.

• Economic Impact: The economic cost of a dam 
failure can be significant, considering the cost 
of property damage, cleanup and recovery, and 
the impact on local economies. For example, 
it can disrupt local industries, especially those 
dependent on the river for water supply or 
transportation.

• Societal Impact: Dam failure can also have 
significant societal impacts, such as displacement 
of people and disruption of communities.

High Hazard Potential Dams (HHPDs) are 
characterized by their potential for significant loss of 
life or economic impacts on inundation zones in the 
event of failure. The Virginia Department of Cultural 
Resources and the Department of Dam Safety and 
Flood Plain Management monitor dam safety and 
mandate HHPDs to be inspected annually internally 
and by a professional engineer every two years. 
Dams are classified on a rating scale provided by the 
National Dam Safety Review Board (see Table 4.11). 

 

DAM FAILURE

Table 4.11 - HHPD Safety Scale

Rating Description

Satisfactory

No existing or potential dam safety deficiencies 
are recognized. Acceptable performance is 

expected under all loading conditions (static, 
hydrologic, seismic) in accordance with the 

minimum applicable state or federal regulatory 
criteria or tolerable risk guidelines.

Fair

No existing dam safety deficiencies are 
recognized for normal operating conditions. 
Rare or extreme hydrologic and/or seismic 

events may result in a dam safety deficiency. 
Risk may be in the range to take further action. 

Note: The regulatory agency defines a Rare 
or extreme event based on the minimum 

applicable state or federal criteria.

Poor

A dam safety deficiency is recognized for 
normal operating conditions which may 
realistically occur. Remedial action is 

necessary. “Poor” may also be used when 
uncertainties exist regarding critical analysis 

parameters that identify a potential dam safety 
deficiency. Investigations and studies are 

required.

Unsatisfactory
A dam safety deficiency is recognized that 
requires immediate or emergency remedial 

action for problem resolution.

Not Rated
The dam has not been inspected, is not 

under state or federal jurisdiction, or has been 
inspected but, for whatever reason, has not 

been rated.
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All dams in Virginia are also subject to the Dam 
Safety Act and Dam Safety Regulations unless 
specifically excluded. 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;
• 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 (if the use or 
ownership changes, the dam may be subject to 
regulation) [This exemption does not extend to the 
construction of the dam, which remains subject to 
the Act and Regulations];

• 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 (VA Department of Conservation and 
Recreation).

According to Virginia's statewide Hazard Mitigation 
Plan (2023), dam failure is most likely to occur during 
one or more of these conditions:

• Prolonged periods of rainfall and flooding;
• Inadequate spillway capacity;
• Internal erosion caused by embankment or 

foundation leakage or piping;
• Improper maintenance, including failure to remove 

trees and/or woody vegetation, repair internal 
seepage problems, replace lost material from the 
cross-section of the dam and abutments, failure 
to clean and remove debris or obstructions, 
or maintain gates, valves, or other operational 
components;

• Improper design, including the use of 
inappropriate construction materials and incorrect 

construction practices or methods;
• Improper operation, including failure to remove or 

open gates or valves during high flow periods;
• Failure of upstream dams;
• High winds, which can cause significant wave 

action and result in substantial erosion; or 
• Intentional terrorism or criminal acts.

Future Conditions Analysis

The Planning Team met with Mark Kilgore, Dam 
Safety Engineer for the Virginia Department of 
Conservation and Resources, who assisted the Team 
with assembling data for this section. There are three 
Federal Energy Regulatory Commission-licensed 
dams located within the planning region. In addition, 
there are numerous agricultural and other privately-
owned dams. There are 18 High Hazard Potential 
Dams in the NSV region (see Figure 4.7). Most of 
these dams are rated as Satisfactory, meaning they 
meet safety standards and should not fail due to 
high-impact hazard events. Three dams in the region 
rated as Fair, meaning they should be stable, barring 
a major hazard: Lake Frederick Dam in Frederick 
County, the Woodstock Dam in Shenandoah County, 
and the Lake Front Royal Dam in Warren County. 

Table 4.12 lists the name of each HHPD in the 
NSV region, as well as information on each dam’s 
owner, type, condition, the downstream impacts of 
impoundment failure, and whether an Emergency 
Action Plan (EAP) exists for each dam. Impoundment 
failure at any of these sites would affect nearby 
homes, businesses, and infrastructure. For example, 
neighborhoods of single-family homes surround 
Frederick Lake. The roads needed to access these 
neighborhoods and public resources are within 
the inundation zone, and further downstream are 
sparser homes and farmlands. A similarly dense area 
surrounds Lake Front Royal. Front Royal, the largest 
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town within Warren County, is also within five miles of the dam. Transportation and other infrastructure to the 
east of Front Royal could be severely impacted in the event of impoundment failure. The area around the 
Woodstock Dam is significantly less dense than Front Royal and Frederick. However, several homes, farms, 
and transportation resources lie directly in its inundation zone. The loss of a water resource at each location 
could also impact supply and tourism in the area. Critical facilities near HHPDs or within dam break inundation 
zones, as indicated in Figure 4.7, could be severely impacted in the event of dam failure. Additionally, climate 
change affects both the frequency and severity of natural hazards that can lead to dam failure. The NSV 
region should closely monitor these dams in the upcoming years as they are vulnerable to large-scale natural 
hazards.

DAM FAILURE

Table 4.12 - Northern Shenandoah Valley Region High Hazard Potential Dams

Jurisdiction Name Other Name Owner Type Condition Downstream 
Impacts EAP?

Frederick 
County

Lake 
Frederick 

Dam
Wheatlands

Virginia 
Department 
of Wildlife 
Resources

Earth Fair
17 homes, 14 
businesses, 5 

roads
Yes

Frederick 
County

Lake Holiday 
Dam Summit Dam

Lake Holiday 
Country 

Club, Inc.
Earth Satisfactory 204 homes, 60 

roads Yes

Frederick 
County 

Unimin Fresh 
Water Dam - Unimin 

Corporation Earth Not provided Not provided Not 
provided

Frederick 
County

Unimin 
Tailings Dam - Unimin 

Corporation Earth Not provided Not provided Not 
provided

Frederick 
County

Lakeside 
Lake - Frederick 

County Earth Not provided Not provided Not 
provided

Frederick 
County

Lake Isaac 
Dam - Lake Isaac 

Estates POA Earth Satisfactory 1 home, 2 roads Yes

Frederick 
County

Silver Lake 
Dam -

Silver Lake 
Properties, 

Inc.
Earth Satisfactory 3 homes, 1 road Yes

Frederick 
County

Lake Serene 
Dam Butler Dam Lake Serene, 

Inc. Earth Satisfactory Not provided Not 
provided
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Frederick 
County

Cove Lake 
Dam #1 - Alexander W. 

K. McDowell Earth Satisfactory 5 homes, 2 
roads Yes

Frederick 
County

Cove Dam 
#2

Lake 
Leckszas

Alexander W. 
K. McDowell Earth Satisfactory 33 homes Yes

Frederick 
County

Cove Ridge 
Tailing Pond - Unimin 

Corporation
Not 

provided Not provided Not provided Not 
provided

Page County Dry Run 
Dam #102

Lake 
Morning Star

Town of 
Luray Earth Satisfactory 217 homes, 20 

roads Yes

Page County Dry Run 
Dam #101

Lake 
Arrowhead

Town of 
Luray Earth Satisfactory 217 homes, 19 

roads Yes

Shenandoah 
County

Stony Creek 
Dam #9 Lake Laura

Lord Fairfax 
Soil and 
Water 

Conservation 
District

Earth Satisfactory 2 homes Yes

Shenandoah 
County

Stony Creek 
Dam #10

Carroll Dam/
Birdhaven 

Dam

Lord Fairfax 
Soil and 
Water 

Conservation 
District

Earth Satisfactory

200 homes, 6 
businesses, 2 
utilities, 1 park, 

1 golf course, 13 
roads

Yes

Shenandoah 
County

Woodstock 
Dam - .Town of 

Woodstock Gravity Fair 79 homes, 6 
roads Yes

Warren County Lake Front 
Royal Dam -

Lake Front 
Royal POA, 

Inc
Earth Fair 1 home, 2 roads Yes

Warren County Lake of the 
Clouds Dam - County of 

Warren Earth Satisfactory 2 homes Yes
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Figure 4.7 - Northern Shenandoah Valley Region High Hazard Potential Dams
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EXTREME HEAT
An extreme heat event is characterized by prolonged 
temperatures ten degrees or more above the average 
high temperature, accompanied by high humidity. 
Under normal conditions, perspiration produced 
in response to elevated temperatures evaporates, 
cooling the body. High humidity, however, slows 
the evaporation process, resulting in discomfort 
and difficulty for the body to maintain normal 
temperatures. Older adults, young children, people 
with respiratory problems, those with special needs, 
and those who are sick or overweight are likelier to 
become victims of extreme heat. Studies indicate a 
significant rise in heat-related illness occurs when 
excessive heat persists for over two days.

The heat index, also known as the apparent 
temperature, is what the temperature feels like to the 
human body when relative humidity is combined with 
the air temperature. Table 4.13 lists the temperature 
thresholds and effects on the body for four heat index 
categories defined by the NOAA:

Future Conditions Analysis

Due to climate change, experts predict the effects and 
temperatures that typically accompany extreme heat 
in the NSV region will rise. Extreme heat in urban 
areas can create health concerns when stagnant 
atmospheric conditions trap pollutants, resulting in 
poor air quality. In addition, the urban heat island 
effect can produce significantly higher nighttime 
temperatures than those in surrounding suburbs. 
Therefore, urbanized areas, particularly Winchester, 
may be at higher risk of the effects of extreme heat 
than the rest of the region where the risk is uniform 
throughout. Populations at risk should be of the 
highest concern when addressing local efforts to 
mitigate extreme heat conditions. Power outages 

are also common during extreme heat due to over-
consumption of energy. Dominion Energy noted that 
when bringing accounts back on to the power grid 
it is important not to overload the system. Improper 
planning of restoring power to customers can lead 
to longer outages and jeopardize power for more 
account holders.

 

EXTREME HEAT

Table 4.13 - Heat Index Scale

Classification Heat Index Effect

Caution 80°F - 90°F

Fatigue possible 
with prolonged 

exposure and/or 
physical activity

Extreme 
Caution

90°F - 
103°F

Heat stroke, heat 
cramps, or heat 

exhaustion possible 
with prolonged 

exposure and/or 
physical activity

Danger 103°F - 
124°F

Heat cramps or 
heat exhaustion 
likely, and heat 

stroke possible with 
prolonged exposure 

and/or physical 
activity

Extreme 
Danger

125°F or 
higher

Heat stroke highly 
likely
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DROUGHT
A drought is a prolonged period of abnormally low 
precipitation, leading to a shortage of water that 
adversely affects the natural environment and human 
society. Droughts can last for months or even years, 
covering large areas ranging from a few square miles 
to entire countries or continents.

The National Weather Service (NWS) identifies four 
types of drought:

• Meteorological Drought, which is associated 
with the degree of dryness or rainfall deficit and 
the length of the dry period;

• Hydrological Drought, which is associated with 
the impact of rainfall deficits on the water supply, 
such as stream flow, reservoir and lake levels, and 
groundwater table decline;

• Agricultural Drought, which refers to the impacts 
on agriculture by factors such as rainfall deficits, 
soil water deficits, reduced groundwater, or 
reservoir levels needed for irrigation; and

• Socioeconomic Drought, which considers the 
impact of drought conditions (meteorological, 
agricultural, or hydrological) on the supply and 
demand of economic goods. Socioeconomic 
drought occurs when the demand for an economic 
good exceeds the supply due to a weather-related 
deficit in the water supply.

The risks associated with droughts include:

• Water Supply Shortages: The most immediate 
and obvious risk of drought is a shortage of 
water supplies, which can affect drinking water 
availability, household use, and agriculture. 

• Crop Failure and Livestock Losses: Droughts 
can severely impact agriculture by reducing crop 
yields and causing crop failure, leading to food 
shortages and increased food prices. They can 
also cause dehydration and starvation of livestock, 
affecting meat and dairy production.

• Wildfires: Dry conditions during droughts can 
increase the risk of wildfires.

• Economic Consequences: The impact 
on agriculture can have severe economic 
consequences for farming communities and 
increase food prices in broader regions.

• Health Risks: Drought can lead to malnutrition 
due to food shortages, and dust from dry soil 
can reduce air quality and cause or exacerbate 
health problems like asthma and other respiratory 
diseases.

• Environmental Damage: Drought can also 
damage the environment, causing problems such 
as land degradation, loss of biodiversity, and 
disrupted ecosystems.

The NSV region prepared and adopted its latest  
Regional Water Supply Plan in November 2011. 
The plan identifies a protocol for addressing and 
broadcasting droughts in the event of a climatic 
condition and a methodology for disseminating 
information. The Water Supply Plan includes drought 
triggers for each Jurisdiction and references a drought 
ordinance localities can implement in the event 
of a drought watch, warning, and/or emergency, 
including voluntary and mandatory water conservation 
measures.

DROUGHT
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Future Conditions Analysis

The NSV region is known for its agriculture, including 
a significant amount of crop and livestock farming. 
A prolonged drought could lead to decreased 
agricultural output and potential economic hardship 
for farmers and the communities that rely on them. 
Additionally, drought conditions could disrupt local 
ecosystems, potentially threatening wildlife and plant 
life. Lastly, the risk of wildfires could increase during 
a drought. The region’s forests and fields could be 
more susceptible to fires, which could devastate the 
natural environment and human settlements. The risk 
of drought to the region should be considered uniform 
throughout, but the impacts of drought could be more 
pronounced in its agricultural and forested areas.

Populations with limited access to public/private 
water systems are at the highest risk during drought. 
When a drought occurs, these areas would likely feel 
a more significant impact since most homes receive 
their water from wells, which may dry up during a 
drought. In terms of well usage, Page County has the 
highest vulnerable population percentage, followed by 
Frederick County. Towns tend to have a considerably 
lower vulnerability to drought due to the various types 
of water supplies available.

Climate change has far-reaching impacts on drought 
in the following ways:

• Increasing Frequency and Severity: Climate 
change is altering weather patterns, leading to 
decreased rainfall in some regions, and increasing 
the likelihood of prolonged dry periods.

• Higher Temperatures: Rising global 
temperatures lead to increased evaporation 
rates, further drying out soil and reducing water 
availability in reservoirs, lakes, and rivers.

• Reduced Crop Yields: Drought can stunt crop 
growth, reduce yields, and lead to crop failure, 
impacting food security and farmers' livelihoods.

• Increased Water Demand: Warmer temperatures 
and less reliable rainfall increase the need for 
irrigation, putting further pressure on already 
scarce water resources. 

• Depletion of Water Sources: Drought reduces 
water levels in lakes, reservoirs, and groundwater, 
affecting drinking water supplies and other 
essential water needs.

• Water Quality: Lower water levels can lead to 
higher concentrations of pollutants, affecting water 
quality for both human use and ecological health.

• Forest Health and Wildfires: Drought-stressed 
forests are more susceptible to diseases, pests, 
and wildfires, leading to further ecological 
damage.

• Challenges in Prediction and Management: The 
complexity of climate change and its effects on 
local weather patterns makes predicting drought 
challenging.

Higher temperatures and infrequent rain would cause 
the region to experience drought more frequently than 
in the past. This projection would seriously affect the 
NSV region as it is already drought-prone. 
The National Integrated Drought Information 
System (NIDIS) provides a website with weekly 
drought forecasts and maps for Virginia based on 
precipitation, streamflow, and soil moisture conditions 
at drought.gov/states/virginia.

DROUGHT
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EARTHQUAKES
An earthquake is a seismic event caused by a sudden 
release of energy in the Earth's crust that creates 
seismic waves or shaking. This release of energy 
occurs when the rocks within the earth break or slip 
along a fault line (a crack or fracture in the Earth's 
crust) due to tectonic forces. The spot underground 
where the rock breaks is called the focus or 
hypocenter of the earthquake, and directly above it on 
the surface is the epicenter.

Earthquakes can range in size from barely noticeable 
minor tremors to incredibly violent seismic events 
that can cause significant destruction over large 
areas. They are measured using the Richter 
Scale, which quantifies the size of earthquakes 
based on the amplitude of seismic waves recorded 
by seismographs. An increase of one step on 
this logarithmic scale (for example, from 5 to 6) 
corresponds to a 10-times increase in wave amplitude 
and roughly 31.6-times more energy release (see 
Table 4.14).

The risks associated with earthquakes include:

• Ground Shaking: This can damage or destroy 
buildings, bridges, roads, and other infrastructure. 
The level of damage generally increases with the 
proximity to the earthquake's epicenter.

• Surface Rupture: Surface rupture occurs when 
the ground surface breaks due to faulting. This 
can lead to significant damage to structures 
standing on the fault.

• Landslides: Earthquakes can trigger landslides, 
especially in hilly or mountainous areas, which 
can bury homes and roads.

• Fires: Earthquakes can break gas lines and 
damage electric lines, potentially causing fires.

 

EARTHQUAKES

Table 4.14 - Richter Scale and Impacts

Magnitude Impacts

1-2 Minor earthquake; not felt by 
humans

2-3 Minor earthquake; may be felt by 
humans

3-4 Minor earthquake; felt by humans

4-5 Light earthquake; some property 
damage

5-6 Moderate earthquake; property 
damage

6-7 Strong earthquake; damage in 
billions, loss of life

7-8
Major earthquake; severe 

economic impact, significant loss 
of life

8-9
Great earthquake; near total 

destruction and massive loss of 
life

9-10
Great earthquake; total 

destruction and massive loss of 
life
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Future Conditions Analysis

Most earthquakes occur near plate boundaries in what are called subduction zones. Because the nearest plate 
boundary to the NSV region is thousands of miles off the Eastern Coast of the U.S., earthquakes do not strike 
very frequently in the NSV region.

Figure 4.8 shows two notable earthquakes that have struck the region - one in Luray (2.5 magnitude, 1997) 
and one in Rileyville (2.4 magnitude, 1998). Both were of similar magnitude and produced minimal damage. 
However, critical facilities noted on Figure 4.8 could be at severe risk of damage from future earthquakes in the 
region.

Figure 4.9 shows the highest concentration of earthquake activity, which, according to FEMA’s HAZUS 
software, is located north of the City of Richmond, southeast of the NSV region.

A notable 2011 earthquake near the region was determined to be caused by a weakening tectonic plate 
along an ancient fault line (AccuWeather - 2016). The 5.8 magnitude quake’s epicenter was recorded in 
Louisa County, just southeast of the NSV region. The earthquake caused extensive damage to buildings and 
infrastructures, especially in surrounding urban areas, including Washington, D.C.

Though historical occurrences have not been very substantial in terms of size or damage, the region should 
be prepared in the event of a significant earthquake that could demolish buildings, contaminate water sources, 
and/or cause gas leaks, fires, and floods.

Since no earthquakes have occurred since the SVEC's founding, they did not have historical data to report 
on. Dominion Energy noted their facilities have not been affected by any earthquakes in the NSV region. The 
SVEC’s buildings meet National Electric Safety Code standards, which may offset any effects of low-magnitude 
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Figure 4.8 - Northern Shenandoah Valley Region Earthquakes (1977-2023)
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Figure 4.9 - Eastern U.S. Earthquakes (1977-2023)

Spatial Reference
Name: GCS North American 1983
GCS: GCS North American 1983
Datum: North American 1983
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LANDSLIDES
A landslide is a geological event that includes a wide 
range of ground movements, such as rock falls, 
slope failure, and shallow debris flows. It can occur 
in offshore, coastal, and onshore environments. 
A landslide occurs when the stability of the slope 
changes for various reasons, including heavy 
rains, earthquakes, volcanic activity, changes in 
groundwater, disturbances or modifications to the 
landscape, or a combination of these factors.

Landslides occur in many manifestations and are 
usually classified according to the type of material 
involved and the mode of downslope movement. The 
material can range from loose earth to blocks of solid 
rock. These materials may then move downslope by 
falling, sliding, or flowing. According to the Virginia 
Department of Energy, the following are some of the 
most common types of landslides:

• Rockfalls, which entail large blocks of bedrock 
breaking off a cliff face and tumbling downslope.

• Rockslides, which occur when a detached 
section of bedrock slides down an inclined 
surface, frequently along a bedding plane.

• Earthslides, which involve soil masses moving 
down a slip face, usually on top of the bedrock.

• Creep, which is the slow, continuous, 
imperceptible downslope movement of soil and 
rock particles.

• Rotational Slides, which result from the rotation 
of a cohesive unit of soil or rock down a slip 
surface, leaving a curved scarp.

• Debris flows, which develop on steep slopes 

due to heavy rainfall that saturates the soil, 
which under the extra weight and lubrication, 
breaks loose and becomes slurry that takes 
everything with it, including large trees and 
houses. Channeled debris flows can reach speeds 
approaching a hundred miles an hour and strike 
without warning.

Steep slopes are inclinations of the land that are 
exceptionally sharp and pronounced. They can be 
found in various environments, from mountains and 
hills to artificial structures like terraces and cuttings in 
roads and railways.

The connection between steep slopes and landslides 
lies in the principle of gravitational force. The steeper 
the slope, the more the gravitational force pulls 
materials down it. If the materials making up the slope 
are weak or unstable or become saturated with water, 
this can trigger a landslide.

The risks associated with landslides and steep slopes 
include:

• Loss of Life and Injuries: Landslides can bury 
residential areas, leading to fatalities and injuries. 
People can also get injured if they fall on steep 
slopes.

• Damage to Property and Infrastructure: 
Landslides can destroy homes, roads, bridges, 
and other types of infrastructure. Similarly, 
the erosion of steep slopes can undermine 
foundations and lead to structural collapse.

• Disruption of Services: Landslides can block 
roads and disrupt utility services, causing indirect 
impacts like isolation of communities or loss of 
essential services.

LANDSLIDES
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• Economic Loss: The destruction caused by landslides can lead to significant economic losses in terms of 
property damage and the cost of emergency response and recovery.

• Environmental Damage: Landslides can also lead to ecological damage, such as loss of wildlife habitat or 
changes to the landscape.

Preventing landslides on steep slopes often involves a combination of strategies, including careful land-use 
planning, design of slope-supporting structures, sound construction practices, proper vegetation cover, and 
adequate drainage systems.

Future Conditions Analysis

The potential for landslides in most western Virginia counties is high. As shown in Figure 4.10, adapted from 
the USGS Landslide Overview Map of the Conterminous United States, at least half of the Commonwealth 
falls into zones of high (red) potential. Due to the mountainous nature of the NSV region, there is potential for 
high-risk areas throughout the entire region. Populations located along geologic ridges or at the base of steep 
slopes should take high precautions during extreme weather events. Additionally, localities should consider 
limiting construction in these areas.

Red = high potential; orange = moderate potential; yellow = moderate to low potential; green = low potential

Figure 4.10 - Virginia Landslide Susceptibility - Source: USGS

Areas with the steepest slopes are most prone to impacts from landslides. Future updates to this plan will 
quantify potential impacts on slopes in Page County and be used as a model for similar adjacent topographic 
communities. Several localities have steep slope ordinances which prohibit or limit development on steep 
slopes, including Clarke County, the Town of Front Royal, Shenandoah County, and Frederick County. 
Populations in jurisdictions with steep slope ordinances are less likely to be impacted by landslides.
Current statewide building code requirements restrict fill materials used to fill a building site prior to new 
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construction. However, homes built on debris fill or on steep slopes (such as along a river bluff) may be more 
vulnerable to landslides in the future.

Because climate change can affect landslide triggers such as heavy rainfall, earthquakes, and human 
interference, like deforestation or mining, it can have a significant impact on the occurrence and intensity of 
landslides in the following ways:

• Increased Rainfall and Intensity of Storms: More frequent and intense rainfall can cause soil erosion 
and increase water saturation in landslide-prone areas, triggering landslides. Extreme rainfall events can 
also lead to flash floods, which can further destabilize slopes and result in landslides.

• Changes in Vegetation: Climate change can lead to shifts in ecosystems, potentially reducing vegetation 
in some areas that would otherwise provide natural barriers to landslides. Increased wildfire activity, 
a result of rising temperatures and prolonged dry periods, can destroy vegetation that stabilizes soil, 
increasing the risk of landslides.

• Challenges in Prediction and Mitigation: The multifaceted nature of landslides, combined with the 
unpredictability of climate change impacts, can make prediction and preparation more challenging. 
Increased risks may require enhanced monitoring, land-use planning, infrastructure design, and community 
preparedness to mitigate the impacts of landslides. 
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EROSION
Erosion is the gradual process by which the action 
of water wears away the surface of the Earth. It 
occurs when water flowing over the Earth's surface 
begins to wear away the soil and rocks, carrying the 
eroded material downstream. Water erosion includes 
processes like sheet erosion (peeling off thin layers 
of soil), rill erosion (formation of small channels in 
the soil due to water flow), and gully erosion (larger 
channels or ravines formed by concentrated water 
flow).

Risks associated with erosion include:

• Loss of Fertile Land: Erosion removes the topsoil 
layer, the most fertile part of the soil structure 
containing the highest amount of organic matter 
and nutrients necessary for plant growth. This can 
negatively impact agricultural productivity.

• Structural Damage: Erosion can lead to 
landslides and other geologic hazards that can 
damage buildings and infrastructure, posing a risk 
to human life and property.

• Sedimentation: The eroded material often 
ends up in rivers, streams, and lakes, leading to 
sedimentation that can disrupt aquatic ecosystems 
and decrease water quality.

• Loss of Biodiversity: Erosion can lead to habitat 
loss and degradation, threatening biodiversity. 
This is mainly a concern in sensitive ecosystems, 
such as wetlands.

• Economic Loss: The implications of erosion, 
such as decreased agricultural productivity, 
infrastructure damage, and biodiversity loss, can 
have significant economic costs.

Localities often implement management practices 
like reforestation, sustainable agriculture, and 
soil conservation techniques to mitigate the risks 
associated with erosion. In some cases, physical 
structures like retaining walls or riprap may be used to 
prevent or slow down erosion.

Accelerated erosion is typically caused by surface 
mining, poorly managed croplands, construction sites, 
urban/suburban stream banks, and logging roads. 
Significant problems arise when excessive amounts 
of sediments flow into nearby streams. Excess 
nitrogen in the soil can cause plant overgrowth that 
harms the entire surrounding ecosystem. As part of 
the Chesapeake Bay Watershed, the NSV region’s 
sediment control is essential to the Bay's overall 
health. According to the USGS, problems specifically 
associated with excess sediment in the watershed 
and Bay include:

• Excessive sedimentation, which can degrade 
stream habitat and bury benthic (bottom-dwelling) 
plants and animals, such as oysters and clams;

• Suspended sediment, which clouds the water, 
preventing light from penetrating the leaves and 
stems of underwater grasses or submerged 
aquatic vegetation (SAV);

• Transportation of toxic materials, potential 
pathogens, and nutrients by sediment, 
contaminating waterways that affect fisheries and 
other living resources; and

• Threats to commercial shipping and 
recreational boating from accumulations 
of sediment that can fill waterways and ports, 
making traffic difficult or hazardous and requiring 
dredging.
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Future Conditions Analysis
Erosion vulnerability for the region is difficult to determine because there are no historical records for previous 
erosion events. However, it is reasonable to assume vulnerability will be highest among steep slope areas 
along rivers, creeks, and streams. Populations with direct river and stream access should consider erosion 
monitoring and mitigations that promote positive stream health and prevent land degradation. Figure 4.11 
depicts housing counts in the NSV region at risk of damage due to erosion.

Climate change alters the forces that cause erosion, exacerbating or modifying it in several ways:

• Increased Rainfall and Runoff: More frequent and intense rainfall can increase runoff, leading to more 
powerful river flows that erode banks more quickly.

• Extreme Weather Events: More frequent and severe storms can lead to increased wind and water erosion 
of soil, especially in areas lacking vegetation cover.

• Changes in Vegetation: Climate change can affect vegetation patterns, and the loss of plants that hold 
soil together with their root systems can increase erosion susceptibility.

• Drought and Land Degradation: Prolonged drought and land degradation can lead to the loss of 
vegetation cover, making soil more prone to wind erosion.

EROSION
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EROSION

Figure 4.11 - Northern Shenandoah Valley Region Danger from Erosion
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LAND SUBSIDENCE 
(SINKHOLES)
Land subsidence is the sinking or lowering of the 
ground's surface. The removal of subsurface earth 
materials such as groundwater, oil, gas, or coal 
most often causes it. Other causes can include the 
decomposition of organic soils, the compaction of 
landfill materials, and permafrost thawing. Subsidence 
can occur gradually over many years or suddenly, 
depending on the underlying causes and conditions.
Risks associated with land subsidence include:

• Infrastructure Damage: Subsidence can lead to 
ground instability, causing damage to buildings, 
roads, bridges, pipelines, and other infrastructure. 
Cracked walls, collapsed buildings, and fractured 
pipelines are all potential outcomes of significant 
subsidence.

• Increased Flood Risk: As land subsides, areas 
that were once relatively safe from flooding can 
become more prone, especially in coastal areas. 
This is particularly concerning given the potential 
for sea-level rise associated with climate change.

• Disruption of Surface Water Flow: Changes 
in the ground surface due to subsidence can 
alter the natural flow of surface water, potentially 
disrupting local ecosystems and drainage 
systems.

• Groundwater Contamination: In some cases, 
subsidence can alter the groundwater system 
and lead to the contamination of water resources. 
For instance, if subsidence affects the layers 
separating freshwater aquifers from saline or 
polluted waters, it could result in mixing and 
contamination.

• Economic Impact: The damage caused by 
subsidence can result in substantial repair costs, 
decreased property values, and increased 
insurance premiums. There are also potential 
costs related to health and safety hazards, 
disruptions to water supply, and impacts on local 
ecosystems.

Karst is a landform feature created from dissolved 
rocks that can take the form of caves, caverns, 
sinkholes, seeps, springs, disappearing streams, and 
ponds. Sinkholes are common in areas characterized 
by soluble bedrock, including limestone or other 
carbonates, salt beds, or any rock that can be 
dissolved naturally by circulating ground water. 
As rock dissolves, spaces and caverns develop 
underground. When the weight of the overlying 
landmass exceeds subsurface support, a sudden 
collapse may occur. The degree of susceptibility 
varies with the extent and character of the soluble 
rock, its location in relation to the water table and local 
climate conditions. According to FEMA, insurance 
claims for damage resulting from sinkhole formation 
have increased by 1,200% from 1987 to 1991, costing 
nearly $100 million.

The collapse of land in the karst topography creates 
sinkholes. Sinkholes are classified as natural land 
surface depressions and are caused when acidic 
groundwater dissolves the surrounding geology. 
Human activity in the karst environment triggers most 
of these events. Excessive pumping of groundwater 
from karst aquifers may rapidly lower the water table 
and cause a sudden loss of buoyant forces that 
stabilize the roofs of cavernous openings. Human-
induced changes in surface water flow and infiltration 
also may cause collapse. Most sinkholes that form 
suddenly occur where soil that overlies bedrock 
collapses into the pre-existing void.

LAND SUBSIDENCE (SINKHOLES)
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Future Conditions Analysis

In Virginia, the principal area affected by sinkholes 
is the Valley and Ridge region, a vast karst terrain 
underlain by limestone and dolomite. Dramatic 
collapses that swallow homes or persons have 
happened in Virginia but are rare. The most notable 
incidents occurred in the City of Staunton: on August 
11, 1910, parts of several homes and the firehouse 
were lost in a series of sinkholes on Baldwin Street 
and Central Avenue, and on October 28, 2001, a 
45-feet deep chasm opened on Lewis Street. In April 
2000, thirty-two sinkholes were reported in the upper 
Shenandoah Valley after seven inches of rain fell after 
a long dry spell (VA Department of Mines, Minerals 
and Energy).

Figure 4.12 shows areas of karst soil in the NSV 
region, along with areas with high concentrations of 
housing, that could be impacted by land subsidence 
or sinkholes in the future.

Several factors could increase the risk of sinkholes in 
the future:

• Water Management Practices: Human activities, 
such as groundwater pumping, can speed up the 
dissolution process of the carbonate rock and 
create more subsurface voids. Changes in surface 
water drainage due to urban development can 
also increase the risk of sinkholes.

• Climate Change: Changes in precipitation 
patterns due to climate change may affect 
sinkhole formation. More frequent heavy rainfall 
events could accelerate the dissolution of the 
underlying rock and the formation of sinkholes.

• Construction and Land Use Changes: 
Construction and land-use changes can alter 

the natural water drainage patterns, increase the 
weight on the ground surface, and even cause 
vibrations, all of which can contribute to sinkhole 
formation.

Proactive measures to mitigate sinkhole risks in the 
Shenandoah Valley include thorough geotechnical 
investigations prior to major construction projects, 
effective groundwater management practices, and 
regular monitoring of known karst areas. It is also 
crucial to educate the public about the signs of 
potential sinkhole formation, such as unusual cracks 
in buildings or the ground, doors or windows that 
no longer close properly, or parts of the ground that 
suddenly become depressed or soggy.

Land subsidence can be exacerbated by various 
factors related to climate change, including:

• Groundwater Depletion: climate change often 
leads to more frequent and severe droughts, 
which increase the demand for groundwater 
extraction for agriculture, industry, and domestic 
use. The over-extraction of groundwater causes 
the ground to compact and sink, contributing to 
subsidence.

• Changes in Vegetation and Soil Moisture: 
climate change-related drought can cause a 
loss of vegetation, whose roots help maintain 
soil structure. Without this support, the soil may 
compact more easily, leading to subsidence. 
Decreased soil moisture due to higher evaporation 
rates can also contribute to ground compaction.

LAND SUBSIDENCE (SINKHOLES)
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LAND SUBSIDENCE (SINKHOLES)

Figure 4.12 - Northern Shenandoah Valley Region Subsidence
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ALGAL BLOOM
A harmful algal bloom (HAB) refers to the rapid 
proliferation or accumulation of algae in an aquatic 
system that adversely affects other organisms, 
humans, and the environment. These harmful effects 
may be due to the production of toxins by the algae, 
the physical damage they cause, or the oxygen 
depletion that occurs when a large number of algae 
die and decompose.

HABs can occur in both marine and freshwater 
environments. In marine systems, they are sometimes 
referred to as "red tides" due to the discoloration of 
water they can cause, although not all red tides are 
harmful, and not all HABs cause discoloration.
The toxins produced by some species of algae can 
kill fish, shellfish, and other marine life. They can 
also make shellfish unsafe for humans to eat and 
cause respiratory irritation if the aerosolized toxins 
are inhaled. The economic impacts of HABs can be 
substantial, affecting tourism and commercial fishing 
industries.

In freshwater environments, HABs often involve 
cyanobacteria, also known as blue-green algae, 
some species of which can produce toxins harmful to 
humans and animals. These blooms can result in the 
closure of recreational waters, impact drinking water 
supplies, and cause harm to wildlife.

HABs are often associated with anthropogenic 
eutrophication, a condition of excessive nutrient 
concentrations in water bodies caused by human 
activities. Increased nutrient export from nearby 
land areas contributes to eutrophication, leading 
to greater frequency and intensity of harmful algal 
blooms. Eutrophication and climate change are 
important factors influencing the occurrence and 
duration of HABs. Increased population, rapid 

industrial and agricultural development, and the 
discharge of nutrient-rich sewage into water bodies 
have accelerated eutrophication globally. As a result, 
HABs have become more frequent in waters with high 
nutrient loads. Certain weather and water conditions, 
such as warm temperatures, abundant sunlight, and 
calm waters, can also contribute to the formation of 
blooms. 

Harmful algal blooms can occur in a variety of water 
bodies around the world, including both freshwater 
and marine environments. Specific areas that are 
susceptible to HABs include: 

• Lakes and Ponds: Freshwater bodies like lakes 
and ponds are also susceptible, especially if they 
receive an influx of nutrients from sources such as 
fertilizer runoff or wastewater discharges.

• Aquaculture Farms: Areas where fish and 
shellfish are farmed can also be particularly 
vulnerable to HABs. The high concentration of 
nutrients in these areas can promote algal growth, 
and the contained nature of these farms can make 
it challenging to eliminate blooms once they have 
occurred.

• Reservoirs: These artificial water bodies can 
become eutrophic, making them suitable for HAB 
development.

• Rivers and Streams: Although less common than 
in static water bodies, HABs can also occur in 
rivers and streams, particularly where there is a 
slow flow and high nutrient content.

ALGAL BLOOM
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Harmful algal blooms can significantly impact water quality in the NSV region. Over the last five years, there 
have been instances of harmful algal blooms in the area, leading to concerns about water contamination and 
associated risks to human and environmental health.

The Virginia Department of Health recently reported toxic algal mats in the North Fork of the Shenandoah River 
in Shenandoah and Warren Counties. These harmful algal blooms contain toxins that can cause illnesses and 
rashes in people, pets, and livestock. Warm temperatures and nutrient pollution from various sources such as 
cities, farms, lawns, septic systems, and sewer systems fuel the growth of these algae.

As climate change continues to affect global weather patterns, it could potentially lead to conditions that favor 
the development of harmful algal blooms. Warmer temperatures, increased rainfall leading to more nutrient 
runoff, and periods of drought that reduce water flow and increase water temperature can all contribute to a 
higher risk of blooms.

Monitoring and managing nutrient levels are essential to control the likelihood of algal blooms. Local agencies 
or environmental organizations often monitor water quality in areas like the Shenandoah Valley and implement 
strategies to reduce nutrient pollution.

The VDH hosts an online algal bloom map at the following link: vdh.virginia.gov/waterborne-hazards-control/
algal-bloom-surveillance-map/

ALGAL BLOOM
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ALGAL BLOOM

Figure 4.13 - Northern Shenandoah Valley Region Algal Bloom Reports in 2022

Spatial Reference
Name: GCS North American 1983
GCS: GCS North American 1983
Datum: North American 1983
Map Units: Degree
Scale: 1:600,000
Sources: Esri, USGS, NOAA, Sources: Esri, Garmin,
USGS, NPS
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PANDEMIC
A pandemic is an outbreak of disease that occurs over a wide geographic area and affects an exceptionally 
high proportion of the population. It typically involves a new infectious disease to which people do not yet have 
immunity, resulting in widespread illness. The disease causing the pandemic can spread across countries or 
even worldwide.

Pandemics are generally classified as such when a new strain of a virus starts to infect humans, causes 
serious illness, and then spreads quickly from person to person throughout the world. The impact of a 
pandemic can be severe and multifaceted, affecting health systems, economies, and societies at large. It may 
result in a high death toll, disrupt global travel and supply chains, and lead to significant social and economic 
upheaval. Populations especially vulnerable to pandemics include older adults, children, and people with 
compromised immune systems. Those in the customer service field may also experience higher rates of illness 
due to their contact with large numbers of people.

The Centers for Disease Control and Prevention (CDC) has a Pandemic Intervals Framework to describe the 
progression of an influenza pandemic (Figure 4.14). Though viruses have differing characteristics which can 
affect the timing of each interval, the Pandemic Intervals Framework describes pandemic activity in general 
terms. 

Figure 4.14 - CDC Pandemic Intervals Framework

PANDEMIC
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Future Conditions Analysis
In recent decades, pandemics have significantly 
impacted the NSV region’s economy and public 
health. Major pandemic events include the H1N1 
influenza pandemic in 2009, the Ebola outbreak in 
2014 (though its direct impact on the region was 
minimal), and the COVID-19 pandemic that started in 
2020.

The most profound impact has been from the 
COVID-19 pandemic. The healthcare system was 
initially overwhelmed due to the disease's fast spread 
and high severity. The local economy was hit hard, 
especially the tourism, hospitality, and small business 
sectors. Social distancing and lockdown measures 
dramatically altered daily life and work habits, leading 
to a surge in remote work and digital education. 

According to the Virginia Department of Health, as 
of June 2023, Frederick County had experienced 
the highest number of COVID-19 cases in the region 
(4,985). Clarke had the least number of cases (665). 
Figure 4.15 displays COVID-19 cases in 2022 by 
County/City. As stated above, population density 
plays a significant role in the spread of viruses, so 
rural areas are less at risk of spread but may face 
additional challenges getting medical attention. 
The Virginia Department of Health updates data 
on COVID-19 cases, vaccinations, and deaths 
associated with the disease weekly. The COVID-19 
Data Viewer can be found here: https://www.
vdh.virginia.gov/coronavirus/see-the-numbers/
covid-19-in-virginia/covid-19-in-virginia-cases/.

Predicting the exact likelihood of a future pandemic, 
especially in a specific location, is complex and 
involves many variables, including the nature and 
characteristics of the disease-causing pathogen, its 
mode of transmission, how quickly it can mutate, the 

susceptibility of the population, the effectiveness of 
public health measures, and global travel patterns. 
General factors to consider include:

• Public Health Infrastructure: The robustness 
of local public health infrastructure, including 
hospitals, laboratories, and disease surveillance 
systems, can significantly influence how a region 
responds to and manages a disease outbreak.

• Vaccination and Health Practices: The general 
health and immunization status of the population 
can also impact the likelihood and severity of a 
pandemic. High vaccination rates and good health 
practices can help to protect a community from 
outbreaks of vaccine-preventable diseases.

• Population Density and Social Behavior: 
Regions with higher population densities can 
sometimes have a higher risk, as diseases can 
spread more easily where people live closely 
together. However, human behavior, including 
social distancing and wearing masks, can 
significantly affect disease spread.

It is vital to continue investing in public health 
infrastructure, disease surveillance, scientific 
research, and preventive measures to ensure the 
region is prepared for potential outbreaks. Always 
refer to the latest guidance from authoritative health 
bodies like the World Health Organization and the 
Centers for Disease Control and Prevention.
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PANDEMIC

Figure 4.15 - Northern Shenandoah Valley Region COVID-19 Cases in 2022

Spatial Reference
Name: GCS North American 1983
GCS: GCS North American 1983
Datum: North American 1983
Map Units: Degree
Scale: 1:600,000
Sources: Esri, USGS, NOAA, Sources: Esri, Garmin,
USGS, NPS
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HAZARDOUS 
MATERIAL INCIDENTS
A hazardous material incident is an event involving 
the release or potential release of hazardous 
substances. These substances could include 
chemicals, radioactive materials, or biological agents 
that have the potential to cause harm to humans, 
animals, or the environment. These incidents can 
occur in various settings, such as industrial sites, 
laboratories, or during the transport of hazardous 
materials. They can also vary significantly in scale, 
from minor spills that can be quickly contained 
and cleaned up to major incidents that require the 
evacuation of nearby populations and extensive 
remediation efforts.

The harm caused by hazardous material incidents 
can take many forms, depending on the nature of the 
material involved. Some hazardous materials can 
cause immediate harm upon contact or inhalation, 
while others might contaminate the environment and 
pose long-term risks.

Examples of hazardous material incidents could 
include chemical spills, radiological emergencies, 
oil spills, or the release of harmful gases. Dealing 
with these incidents requires specialized training 
and equipment, typically handled by a Hazardous 
Materials (HAZMAT) Response Team. These 
teams include first responders trained in the safe 
containment and clean-up of hazardous substances.

Hazardous material incidents are subject to 
regulations and guidelines from various agencies, 
including the Environmental Protection Agency 
(EPA) and the Occupational Safety and Health 
Administration (OSHA) in the United States and other 
international and national bodies elsewhere. These 

regulations are designed to prevent incidents, ensure 
proper reporting when they do occur, and protect 
workers, the public, and the environment.
The implications of a hazardous material spill are 
significant. Immediate risks include fires, explosions, 
and the release of toxic gases, which can directly 
threaten human health, particularly in more populated 
areas. Longer-term, there are serious environmental 
concerns. The Northern Shenandoah Valley is home 
to sensitive ecosystems and a complex system of 
groundwater aquifers, springs, and surface water 
bodies, including the Shenandoah River. A major spill 
could contaminate these vital water sources, affecting 
drinking water supplies and causing substantial 
damage to aquatic life and biodiversity.

Future Conditions Analysis
Hazardous material incidents pose a significant 
risk to the NSV region. Its strategic location at 
the intersection of major transportation corridors, 
including I-81, one of the busiest trucking highways 
in the United States, makes it vulnerable to accidents 
involving the transport of hazardous substances. 
Additionally, train derailments involving hazardous 
materials represent a particular and severe risk to the 
region. Trucks and trains carry significant industrial 
materials daily, including chemicals, petroleum 
products, industrial materials, and other hazardous 
substances. 

The area's diverse industrial, agricultural, and 
residential land use mix increases the potential for 
fixed-facility and transportation-related hazardous 
material incidents. Industrial sites and agricultural 
operations often store large quantities of potentially 
harmful substances, such as fuels, solvents, 
pesticides, and fertilizers. These materials could be 
released in a facility accident, storm, or flood, leading 
to widespread contamination.
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The region's varied and often rugged terrain can contribute to train derailment risk. Mountainous and hilly 
areas, sharp bends, and rail infrastructure exposed to the elements are all potential hazards that could cause 
or exacerbate a derailment. Furthermore, aging rail infrastructure, if not adequately maintained, increases the 
risk of accidents. These risks underline the importance of rigorous safety protocols and regular maintenance 
schedules for trains and rail infrastructure. Effective emergency response planning, including first responder 
training for hazardous material incidents, is also crucial. Public awareness and education campaigns can 
further prepare local communities for such an incident, informing them about the potential risks and appropriate 
response measures.

The NSV region should maintain and enhance its hazardous material incident response capabilities to manage 
these risks. This includes training first responders, conducting regular risk assessments and safety audits of 
industrial and agricultural facilities, and establishing comprehensive emergency management plans. Public 
awareness campaigns about the risks associated with hazardous materials and appropriate responses can 
help prepare residents for potential incidents.

Appendix C lists hazardous material incidents affecting the NSV region in recent years.

HAZARDOUS MATERIAL INCIDENTS
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MASS EVACUATION EVENTS
Evacuation refers to the withdrawal, dispersal, or removal of civilians from dangerous or potentially dangerous 
areas. Mass evacuation events from neighboring areas with high population density, most notably those in 
the Northern Virginia Capital Region, to localities in the NSV region can cause potential strain or failure to the 
region’s transportation, medical, utility, and temporary sheltering infrastructures.
VDOT has worked with localities in and surrounding Northern Virginia to develop incident plans, including 
evacuation routes. When an event occurs, the Emergency Alert System (EAS) provides the latest information 
on evacuation. The NSV region is divided into two EAS areas: Shenandoah Valley and Winchester (see Figure 
4.16).

Figure 4.16 - Virginia Emergency Alert System Local Areas

Future Conditions Analysis
The likelihood of mass evacuation from neighboring localities affecting the NSV region depends on several 
factors, including the type, severity, and location of the disaster that prompted an evacuation. With growing 
populations and increased urbanization in surrounding areas, the region's capacity to absorb the impacts 
of a mass evacuation event effectively and safely is a serious concern. Therefore, robust, multi-modal, and 
inclusive evacuation planning should be a priority to mitigate these potential risks.

MASS EVACUATION EVENTS
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CAPABILITY ASSESSMENT
Capability is the capacity to carry out projects and policies designed to reduce future impacts from hazards, 
including the resiliency of a jurisdiction to respond to a hazard as well as resources and political will to 
implement policies and programs to strengthen hazard mitigation actions and implement strategies identified in 
this plan. The Planning Team conducted the NSV region's capability assessment to determine the ability and 
capacity of participating localities to develop and implement the full suite of hazard mitigation strategies. This 
assessment aims to establish policies and programs implemented through various projects and actions that 
reduce future impacts from hazards.

Process
This capability assessment was conducted through a review and inventory of the following from each 
jurisdiction in the planning region: relevant ordinances, comprehensive plans, capital improvement programs, 
and other programs and policies to identify strengths and weaknesses that might preclude the implementation 
of hazard mitigation actions and goals. The Team reviewed and evaluated inventory results to determine the 
sufficiency of each jurisdiction's resources to implement effective hazard mitigation and its resiliency to respond 
to current and anticipated hazards. In addition, the Team noted programs beneficial for continued support and 
enhancement, exemplified by the region’s collaborative nature demonstrated among emergency response 
coordinators in the NSV region in emergency response and hazard mitigation efforts.

The capability assessment helped drive and refine the appropriate mitigation actions identified in this plan and 
provides a roadmap for strengthening the capacity to implement the mitigation strategies to ensure the Hazard 
Mitigation goals listed in this plan are realistically achieved.

For the 2023 plan update, the Hazard Mitigation Committee and NSVRC staff reviewed and revised the 
inventory of local plans, regulations and ordinances developed in the 2018 Hazard Mitigation Plan. These 
include but are not limited to existing local plans, policies, programs, or ordinances that contribute to or hinder 
the community's ability to implement hazard mitigation actions. Other indicators included information on each 
jurisdiction's fiscal, administrative, and technical capabilities, such as access to local budgetary and personnel 
resources for mitigation purposes. Factors influencing capacity assessment were based on plans, codes, and 
staff reviews, as summarized in Table 5.1.

CAPABILITY ASSESSMENT
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Table 5.1 - Northern Shenandoah Valley Regional Capacity of Plans

Community
Capabilities

Clarke
County

Frederick
County

Page
County

Shenandoah 
County

Warren
County Winchester

Plans and Policies

Comprehensive
Plan ü ü ü ü ü ü

Climate Change 
Action Plan û û û û û û

EOP ü ü ü ü ü ü

Codes and Ordinances

Streambank Buffer 
Protection Program ü ü û ü û ü

Building Code ü ü ü ü ü ü

Floodplain 
Management 
Ordinances/

Program
ü ü ü ü ü ü

Administrative

Engineering 
Department û ü û û û ü

Enforcement 
Department ü ü ü ü ü ü
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Technical

Chief of Building 
Officer ü ü ü ü ü ü

Civil Engineer 
Construction 

Project
ü û û û û ü

Grant Administrator û û û û ü û

Financial

Capital 
Improvement 

Program
ü ü û ü ü ü

Funding Programs 
- 

Federal (Non-
FEMA)

ü û û û ü ü

Utility Fees - 
Stormwater, water, 

sewer, gas, or 
electric services

û û ü - ü ü

Grant Writer ü û û û ü ü

Education and Outreach

StormReady 
Certification û ü ü û û ü

Seasonal 
Emergency 

Management & 
Mitigation Outreach

ü û ü ü ü ü
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The Team also allowed jurisdictions to provide 
additional information for the capability assessment. 
Inquiries to localities prompted discussion and 
identification of a jurisdiction's regulatory capabilities, 
staff, fiscal resources, resiliency, and capacity to 
respond to hazards and implement new policies and 
programs, as well as their local governments’ political 
will to implement the mitigation actions based on 
NSVRC experience from other regional and local 
planning programs.

The results are presented in five implementation 
categories: emergency management, floodplain 
management, fiscal capability, staff resources, 
and planning and regulatory capability.

Emergency Management

The Planning Team reviewed various plans and 
documents, including Emergency Operations Plans 
(EOPs), pandemic flu response plans, the 2018 
Hazard Mitigation Plan, and fire codes. The review 
included detailed responsibilities and procedures 
localities should follow to deploy resources in 
response to an emergency, disaster, or hazard. 
Each of the five counties and the City of Winchester 
maintain and implement their own EOP. The counties 
usually include towns within their borders in their 
EOPs. The overall findings of the assessment are 
that each jurisdiction has sufficient capabilities in 
emergency management. Areas for improvement are 
noted in the mitigation strategies section.

Floodplain Management

Each jurisdiction mentioned in this plan participates 
in the NFIP program and plans to maintain continual 
compliance. The Planning Team evaluated existing 
plans, ordinances, and programs, including National 
Flood Insurance Program initiatives such as the 

Community Rating System (CRS), flood overlay 
protective districts and ordinances, and wetland 
protection plans. Participation in the CRS is voluntary. 
Any community that fully complies with the rules 
and regulations of the NFIP may apply to FEMA for 
a CRS rating and receive flood insurance premium 
rates discounted in increments of 5% according 
to CRS class designation. The CRS classes for 
local communities comprise 18 creditable activities 
organized under four categories:

1. Public Information

• Elevation Certificates

• Map Information Service

• Outreach Projects

• Hazard Disclosure

• Flood Protection Information

• Flood Protection Assistance

2.  Mapping and Regulations

• Additional Flood Data

• Open Space Preservation

• Higher Regulatory Standards

• Flood Data Maintenance

• Stormwater Management

3. Flood Damage Reduction

• Floodplain Management Planning

• Acquisition and Relocation

• Flood Protection

• Drainage System Maintenance

4. Flood Preparedness

• Flood Warning Program

• Levee Safety

• Dam Safety
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This capability area was considered sufficient thanks 
to the presence of an active regional floodplain 
manager. Additionally, all participating jurisdictions 
have a designated staff member responsible for 
carrying out NFIP commitments (see Table 5.2). 
However, the Planning Team identified some areas to 
improve capacities, including the Community Rating 
System and fewer houses on the repetitive properties 
list. There are currently no localities in the NSV region 
enrolled in the CRS program; however, efforts are 
underway to initiate the CRS program in the region. 
Regional mitigation strategies included the need for 
regional or local enrollment in the CRS as an outcome 
of this assessment. 

Another weakness identified in floodplain hazard 
mitigation was the number of repetitive loss properties 
and the lack of a mechanism to raise awareness 
among localities about opportunities to elevate, dry 
flood-proof, or relocate and acquire such properties. 
The Team identified additional steps needed to help 
localities better understand opportunities to reduce 
the list of repetitive loss properties. This area for 
improvement is reflected in a regional strategy to 
reduce repetitive loss properties through abatement 
or acquisition. 

Fiscal Capability

Staff inventoried and evaluated existing capital 
improvement and comprehensive plans as part of 
this plan update. Public funds invested in hazard 
mitigation improvements to benefit life and property 
within the region are essential components of 
capability. In addition, having the resources to 
assert the priority projects and programs for capital 
improvements and the staff needed to obtain funding 
to implement these projects is critical. Results of 
the capability assessment indicated a need for 
increased fiscal resources dedicated to implementing 

hazard mitigation strategies. This plan serves as 
a roadmap for localities to identify projects when 
funding opportunities become available. The Plan 
Maintenance section of this document provides 
localities and NSVRC with a framework to evaluate 
progress on implementing hazard mitigation strategies 
and the advancement of projects for grant funding.

Staff Resources

Where localities are limited in staff resources, the 
NSVRC or other service providers offer support 
to help these localities meet the letter and spirit of 
the hazard mitigation goals and strategies. A future 
regional approach could be identifying and pursuing 
planning grant funding opportunities to support 
additional hazard mitigation planning efforts of the 
localities in the region. This type of strategy could 
enhance the capability of staff resources.

Planning and Regulatory 
Capability

Localities demonstrate planning and regulatory 
capability by developing and implementing plans, 
ordinances, programs, and policies that reflect 
a commitment to responsible growth and land 
management with a clear focus on community 
safety and welfare. Along with effective land use 
and transportation planning, localities display 
capability through the presence and enforcement of 
comprehensive zoning and subdivision ordinances 
and building codes, effective emergency response, 
and mitigation planning. In addition, the protection of 
environmental resources demonstrates the capability 
to improve the resiliency of natural resources to 
recover from hazards. This assessment included an 
overview of key planning tools, regulatory tools, and 
programs in place or currently underway throughout 
the region. This capability was determined sufficient 
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in terms of the presence of planning tools except for 
several towns lacking a comprehensive land use plan.  

Other areas identified to improve or enhance 
capabilities through planning and regulations include 
ensuring continuity and coordination of hazard 
mitigation strategies with other regional and local 
plans and programs. For example, localities could 
implement a strategy to ensure plan consistency 
between hazard mitigation strategies and other 
planning efforts, such as community development 
plans covering property acquisition or violation 
abatement, bridge improvements in transportation 
programs, and stormwater detention basin upgrades 
under the Chesapeake Bay TMDL Watershed 
Implementation Plan.

Along with identifying potential effects on loss 
reduction, this information will help determine 
opportunities to address existing gaps, weaknesses, 
or conflicts among existing strategies. The plans 
and ordinances reviewed include disaster recovery 
plans, comprehensive land use plans, stormwater 
management plans, fire codes, building codes, 
historic preservation plans, zoning ordinances, 
building codes, and subdivision codes. This portion 
of the assessment aggregated the results from all 
five groups to help identify the capabilities within the 
planning region.

Overall, the assessment resulted in the identification 
of the following areas for continued improvement:

• Continuing to encourage and enhance regional 
and local emergency management;

• Updating database gaps in floodplain maps 
and promoting floodplain management through 
policies and projects;

• Improving fiscal capability and implementing 

mitigation strategies identified in this plan to fund 
when grant opportunities arise;

• Increasing local staff resources at the local level 
and through regional support;

• Continuing to develop a comprehensive planning 
and regulatory program in each jurisdiction to 
improve capability; and

• Integrating this plan into other planning 
mechanisms. 

Building Codes

Each jurisdiction’s building inspections office enforces 
the Virginia Uniform Statewide Building Code 
(VUSBC), which contains regulations that govern 
new buildings and structures as well as additions or 
repairs to existing buildings. Design requirements set 
out a minimum level of protection from wind, flood and 
snow loads, as well as requiring foundation protection 
from a variety of hazards. Building inspectors play 
a critical role in inspecting buildings damaged by 
hazards and determining if they are safe to inhabit 
or if repairs must be made prior to reoccupation. 
All towns in the NSV region rely upon their county's 
building department for code-related functions.

Land Use and Development 
Regulations

All jurisdictions within the NSV region, including 
incorporated towns, have regulations in place that 
limit or prohibit construction within the floodplain. 
Table 5.3 displays a breakdown of all hazards 
addressed by land use regulations in each jurisdiction.
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CAPABILITY ASSESSMENT

Table 5.2 - Northern Shenandoah Valley Region Staff Responsible for NFIP Commitments

Jurisdiction Floodplain Manager Title Floodplain Management Certification?

Clarke County Zoning Administrator No, but was previously certified (expired)

Berryville Zoning Administrator No, but has training

Boyce No floodplain manager on staff N/A

Frederick County Zoning Administrator No

Middletown Zoning Administrator Yes

Stephens City No floodplain manager on staff N/A

Page County Certified Floodplain Manager Yes

Luray Zoning Administrator No

Shenandoah Zoning Administrator No

Stanley Unknown Unknown

Shenandoah County Zoning Administrator No

Edinburg No floodplain manager on staff No floodplain manager on staff

Mount Jackson Interim Zoning Administrator No

New Market Unknown Unknown

Strasburg Unknown Unknown

Toms Brook Zoning Administrator No, but has training

Woodstock Zoning Administrator No

Warren County Planning Director Yes

Front Royal Zoning Administrator Yes

Winchester Certified Floodplain Manager Yes
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Clarke County ü ü ü ü

Berryville ü ü ü

Boyce ü ü ü ü

Frederick County ü ü ü ü

Middletown ü

Stephens City ü ü

Page County ü ü ü ü

Luray ü ü ü

Shenandoah ü ü ü ü

Stanley ü ü ü

Shenandoah County ü ü ü ü

New Market ü ü ü

Mount Jackson ü ü ü

Edinburg ü ü ü

Woodstock ü ü

Toms Brook ü ü ü

Strasburg ü ü ü ü

Warren County ü ü ü ü ü

Front Royal ü ü

Winchester ü ü ü

Table 5.3 - Northern Shenandoah Valley Region Hazard-Related Land Use and Development        
Regulations by Jurisdiction

CAPABILITY ASSESSMENT
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MITIGATION 
STRATEGIES
This mandated portion of the plan provides localities 
with a platform to identify actions and programs 
that can reduce the impacts of recognized hazards. 
Based on the findings of the Hazard Identification 
and Risk Assessment (Chapter 4) and the Capability 
Assessment (Chapter 5), this chapter includes a 
mission statement, goals, and actions. Components 
of the Mitigation Strategy include mitigation goals, 
identification and analysis of mitigation measures, 
and a Mitigation Action Plan.

Overview

This plan update includes a review of hazards 
and focuses on policies, programs, and projects 
that will reduce future impacts from hazards while 
achieving compatible economic, environmental, and 
sociopolitical goals. In addition, the Mitigation Action 
Plan subsection herein identifies policies, projects, 
and responsible entities and agencies to reduce 
the effects of hazards and protect life and property. 
In addition, the plan identifies funding sources as 
information is available. The Mitigation Action Plan 
lists specific strategies and projects, including 
descriptions, those responsible for implementation, 
potential funding sources, and estimated completion 
dates. This format provides a comprehensive 
checklist that the region can use as a monitoring tool 
and a reference for proposed policies and projects. 
Localities evaluated each hazard in terms of its 
impacts, localities’ ability to recover, and mitigation 
potential for each hazard.

Mitigation strategies were collaboratively prepared 
by the steering committee and individual jurisdictions 
using strategies from the 2018 plan, the State 

Hazard Mitigation Plan, and the experiences and 
desires of the Planning Team. The strategies provide 
participating jurisdictions with a blueprint for reducing 
potential losses identified in the risk assessment 
based on existing authorities, policies, programs, 
and resources and the ability to expand on and 
improve these existing tools. The Team thoroughly 
reviewed all jurisdictional comprehensive plans, 
budgets, and working knowledge of staff resources 
to assess localities’ capacity to implement strategies. 
Interviews were conducted with staff involved 
in local planning, public works, and emergency 
management to determine feasibility and identify the 
best means to implement a mitigation strategy. This 
plan update also consulted reviews of jurisdictional 
budgets, comprehensive plans, building codes, and 
ordinances.

The strategies also aim to provide an outline for 
jurisdictions to apply for funds to implement strategies 
that will reduce the impacts of natural disasters, and 
they will be updated and revised as the jurisdiction 
and Planning Team determine what is needed. In 
addition, a series of goals identified by the Team in 
the 2018 plan was revised and updated herein to help 
implement the mitigation strategies and reduce or 
avoid long-term vulnerabilities to the natural hazards 
identified.

This plan includes a section dedicated to a Mitigation 
Action Plan that adheres to conventional planning with 
a mission statement, goals, and mitigation actions 
to reduce the impacts of future hazard events. The 
Hazard Mitigation Steering Committee worked with 
NSVRC staff to guide the process. NSVRC staff held 
a series of meetings with localities to facilitate the 
identification of key priority projects and policies to 
reduce impacts on life and property from hazards. The 
Steering Committee reviewed and helped develop 
regional preferences from the prioritized actions.
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Each step in the Mitigation Action Plan provides a 
clearly defined set of policies and projects based 
on a rational framework for action. The components 
of the planning framework are as follows: mission 
statement, goals to meet the mission statement, and 
strategies to implement the goals through policies, 
programs, and projects. The result is a prioritized list 
of policies, programs, and projects, including contacts 
responsible for implementation, estimated completion 
date, and potential funding source(s).

The mission statement is:

To reduce the physical and economic 
impacts of natural hazards on all residents 
of the Northern Shenandoah Valley region 
to the benefit of life, health, property, and 

the environment.

The goals to achieve this mission statement provide 
a framework for manifesting the mission statement 
through policies, programs, and projects. The 
Planning Team identified these goals using the 
planning process identified in Chapter 2. These 
general hazard mitigation goals are broad policy 
statements that reflect what the region seeks to 
accomplish by implementing the mitigation plan and 
its strategies. The goals are tied directly to reducing 
the impacts of the hazards identified in this plan 
update, including HHPD failure. They are as follows:

• Goal #1: Reduce the short and long-term impact 
of hazard events on buildings and infrastructure, 
especially critical facilities.

• Goal #2: Improve the quality and accessibility of 
hazard-related data for future mitigation planning 
and project implementation.

• Goal #3: Incorporate hazard mitigation into 
regulations and policies across all levels and 
departments of local government.

• Goal #4: Implement cost-effective structural 
projects throughout the region to reduce the 
impact of future disaster events.

• Goal #5: Conduct training throughout the region 
for employees to improve response capabilities 
of local emergency management officials and 
to educate local officials of benefits of hazard 
mitigation techniques.

• Goal #6: Use continual and diverse outreach 
to educate all residents about natural hazard 
dangers.

• Goal #7: Prepare to meet the immediate 
functional and access needs of the population 
during natural hazards.

• Goal #8: Encourage proactive management 
of environmental features in ways that mitigate 
natural hazards.

Mitigation Action Plan

The Planning Team compiled each jurisdiction’s 
hazard mitigation strategies into a Mitigation Action 
Plan (Table 6.3). It includes all actions listed in the 
2018 plan and 14 new actions identified through 
the planning process. Additionally, it includes status 
updates from each participating jurisdiction on actions 
from the 2018 plan. No actions included in the 2018 
plan were removed. Because none of the actions 
brought forth during the 2023 plan update process 
were considered unsuitable for inclusion, the Team 
has included all suggested actions in the Action Plan. 
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Detailed action tables for actions that apply to the entire region are included at the end of this chapter. Detailed 
action tables for each county and the City of Winchester can be found in Appendix L and are separately 
included in the Local Executive Summary versions of this plan for each jurisdiction. Key elements of the 
mitigation action plan include:

Table 6.1 - Key Elements of the Mitigation Action Plan 
(Source: Hampton Roads Hazard Mitigation Plan, June 2022)

Criteria Description

Proposed Action

Identifies a specific action that, if accomplished, will reduce vulnerability 
and risk in the impact area. Actions may be in the form of local policies (i.e., 
regulatory or incentive-based measures), programs or structural mitigation 
projects and should be consistent with any pre-identified mitigation projects and 
objectives.

Site and Location
Provides details with regard to the physical location or geographic extent of the 
proposed action, such as the location of a specific structure to be mitigated, 
whether a program will be citywide, countywide, or regional, etc.

Cost Benefit Provides a brief synopsis of how the proposed action will reduce damages for 
one or more hazards.

Hazard(s) Addressed Lists the hazard(s) the proposed action is designed to mitigate for.

Goal(s) Addressed Indicated the Plan’s established mitigation goal(s) the proposed action is 
designed to help achieve.

Priority Indicates whether the action is a “high” priority, “moderate” priority, or “low” 
priority based on the established prioritization criteria.

Impact on Socially 
Vulnerable Populations

Indicates whether the action is has “very high” impact, “relatively high” impact,  
“relatively moderate” impact, “relatively low” impact, or “very low” impact based 
on FEMA National Risk Index rankings.

Estimated Cost Indicates what the total cost will be to accomplish this action. This amount wil 
be an estimate until actual final dollar amounts can be determined.

Potential Funding 
Sources

If applicable, indicates how the cost to complete the action will be funded. For 
example, funds may be provided from existing operating budgets or general 
funds, a previously established contigency fund, or a cost-sharing federal or 
state grant program.
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Lead Agency/
Department 
Responsible

Identifies the local agency, department, or organization that is best suited to 
implement the proposed action.

Implementation 
Schedule

Indicates when the action will begin and when it is estimated to be completed. 
Some actions will require only a minimal amount of time.

All actions from the 2018 plan retained the same priority level with the exception of the Pandemic Contunity 
of Operations goal, which was upgraded from Low to High due to impacts of the COVID-19 pandemic. For 
new actions, including those related to HHPDs, the Team adapted its criteria for action prioritization from the 
Commonwealth of Virginia’s 2023 Hazard Mitigation Plan as follows:

Unless otherwise stipulated in the detailed action tables, localities should complete items designated as High 
priority within one year of plan update adoption, those listed with Moderate priority within two-to-three years of 
plan update adoption, and strategies classified as Low priority within five years of adoption.

Table 6.2 - Prioritization Criteria 
(Source: Commonwealth of Virginia Hazard Mitigation Plan, June 2023)

Criteria Description

Human Health and Safety Action protects human health, enhances public safety, protects vulnerable 
populations, or mitigates significant damage potential.

Continuity of Operations
Action protects the NSV region’s ability to maintain continuity of operations, 
communications, critical infrastructure, and emergency management functions 
during a disaster.

Cost and Feasbility
Action is technically feasible and environmentally sound in terms of cost-
effectiveness, ability to be completed in a timely fashion, availability of expertise 
and technical support, and ease of implementation.

Loss Reduction and 
Economic Recovery

Action will reduce long-term financial losses and promote rapid economic 
recovery.

Benefits Multiple 
Agencies and 
Organizations

Action benefits several groups, communities, or regional/state agencies 
covering a large geographic area.

Multi-Hazard Mitigation Action mitigates damage to critical resources from more than one hazard.
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The following is a list of current funding sources and their acronyms as may be indicated in the mitigation 
actions. Source: Hampton Roads Hazard Mitigation Plan (2022)

DHS - U.S. Department of Homeland Security

• BRIC - Building Resilient Infrastructure and Communities

• HMGP - Hazard Mitigation Grant Program

• FMA - Flood Mitigation Assistance Program

• HHPD - Rehabilitation of High Hazard Potential Dams (HHPD) grant program

USACE - U.S. Army Corps of Engineers

• SFCP - Small Flood Control Projects

• FPMS - Flood Plain Management Services Program

EPA U.S. Environmental Protection Agency

• CWA - Clean Water Act Section 319 Grants

HUD - U.S. Department of Housing and Urban Development

• CDBG - Community Development Block Grant Program

USDA U.S. Department of Agriculture

• EWP - Emergency Watershed Protection

• WPFP - Watershed Protection and Flood Prevention

Virginia

• CFPF - Virginia Community Flood Preparedness Fund

MITIGATION STRATEGIES



142

Mitigation Action Action Description  G
oa

l #
1:

 B
ui

ld
in

g 
Lo

ss
es

 G
oa

l #
2:

 H
az

ar
d 

D
at

a

 G
oa

l #
3:

 P
ol

ic
y/

C
od

e 
In

te
gr

at
io

n

 G
oa

l #
4:

 S
tr

uc
tu

ra
l S

ol
ut

io
ns

 G
oa

l #
5:

 T
ra

in
in

g 
an

d 
Ed

uc
at

io
n

 G
oa

l #
6:

 P
ub

lic
 A

w
ar

en
es

s

 G
oa

l #
7:

 A
cc

es
s 

N
ee

ds

 G
oa

l #
8:

 E
nv

iro
n.

 M
an

ag
em

en
t

 F
lo

od
in

g

 W
in

te
r S

to
rm

s

 H
ur

ric
an

es
 &

 H
ig

h 
W

in
ds

 S
ev

er
e 

Th
un

de
rs

to
rm

s

 T
or

na
do

es

 W
ild

fir
e

 D
am

 F
ai

lu
re

 D
ro

ug
ht

 &
 E

xt
re

m
e 

H
ea

t

 E
ar

th
qu

ak
es

 L
an

ds
lid

es

 E
ro

si
on

 L
an

d 
Su

bs
id

en
ce

 (S
in

kh
ol

es
)

 P
an

de
m

ic

 A
lg

al
 B

lo
om

 H
az

ar
do

us
 M

at
er

ia
l I

nc
id

en
ts

 M
as

s 
Ev

ac
ua

tio
n 

Ev
en

ts

 C
la

rk
e 

C
ou

nt
y 

(a
nd

 T
ow

ns
)

 F
re

de
ric

k 
C

ou
nt

y 
(a

nd
 T

ow
ns

)

 P
ag

e 
C

ou
nt

y 
(a

nd
 T

ow
ns

)

 S
he

na
nd

oa
h 

C
ou

nt
y 

(a
nd

 T
ow

ns
)

 W
ar

re
n 

C
ou

nt
y 

an
d 

To
w

n 
of

 F
ro

nt
 R

oy
al

 C
ity

 o
f W

in
ch

es
te

r 

 A
ll 

N
SV

R
C

 J
ur

is
di

ct
io

ns

Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Hazard Awareness 
Programming

Work with local media outlets to increase 
awareness of natural hazards. Implement 

seasonal hazard awareness weeks or days (e.
g., hurricane preparedness week, winter 

weather awareness day).

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Virginia 

CFPF; Local 
funds

High

Warren: Completed and 
continuing to meet.

Clarke, Frederick: Ongoing

Shenandoah County: Social 
media is our main way of 
communicating anything 
emergency related with the public 
and media.  Local media outlets 
are shrinking here in Shenandoah 
County.  Typically - if there is a 
high impact weather event headed 
to our area - we start prepping by 
social media messaging.  There 
are times when the media will 
reach out to us and we will give 
statements, tips, etc.  Shenandoah 
County does not have a full time 
PIO; however, it is on the Board of 
Supervisor's radar to possibly fund 
it in the next few years.

Page: No status update

Shelter in Place 
Education

Conduct public education on the
principles of “sheltering in place.” ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Virginia 

CFPF; Local 
funds

Moderate

Winchester: Completed

Clarke: Not a high priority

Frederick County: Not started

Wind-Debris 
Education 

Programming

Educate residents and business owners about 
reducing possible wind-borne debris (e.g., 
anchoring storage sheds, moving outdoor 

furniture indoors, trimming trees).

✓ ✓ ✓ ✓ ✓ ✓ ✓
Clarke County 

Emergency 
Management Director

DHS: BRIC, 
HMGP; Local 

funds
Moderate

Clarke: Working with PIO to get 
information out via social 
media/newsletters

Water Conservation 
Plans

Encourage public and private water 
conservation plans, including consideration of 

rainwater catchment system.
✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate

Clarke: County used to sell rain 
barrels through a grant-funded 
progam. Discontinued several 
years aso after funding sources 
were eliminated.

Page: In progress for all, 
completed in Luray and Stanley

Shenandoah County: There are 
no projects that I am aware of with 
this particular item.  When drought 
becomes an issue - public 
messaging is our avenue of 
communication.  We have a robust 
Ag representative that works close 
with farmers.

FIREWISE Program Work with the Virginia Department of Forestry 
to implement the FIREWISE program. ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

VDOF Firewise 
Virginia 

Community 
Hazard 

Mitigation 
Grant, VDOF 
Community 

Wildfire 
Defense Grant 
Program, Local 

funds

Moderate

Warren: Completed in Sanitary 
Districts

Frederick: Ongoing

Clarke: VDOF is hands-off in our 
area

Shenandoah County: VDOF 
pretty hands off. We can hardly 
get them to respond to calls in Fire 
Season much less do any 
implementation for a FIREWISE 
program. 

Page: No status update

Table 6.3 - Northern Shenandoah Valley Region Mitigation Action Plan
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Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Storage of Damage 
Assessment Data

Identify means to coordinate, collect, and store 
damage assessment data in GIS format for 

each natural hazard event that causes death, 
injury and/or property damage.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 
and Planning Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High

Clarke: Setup if needed using 
GIS. Fire-EMS would provide 
GIS/Planning with the data and 
GIS/Planning would plot it using 
GIS tools.

Frederick: Ongoing - This is 
accomplished through the Crisis 
Track system. GIS is happy to look 
into any way to further integrate or 
improve this system. 

Shenandoah County: 
Shenandoah County has the paid 
version of Crisis Track. To my 
knowledge this information is not 
stored in our GIS data.

Emergency 
Generators at 

Critical Facilities

Consider providing necessary electrical hook-
up, wiring, and switches to allow readily 
accessible connections to emergency 

generators at key critical public facilities.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

andPublic Works 
Directors in each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate

Clarke: Ongoing

Shenandoah County: Critical 
facilities have been identified. To 
my knowledge that is where it has 
stopped.

Data or Hazard 
Modeling

Link structure value data with tax parcel GIS 
database to increase accuracy of loss 

estimates.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 
and Planning Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate

Clarke: Setup if needed using GIS 
and working with Commissioner of 
Revenues office. 

Frederick: Completed - this is 
done through the account 
numbers on each parcel, linked to 
the assessment accounts and real 
estate values.

Page: No status update
Improved 

Communications 
Equipment

Encourage purchase of NOAA radios. Provide 
NOAA weather radios to public facilities. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High

Winchester: Completed

Frederick: Ongoing

Investigate 
Structures

Investigate critical community facilities, such as 
administrative offices, shelters (non-school 

buildings), fire stations and police stations, to 
evaluate their resistance to hazard events.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

and Public Works 
Directors in each locality

DHS: BRIC, 
HMGP; HUD: 
CDBG; Local 

funds

High

Clarke: Ongoing

Warren: Will complete within 5 
years of plan adoption

Frederick: Not started

Loss Structure

Evaluate properties within the floodplain for 
possible relocation and/or buy out. In 

particular, target FEMA’s Repetitive Loss 
Properties for possible relocation and/or buy 

out.

✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP, FMA; 

USACE: FPMS; 
HUD: CDBG; 
Virginia CFPF

High

Clarke: Not started

Page: No status update

Shenandoah County: No status 
update

Stormwater 
Capacity

Identify program of corrective actions to 
improve stormwater systems’ capacity to 

handle major rain events.
✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

and Public Works 
Directors in each locality

DHS: BRIC, 
HMGP, FMA; 

USACE: FPMS; 
HUD: CDBG; 
Virginia CFPF

Low
Winchester: Completed

Clarke: Not Started

Notification Systems Investigate, develop, or enhance Reverse 911 
system or other public notification system. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High

Clarke, Winchester: Completed

Shenandoah County: Emergency 
Communications Department has 
purchased a reverse 911 system 
they use for public emergency 
messaging.  EM does have 
training and access to also use the 
system.

Frederick: Ongoing
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Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Local Floodplain 
Codes

Continue to enforce zoning and building codes 
to prevent/control construction within the 

floodplain. Review and revise, if needed, local 
floodplain ordinances.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Planning Directors in 

each locality

DHS: HMGP; 
Virginia CFPF; 

Local funds
Moderate

Warren, Winchester: Completed

Shenandoah County: Planning 
and Zoning complete for flood / In 
Progress

Clarke, Frederick: Ongoing

Local Wildfire Codes
Work with the Virginia Department of Forestry 

to review local zoning and subdivision 
ordinances to identify areas to include wildfire.

✓ ✓ ✓ ✓ ✓
Clarke County Planning 

Director

VDOF 
Community 

Wildfire 
Defense Grant 
Program, Local 

funds

Low Clarke: VDOF is hands-off in our 
area.

Mobile Home Park 
Windshields and 

Shelter

Work with mobile home parks to construct 
community wind shelters or to identify and 

publicize nearby shelters for residents.
✓ ✓ ✓ ✓ ✓ ✓ ✓

Clarke County 
Emergency 

Management Director

DHS: BRIC, 
HMGP; HUD: 

CDBG
Low Clarke: Not started

Stormwater 
Maintenance

Inspect and clear debris from stormwater 
drainage systems. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

and Public Works 
Directors in each locality

DHS: BRIC, 
HMGP; USDA: 
WPFP; Local 

funds

Low

Winchester: Completed

Clarke: VDOT, Town of Boyce, 
and Town of Berryville handle on 
as needed basis.

Warren: Completed in Sanitary 
Districts / County.

Shenandoah County: When we 
receive complaints they are given 
to VDOT - this isn't very impactful 
to EM in the county at this point.

Flood Plain 
Awareness 

Identify and educate homeowners in flood-
prone areas about flood insurance and 

floodplain mitigation measures.
✓ ✓ ✓ ✓ ✓ ✓

Frederick County 
Emergency 

Management Director

DHS: BRIC 
HMGP, Virginia 

CFPF
High Frederick: Not started

Dam Break 
Inundation Zone 

Awareness

Conduct emergency preparedness education 
campaign targeted at residents and business 

within dam break inundation zones.
✓ ✓ ✓ ✓ ✓ ✓

Frederick County 
Emergency 

Management Director

DHS: BRIC 
HMGP, Virginia 

CFPF
High Frederick: Not started

Home Improvement 
Workshops

Work with local home improvement stores, 
local media outlets and other local agencies to 
provide workshops to residents on mitigation 

techniques.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate

Warren: Will complete within 5 
years of plan adoption

Frederick: Not started

Turn Around, Don't 
Drown Campaign

Work with the National Weather Service to 
promote the Turn Around, Don’t Drown public 

education campaign.
✓ ✓ ✓ ✓

Frederick County 
Emergency 

Management Director

DHS: BRIC, 
HMGP, Virginia 

CFPF
Moderate Frederick: Not started

Pandemic 
Continuity of 

Operations

Add a pandemic annex to existing continuity 
plans to ensure they adequately address 
conditions specific to disease outbreak, 
including increased absenteeism, social 
distancing procedures, and impacts on 

interdependencies.

✓ ✓ ✓
Frederick County 

Emergency 
Management Director

DHS: BRIC, 
HMGP; Local 

funds

High 
(Upgrade
d from 
Low)

Frederick: Ongoing - Part of F&R 
COOP

Debris Management
Develop a comprehensive debris management 
plan as an annex to the Emergency Operations 

Plan.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High

Shenandoah County: Completed 
- this plan will be reviewed/revised 
after each disaster to include 
lessons learned.

Winchester: Completed

Frederick: Status unknown

GIS Training
Identify training opportunities for staff to 

enhance their ability to use GIS for emergency 
management needs.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 
and Planning Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High

Winchester: Completed

Frederick: Ongoing - GIS is 
happy to provide training on any of 
their systems that would benefit 
Emergency Managment. 

School Resilience
Investigate all primary and secondary schools 

to evaluate their resistance to hazards. 
Prioritize the schools that are used as 

community shelters.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors, 
Public Works Directors 

in each locality

DHS: BRIC, 
HMGP, FMA; 

USACE: FPMS; 
HUD: CDBG; 
Virginia CFPF

Low

Winchester: Completed

Frederick: Ongoing - several 
schools currently under going 
renovataions that include greater 
resiliency toward natural hazards.

Page: No status update
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Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Local Subdivision 
Ordinance

Review and revise, if needed, existing 
Subdivision Ordinances to include hazard 

mitigation-related development criteria in order 
to regulate the location and construction of 
buildings and other infrastructure in known 

hazard areas.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Frederick County 
Planning Director

DHS: BRIC, 
HMGP; Local 

funds
Moderate Frederick: Ongoing

Flood Warning 
Capabilities

Increase flood warning capabilities, particularly 
as they relate to dam failure. ✓ ✓ ✓ ✓

Frederick County 
Planning Director

DHS: BRIC, 
HMGP, FMA; 

USACE: SFCP, 
FPMS; HUD: 

CDBG; Virginia 
CFPF

High Frederick: Not started

Education 
Brochure/Program

Create a multi-level education brochure for 
residents. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
Low

Winchester: Not started

Page: No status update

Informational Flyer 
with Building 

Permits

Create informational flyer to be handed out at 
the time of building permits are applied for with 

regard to building weather resistant homes. 
This flyer would be targeted to contractors and 
developers in a way to enhance their building 

project.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Page County 
Emergency 

Management Director

DHS: BRIC, 
HMGP; Local 

funds
High Page: No status update

Back-Up Equipment 
at Critical Facilities

Identify need for back-up generators, 
communications, and/or vehicles at critical 

public facilities. Develop means to address the 
shortfall identified.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors, 
Public Works Directors 

in each locality

DHS: BRIC, 
HMGP; HUD: 
CDBG; Local 

funds

High

Shenandoah County: We 
unfortunately have to be reactive 
in EM instead of proactive. We 
know our trouble issues but 
oftentimes have either no funding, 
or staff time to go after grant 
funding to mitigate these issues.

Page: No status update

Power for Lift 
Stations

Procure and install backup generators for lift 
stations for wastewater treatment plants. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors, 
Public Works Directors 

in each locality

DHS: BRIC, 
HMGP; HUD: 
CDBG; Local 

funds

High
Winchester: Ongoing

Page: No status update

FIRM Updates
Coordinate with the state to update and digitize 

community Flood Insurance Rate Maps 
(FIRMs).

✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 
and Planning Directors 

in each locality

DHS: BRIC, 
HMGP; Virginia 

CFPF; Local 
funds

High

Page: Completed in Luray

Warren: Completed. To review 
annually for updates.

Shenandoah County: No status 
update

River Monitoring
Install additional river inflows and update the 
digital readouts to facilitate transfer of data 

(analog updates).
✓ ✓ ✓ ✓ ✓ ✓ ✓

Page County 
Emergency 

Management Director

DHS: BRIC, 
HMGP, FMA; 

USACE: SFCP, 
FPMS; HUD: 

CDBG; Virginia 
CFPF

High Page: No status update

Water Supply Plan Assist localities in meeting requirements of the 
Water Supply Plan Update. ✓ ✓ ✓

NSVRC Executive 
Director

DHS: BRIC, 
HMGP; Local 

funds
High NSVRC: No status update

Hazard Mitigation 
Plan Maintain hazard mitigation plan/data. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

NSVRC Executive 
Director

DHS: BRIC, 
HMGP; Local 

funds
High NSVRC: No status update

CRS Requirements Work with localities on meeting Community 
Rating System (CRS) requirements. ✓ ✓ ✓

NSVRC Executive 
Director

DHS: BRIC, 
HMGP, FMA; 

USACE: FPMS; 
HUD: CDBG; 
Virginia CFPF

Low NSVRC: No status update

Infrastructure 
Coordination

Initiate discussions with public/private utility 
companies to discuss incorporating mitigation 

measures into new and pre-existing 
development and infrastructure repairs. 

Options include: anchoring heavy equipment 
such as electrical transformers mounted on 
poles using additional straps and braces; 

reducing camber in overhead transmission 
lines; and providing cover for exposed utilities.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Page County 
Emergency 

Management Director

DHS: BRIC, 
HMGP; HUD: 
CDBG; Local 

funds

Low Page: No status update

Land Preservation Work with land trusts to facilitate purchase of 
land. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Page County 
Emergency 

Management Director

DHS: BRIC, 
HMGP; HUD: 
CDBG; Local 

funds

High Page: No status update
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Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Protecting Sewer 
System 

Components

Implement a program to seal and vent or raise 
sewer system components (i.e. manhole 
covers that are located in the 100-year 

floodplain or other areas identified as highly 
probable flooding).

✓ ✓ ✓

Page County 
Emergency 

Management Director 
and Public Works 

Director

DHS: BRIC, 
HMGP; HUD: 
CDBG; Local 

funds

High Page: (Luray complete with Town 
staff) / In progress

Protecting Capital 
Investments

Integrate the jurisdiction’s mitigation plan into 
current capital improvement plans to ensure 

that development does not encroach on known 
hazard areas.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: HMGP; 
Local funds Low

Warren: Will complete within 5 
years of plan adoption

Page: No status update

Flood Water Markers

Establish flood level markers along bridges 
and other structures to indicate the rise of 

water levels along creeks and rivers in 
potential flood- prone areas. Work with VDOT 

and other jurisdictions as needed.

✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP, FMA; 

USACE: SFCP, 
FPMS; HUD: 

CDBG; Virginia 
CFPF

Low

Shenandoah County: This 
project has been started and done 
in some areas of the county.  This 
is a project we will continue with.

Page: No status update

Maintain 
Appropriate Staffing

Staff Emergency Management Office, Public 
Works, and/or Planning Office at adequate 
levels as determined by the locality based 

upon population demographics with regard to 
density and hazardous risks.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors, 

Planning Directors 
and/or Public Works 

Directors in each locality

Local funds Moderate
Warren, Winchester: Completed

Page: No status update

Flooding on 
Transportation 

Routes

Work with localities to improve documentation 
of flooding events and impacts to 

transportation routes.
✓ ✓ ✓

Page County 
Emergency 

Management Director

DHS: BRIC, 
HMGP, FMA; 

USACE: FPMS; 
Virginia CFPF

High Page: No status update

StormReady 
Program

Consider participating in the StormReady 
Program sponsored by the National Weather 

Service.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality
Local funds Low

Winchester: Completed

Shenandoah County: No update, 
not a high priority

Page: No status update

Awareness at 
Schools

Create a Public Education Program for public 
and private schools within the community that 
will provide disaster preparedness information 
to the student bodies that can be utilized within 

their individual homes.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Virginia 

CFPF; Local 
funds

High

Shenandoah County: Ongoing, 
very relevant, Volunteer F&R Assn 
does a community business 
funding request each year and 
funds raised are used to purchase 
public education materials for 
teachers to use in schools. SCFR 
also responds to all requests from 
public and private schools and 
daycares for public information, 
public safety education.

Emergency 
Operations Plan

Review and modify the Emergency Operations 
Plan to better address the response to 

hazardous materials incidents by all 
emergency response personnel.

✓ ✓ ✓ ✓
Planning Directors in 

each locality

DHS: BRIC, 
HMGP; Local 

funds
Low Winchester: Completed

Incident 
Management & 

Command System 
Training

Provide National Incident Management System 
and Incident Command System training to all 
emergency response personnel and other key 

support personnel.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Local 

funds
High Winchester: Completed

Flood Mitigation
Review and investigate all flood-prone areas 
and structures within the 100 year floodplain 
area and incorporate mitigation measures 

where possible.

✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP, FMA; 

USACE: SFCP, 
FPMS; USDA: 
WPFP; HUD: 

CDBG; Virginia 
CFPF

Low

Winchester: Addressed and 
ongoing

Warren: Completed, unable to 
identify individual structures.

Shenandoah County: Most flood 
prone structures/areas are 
identified. No mitigation measures 
have been done by EM due to 
funding, lack of staffing.
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Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Damage 
Assessment and 

Mitigation Training

Provide training opportunities to local zoning 
and building code officials in subject materials 
such as damage assessment and mitigation.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 
and Planning Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
Low

Winchester: Complete, needs 
ongoing management

Shenandoah County: Our 
Building inspectors have been 
trained on how to use Crisis Track 
on their mobile phones to do 
damage assessment; however, 
there has been extremely high 
turnover and it should soon be 
repeated for refresher.

Warren: Will complete within 2 
years of plan adoption

Continuity of 
Operations

Develop plans that will provide continuity of 
operations for Public Safety and other related 

disciplines.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High Winchester: In progress

Shelter 
Assignments and 

Management 
Education

Conduct public education program throughout 
the City to residents and businesses relating to 

the "Shelter Assignments and Management."
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
Low Winchester: Not started

Community 
Speakers

Create a knowledgeable group of speakers 
within the community that can be available to 

present programs regarding Emergency 
Management Principles and Concepts to

residents

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Local 

funds
Low

Shenandoah County: Ongoing - 
We do not have dedicated full time 
EM staff.  Those of us that are 
Emergency managers, Deputy 
Emergency Management 
Coordinators have another primary 
job we have to put our first focus 
on.  EM is secondary in 
Shenandoah County unfortunately 
due to funding sources.  
Unfortunately this has made us a 
more reactive jurisdiction than 
proactive.  That being said, we 
rarely turn down opportunities to 
speak on preparation or the 
activities we have experienced as 
emergency managers.
Winchester: Completed

Comprehensive Plan 
Incorporation

Incorporate the hazard mitigation plan goals 
and strategies into each locality's 

Comprehensive Plan.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Planning Directors in 
each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate Warren: Completed

Emergency 
Management 
Committee 
Expansion

Expand the local emergency management 
committee to include private sector 

organizations.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality
N/A Low Warren: Completed and 

continuing to meet

Pre-Disaster Family 
Response Plan

Create a pre-disaster family response plan to 
distribute to members of the community with 

shelter designation.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High Warren: Will complete within 2 

years of plan adoption

Incorporating 
Hazard Mitigation 

into Daily 
Governmental 

Activities

Create training opportunities for departmental 
staff on how to introduce hazard reduction 

within the daily activities of government.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High Warren: Will complete within 2 

years of plan adoption

Incorporating 
Mitigation Principles 

into Local 
Emergency Plans

Incorporate mitigation principles into local
emergency management and recovery plans. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate Shenandoah County: Ongoing

Road Evaluation
Evaluate at-risk roads and implement 

mitigation measures (e.g. elevation, re-design). 
Work with VDOT as needed.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Shenandoah County 
Emergency 

Management Director 
and Public Works 

Director

DHS: BRIC, 
HMGP, FMA; 

USACE: FPMS; 
HUD: CDBG; 
Virginia CFPF

Low

Shenandoah County: We work 
closely with VDOT when we have 
road issues.  For the most part 
VDOT takes care of addressing 
any repetitive road issues they 
deem they can support financially.
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Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Protect and Restore 
Natural Flood 

Mitigation Features

Protect and restore resources that provide 
floodplain protection, riparian buffers, and 

other ecosystem services that mitigate 
flooding. Examples of this action include 

protecting and enhancing landforms that serve 
as natural mitigation features, using vegetative 
management, and protecting and preserving 

wetlands.

✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP, FMA; 

USACE: SFCP, 
FPMS; USDA: 
WPFP; Virginia 

CFPF

Moderate None (new action for 2023 plan 
update)

Stabilize Erosion 
Hazard Areas

To stabilize slopes susceptible to erosion, 
consider options such as bank stabilization, 

sloping or grading techniques, planting 
vegetation on slopes, terracing hillsides, or 
installing riprap boulders or geotextile fabric.

✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP, HUD: 
CDBG; Local 

funds

Moderate None (new action for 2023 plan 
update)

Implement a Fuels 
Management 

Program

Implement a fuels management program to 
reduce hazardous vegetative fuels on public 

lands, near essential infrastructure, or on 
private lands by working with landowners. The 
program can include pruning and clearing dead 

vegetation, prescribed burning, selective 
logging, cutting high grass, planting fire-

resistant vegetation, and creating fuel/fire 
breaks.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; VDOF 

Community 
Wildfire 

Defense Grant 
Program; Local 

funds

Moderate None (new action for 2023 plan 
update)

Non-English 
Communication

Identify non-English speaking residents to 
provide communication in their native 

language.
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High None (new action for 2023 plan 

update)

SHARES Program
Ensure that all local government centers have 
radio capabilities that enable participation in 

the SHARES program (DHS/CISA/ECD).
✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High None (new action for 2023 plan 

update)

Emergency Shelter 
Signage

Offer signage to help identify emergency 
shelters during disaster. ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; HUD: 
CDBG; Local 

funds

Moderate None (new action for 2023 plan 
update)

Communication with 
Elderly Citizens

Educate elderly citizens and others with limited 
access to the internet and mobile phone 

technology about pending emergencies and 
threats.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate None (new action for 2023 plan 

update)

Public Training 
Sessions

Facilitate public training sessions for targeted 
hazard mitigation activities. Example: conduct 

training for civilians/residents on personal 
mitigation and response to flooding, high 

winds, wildfires, etc. Create internal 
“certificates” for training participants and 

encourage completion of all available training.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Virginia 

CFPF; Local 
funds

Moderate None (new action for 2023 plan 
update)

CodeRED System
Increase participation in CodeRED or other 

emergency alert systems throughout the 
region.

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Local 

funds
Moderate None (new action for 2023 plan 

update)

Debris Clearance
Work with property owners and VOAD groups 
to clear streams, creeks, and drainage ditches 

of vegetation and debris prior to flooding 
events and identify problem areas.

✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC; 
USDA: WPFP; 
Virginia CFPF

Moderate None (new action for 2023 plan 
update)

HAZUS Data 
Collection 

Develop a robust data collection effort to 
improve the HAZUS run for the next Hazard 
Mitigation Plan update. Include Lidar data. 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓

Emergency 
Management Directors 
and Planning Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
High None (new action for 2023 plan 

update)

Water Quality 
Monitoring

Regularly monitor water quality for signs of 
nutrient imbalances and algal growth, allowing 

for early intervention.
✓ ✓ ✓

Emergency 
Management Directors 

in each locality

DHS: BRIC, 
HMGP; Local 

funds
Low None (new action for 2023 plan 

update)

FEMA HHPD Grant 
Program

Apply for FEMA High Hazard Potential Grant 
Dam Program funding to receive technical, 

planning, design, and construction assistance 
for eligible rehabilitation activities that reduce 

dam risk and increase community 
preparedness. 

✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

Local funds Low None (new action for 2023 plan 
update)

Dam Break 
Inundation Zone 

Ordinance

Consider adopting an ordinance that limits 
development in HHPD dam break inundation 
zones. (FEMA Required Revision HHPD4-a)

✓ ✓ ✓ ✓ ✓ ✓
Planning Directors in 

each locality Local funds Low None (new action for 2023 plan 
update)
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Agency/Department 
Lead

Potential 
Funding 
Source Priority Status Update Since 2018 Plan

Dam Break Modeling 
and Risk Analysis

Complete modeling and risk analysis on 
HHPDs that currently lack inundation zone 
mappping, downstream impact data, and/or 
emergency action plans. (FEMA Required 

Revision HHPD2-b)

✓ ✓ ✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP, FMA; 

USACE: SFCP, 
FPMS; Virginia 

CFPF

Low None (new action for 2023 plan 
update)

Hazardous Materials 
Response Plan 

(HMRP)

Develop and/or maintain a Hazardous 
Materials Response Plan (HMRP) including 

risk assessment, prevention measures, training 
and education, emergency response 

procedures, and recovery & remediation plans.

✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; EPA: 
CWA; Local 

funds

Low None (new action for 2023 plan 
update)

Mass Evacuation 
Plan (MEP)

Develop and/or maintain a Mass Evacuation 
Plan (MEP) including identification of 

evacuation routes, sheltering arrangements, 
and resource management.

✓ ✓ ✓ ✓
Emergency 

Management Directors 
in each locality

DHS: BRIC, 
HMGP; Local 

funds
Low None (new action for 2023 plan 

update)
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REGIONAL MITIGATION ACTION 1

Assist localities in meeting requirements of the Water Supply Plan Update.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Having a regularly updated Water Supply Plan ensures there is a strategic 
approach to meeting current and future water demand. It enables 
authorities to identify potential risks, optimize water resources, safeguard 
against shortages, and coordinate infrastructure investments, all of which 
contribute to maintaining a sustainable and resilient water supply system.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Drought & Extreme Heat

Goal(s) Addressed: Goal 3

Priority (High, Moderate, 
Low): High

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: NSVRC Executive Director

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 2

Maintain hazard mitigation plan/data. 

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Maintaining a hazard mitigation plan and its associated data is essential 
for a jurisdiction as it provides a systematic framework for identifying, 
assessing, and prioritizing potential risks and vulnerabilities. Through 
regular updates and continuous monitoring, it enables the development 
and implementation of targeted mitigation strategies, ultimately enhancing 
the community's resilience to natural and human-made disasters, reducing 
potential loss of life and property, and facilitating more efficient allocation of 
resources.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 2, Goal 3

Priority (High, Moderate, 
Low): High

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: NSVRC Executive Director

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 3

Work with localities on meeting Community Rating System (CRS) requirements.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Meeting Community Rating System (CRS) requirements provides a 
municipality with tangible benefits in the form of reduced flood insurance 
premiums for property owners within the community. By encouraging 
and recognizing community efforts to exceed the minimum floodplain 
management requirements, the CRS fosters a culture of risk awareness 
and resilience, supporting comprehensive floodplain management and 
environmental stewardship, and offering incentives that can lead to 
enhanced public safety and potentially significant financial savings for the 
community.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 3

Priority (High, Moderate, 
Low): Low

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: NSVRC Executive Director

Implementation Schedule: Within five years of plan update adoption

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 4

Incorporate the hazard mitigation plan goals and strategies into each jurisdiction's Comprehensive Plan.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Incorporating hazard mitigation goals and strategies into a community's 
comprehensive plan ensures that risk reduction is integrated into all 
aspects of community development and land use planning. This holistic 
approach facilitates coordination across different sectors, promotes resilient 
infrastructure and land use patterns, and aligns community resources 
towards minimizing vulnerabilities to natural and human-made hazards. By 
embedding these principles within the comprehensive plan, a community 
can enhance its overall resilience, protect human life and property, and 
often achieve more efficient and sustainable use of public resources.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 3

Priority (High, Moderate, 
Low): Moderate

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Planning Directors in each jurisdiction

Implementation Schedule: Within two to three years of plan update adoption

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 5

Incorporate mitigation principles into local emergency management and recovery plans.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Incorporating hazard mitigation goals and strategies into local emergency 
management and recovery plans creates a cohesive and proactive 
approach to disaster response and recovery. By aligning pre-disaster 
planning with post-disaster rebuilding, communities can enhance resilience, 
reduce vulnerabilities, and ensure that recovery efforts are strategically 
directed towards long-term risk reduction. This integrated approach enables 
more effective and efficient response to emergencies, minimizes potential 
loss of life and property, and ensures that recovery investments contribute 
to building a safer and more resilient community in the future.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 3

Priority (High, Moderate, 
Low): Moderate

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Managers in each jurisdiction

Implementation Schedule: Within two to three years of plan update adoption

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 6

Increase participation in CodeRED or other emergency alert systems throughout the region.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Participating in CodeRED or other emergency alert systems provides 
communities with a vital tool for delivering timely and accurate warnings 
to residents about imminent threats or emergencies. These systems 
enable authorities to send targeted alerts through various communication 
channels, such as phone calls, text messages, and emails, ensuring that 
citizens receive critical information quickly. The enhanced communication 
capacity can save lives, reduce injuries, and minimize property damage 
by enabling people to take appropriate precautions or follow evacuation 
instructions during emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6

Priority (High, Moderate, 
Low): Moderate

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Managers in each jurisdiction

Implementation Schedule: Within two to three years of plan update adoption

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 7

Develop a robust data collection effort to improve the HAZUS run for the next Hazard Mitigation Plan update. 
Include Lidar data.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Enhanced data quality, particularly from Lidar, provides more accurate 
topographic information and improved hazard modeling, leading to 
more precise risk assessments. By integrating comprehensive and 
technologically advanced data, the community can create more effective 
and targeted mitigation strategies, optimizing resource allocation and 
enhancing the overall resilience to various hazards

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 2

Priority (High, Moderate, 
Low): High

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Managers and Planning Directors in each jurisdiction

Implementation Schedule: Within one year of plan update adoption

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 8

Regularly monitor water quality for signs of nutrient imbalances and algal growth, allowing for early intervention.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Regularly monitoring water quality for signs of nutrient imbalances and 
algal growth ensures the maintenance of a healthy aquatic ecosystem. 
By detecting imbalances early, it allows for timely interventions to prevent 
overgrowth of harmful algal blooms, which can produce toxins harmful to 
both wildlife and humans.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Algal Bloom

Goal(s) Addressed: Goal 2

Priority (High, Moderate, 
Low): Low

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Managers in each jurisdiction

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

MITIGATION STRATEGIES



158

REGIONAL MITIGATION ACTION 9

Develop and/or maintain a Hazardous Materials Response Plan (HMRP) including risk assessment, prevention 
measures, training and education, emergency response procedures, and recovery & remediation plans.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Developing and maintaining a Hazardous Materials Response Plan is 
vital for ensuring the safety, health, and environmental protection of a 
community. The plan should outline clear procedures and responsibilities 
for responding to hazardous material incidents, minimizing the risk of 
human injury and environmental damage. It ensures that the necessary 
resources, such as equipment and trained personnel, are readily available 
and coordinated efficiently during an emergency. By facilitating a swift 
and effective response, a Hazardous Materials Response Plan helps to 
reduce the potential consequences of an incident, fosters compliance with 
regulatory requirements, and demonstrates a commitment to responsible 
handling and management of hazardous substances.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Hazardous Material Incidents

Goal(s) Addressed: Goal 3, Goal 5

Priority (High, Moderate, 
Low): Low

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; EPA: CWA; Local funds

Lead Agency/Department 
Responsible: Emergency Managers in each jurisdiction

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

MITIGATION STRATEGIES
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REGIONAL MITIGATION ACTION 10

Develop and/or maintain a Mass Evacuation Plan (MEP) including identification of evacuation routes, sheltering 
arrangements, and resource management.

BACKGROUND INFORMATION

Site and Location: Throughout the Northern Shenandoah Valley Region

Benefit Cost:

Developing and maintaining a Mass Evacuation Plan (MEP) is essential 
for ensuring the coordinated and efficient evacuation of populations in 
emergencies. An MEP identifies evacuation routes, shelters, transportation 
means, and special needs considerations, providing a systematic 
framework for a safe and orderly evacuation. By outlining clear roles and 
responsibilities, it enables different agencies and stakeholders to work in 
harmony during a crisis. Regular maintenance and updating of the plan 
ensure that it reflects current risk assessments, population dynamics, and 
resource availability.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Mass Evacuation Events

Goal(s) Addressed: Goal 3, Goal 5

Priority (High, Moderate, 
Low): Low

Impact on Vulnerable 
Populations: Very Low to Very High; variable across the region

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; EPA: CWA; Local funds

Lead Agency/Department 
Responsible: Emergency Managers in each jurisdiction

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

MITIGATION STRATEGIES
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PLAN MAINTENANCE
This chapter discusses how participating jurisdictions 
will implement mitigation strategies and how the 
plan will be evaluated and updated over time. It also 
outlines how the public will continue to be involved in 
hazard mitigation planning. The overall goal is for the 
plan to remain a living document.

Plan Adoption

The 2023 update to this plan is expected to be 
adopted by the Town of Edinburg on September 
12, 2023, and all other NSV jurisdictions will adopt 
the plan update within one year of that date. The 
governing body of each jurisdiction will be responsible 
for adopting the plan. Each governing body has the 
statutory authority to promote actions to prevent the 
loss of life and property from natural hazards.

Each jurisdiction participating in this plan is 
responsible for implementing specific mitigation 
actions prescribed in the previous chapter. Each 
action has been assigned to an agency, local 
government, or point of contact that will be a 
resource for future committee reviews to contact 
regarding the status of a strategy. Because the 
jurisdiction-specific mitigation actions are specific to 
each local government, each jurisdiction will adopt 
their locally specific Mitigation Strategy section of 
the plan separately. Separate adoption of locally 
specific actions is required so that each jurisdiction 
is not responsible for the action(s) of the jurisdiction 
involved in the planning process. Separate adoption 
of locally specific actions allows each jurisdiction to 
retain flexibility over its prioritized strategies within the 
plan between each five-year update. 

Resolutions for plan adoption can be found in 
Appendix A.

Status Tracking

The Planning Team will implement status-tracking 
mechanisms to provide updates to the regional 
steering committee. The NSVRC or designated 
committee member(s) will maintain an annual 
database documenting the status of each strategy.

Components of Future Updates

The steering committee determined future updates 
should include the following, at a minimum:

• An evaluation of the plan and its strategies at the 
end of each calendar year.

• A survey of localities regarding strategy status, 
suggestions for funding, etc. NSVRC staff will 
issue surveys, review responses, and report 
findings to all participating jurisdictions and the 
Board of Commissioners, maintain them on file in 
a central database at NSVRC, and report survey 
findings and recommendations to the VDEM 
annually

• Annual surveys and evaluations for each update 
will also include identifying and reviewing any 
new relevant reports, plans, or data affecting 
that community's natural hazard planning. For 
example, annual updates will survey each 
jurisdiction for updated comprehensive or capital 
improvement programs. NSVRC staff may assist 
each jurisdiction with a narrative to update their 
jurisdiction-specific or regional plans to reflect 
pertinent sections of this plan.

• NSVRC staff will issue an annual media release 
informing the public that survey results are 
available for comment online. A public meeting 
may be held to solicit additional comments, and a 

PLAN MAINTENANCE
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summary of any public comments will be included 
in the annual report.

• Submission of an annual Hazard Mitigation update 
report to VDEM and FEMA. This report will also be 
available to the public on the NSVRC website.

• The plan update and its evaluations will be issued 
to the localities and interested stakeholders 
by NSVRC staff, as directed by the steering 
committee. It will include a schedule of the 
plan review meetings, current attendees, and 
an invitation to participate. In addition, the 
plan update shall include the title and name of 
each contact person and how each jurisdiction 
participated. The meetings will also be announced 
to the public through NSVRC media releases.

• During this plan update, NSVRC staff monthly 
meetings included plan summaries to identify 
potential overlap with other regional or local 
projects or plans. In future updates, the NSVRC 
Executive Director will ensure the plan is 
discussed quarterly during NSVRC staff meetings 
to raise staff awareness of cross-over occurring 
in other program areas between projects and this 
plan. In addition, jurisdiction-specific or regional 
plan update processes will be encouraged to 
include relevant sections of this plan update. 
For example, NSVRC staff discussions may 
note overlap between natural hazard mitigation 
planning and community development and 
housing (property acquisition and improvement 
efforts), transportation planning (for example, road 
and bridge improvements), and natural resource 
planning efforts (for example, stormwater efforts). 
Regional and local plans, projects, and programs 
will be updated to reflect pertinent sections of this 
plan update.

Annual surveys and updates to the plan will be 
coordinated by NSVRC staff and reported by 
the NSVRC's Executive Director. The Executive 
Director will identify the responsible staff to meet 
the requirements of the annual updates, monitor 
implementation, and evaluate the plan's effectiveness.  
NSVRC staff will work under the guidance of the 
Hazard Mitigation Steering Committee and report 
all findings through the steering committee. The 
steering committee will develop surveys and other 
mechanisms to monitor the plan’s effectiveness and, 
if necessary, revise protocols per guidance from the 
steering committee. In addition, NSVRC staff will 
coordinate with the steering committee to update and 
revise the plan every five years. The Execute Director 
of the NSVRC shall submit the plan update to VDEM 
annually as approved by the steering committee. 
The participating jurisdictions will be provided with 
an opportunity to add representatives to the steering 
committee annually. 

The 2028 plan update will also include the following: 
each participating jurisdiction's review and revisions to 
the plan; what documents and plans each jurisdiction 
revised to reflect the 2023 plan update; progress 
in local mitigation efforts; and changes in strategic 
priorities. The plan will be resubmitted to the state and 
then advanced to FEMA for approval.

The Planning Team completed a review of progress 
on local mitigation strategies from the 2018 plan 
as part of this update. Most localities have made 
some progress on their 2018 mitigation strategies 
through ordinance reviews, floodplain reviews and 
management, GIS implementation, and development.

Potential funding sources for action implementation 
have also been listed for each identified action. 
These funding sources are not meant to be the only 
potential funding sources or strategies, but they 
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provide an initial starting point for new projects and 
projects already in progress. As part of the steering 
committee’s tracking strategy process, funding 
requests can be revisited and updated as needed. 
Each participating jurisdiction will be responsible for 
determining additional implementation procedures 
beyond the Mitigation Action Plan. Individual localities 
will be responsible for integrating the plan into other 
planning documents, processes, or mechanisms, 
such as comprehensive or capital improvement 
plans, where appropriate. Local officials, planners, 
and emergency management staff are encouraged 
to continue to advocate for reviewing and including 
identified mitigation strategies in relevant local plans 
and ordinances.

Periodic revisions and updates of the plan are 
required to ensure that the goals and objectives of the 
plan are kept current, considering potential changes in 
hazard vulnerability and mitigation priorities. This will 
also include updates to the list of critical facilities and 
checks for compliance with new state and/or federal 
regulations that could affect mitigation strategies.

In addition to annual updates, this plan is mandated 
for a five-year update in 2028. Any increases in 
population, development, natural setting, urban 
areas, and new technology for assessing hazards 
or reducing risks from hazards will be included. In 
addition, the five-year update will also include any 
FEMA mapping revisions or maps where there was 
previously a lack of coverage.

NSVRC staff and the Hazard Mitigation steering 
committee will be responsible for the continued 
coordination of the annual monitoring of this plan. 
The Emergency Management Coordinator from 
each county and the City of Winchester will provide 
annual updates to the Committee and NSVRC staff 
for an annual report to VDEM. The yearly reports 

will be compiled at the end of each calendar year. 
If any of the Counties or Towns that participated in 
this planning effort wish to not participate in future 
updates, they must notify the NSVRC Executive 
Director in writing.

To assist localities with grant writing, annual reviews 
of this plan will include a list of any new disaster 
declarations. Emergency Management Coordinators 
will report yearly losses. NSVRC staff will maintain 
the documentation for annual reviews of the plan 
and house them in a central location available to all 
participating localities. These yearly updates will serve 
as the basis for the 2028 plan update. NSVRC staff 
will review the annual survey and evaluation results 
and ensure localities are informed of opportunities to 
revise plans to incorporate regional and local hazard 
mitigation updates and reference this plan and future 
iterations.

The results of the five-year review will be summarized 
in a report prepared by NSVRC staff and reported to 
the Board of Commissioners for the NSVRC or to a 
designated committee. This annual report will include 
a summary of any strategy changes in the plan, 
an evaluation of the plan's effectiveness, and any 
recommendations by the localities.
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LIST OF ACRONYMS

BCA - Benefit-Cost Analysis

BCR - Benefit-Cost Ratio

CDC - Centers for Disease Control and Prevention

CDGB - Community Development Block Grant

CGIT - Center for Geospatial Information Technology 

(Virginia Tech)

CIP - Capital Improvement Plan

CRS - Community Rating System

DCR - Department of Conservation and Recreation

DEQ - Department of Environmental Quality

DHS - Department of Homeland Security

DMA2K - Disaster Mitigation Act of 2000

EAS - Emergency Alert System

EF Scale - Enhanced Fujita Scale

EOP - Emergency Operations Plan

ESRI - Environmental Systems Research Institute, 

Inc.

FEMA - Federal Emergency Management Agency

FIMA - Federal Insurance and Mitigation 

Administration

FIRM - Flood insurance rate map

FMA - Flood Mitigation Assistance Grant Program

GIS - Geographic Information System

GPD - Gallons per day

HAB - Harmful algal bloom

HAZMAT - Hazardous materials

HAZUS-MH - Hazards-United Statues Multi-Hazard

HEMS - Helicopter Emergency Medical Services

HHPD - High Hazard Potential Dam

HIRA - Hazard Identification and Risk Assessment

HMA - Hazard Mitigation Assistance Program

HMGP - Hazard Mitigation Grant Program

HOA - Homeowner's Association

HUD - U.S. Department of Housing & Urban 

Development

LWIA - Local Workforce Innovation Area

MOA - Memorandum of agreement

NCEP - National Centers for Environmental Prediction

NFIP - National Flood Insurance Program

NIDIS - National Integrated Drought Information 

System

NOAA - National Oceanic and Atmospheric 

Administration

NPS - National Park Service

NRCS - Natural Resources Convention Service

NSV - Northern Shenandoah Valley

NSVRC - Northern Shenandoah Valley Regional 

Commission

NVEPT - Northern Valley Emergency Planning Team

NWI - National Wetlands Inventory

NWS - National Weather Service

OSHA - Occupational Safety and Health 
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Administration

PDC - Planning District Commission

PDM - Pre-Disaster Mitigation Grant Program

QA - Quick assessment

RFC - Repetitive flood claims

SAV - Submerged aquatic vegetation

SGSF - Southern Group of State Foresters

SRL - Severe Repetitive Loss

SVEC - Shenandoah Valley Electric Cooperative

TMDL - Total Maximum Daily Loads

TSA - Transitional Sheltering Assistance

USDA - United States Department of Agriculture

USGS - United States Geological Survey

VDEM - Virginia Department of Emergency 

Management

VDH - Virginia Department of Health

VDOF - Virginia Department of Forestry

VEC - Virginia Employment Commission

WMC - Winchester Medical Center

WUII - Wildland Urban Interface Index
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Abutment - the part of a valley or riverbank on 
either side of a dam against which it is constructed. 
Abutments resist the reservoir's lateral pressure and 
help anchor the dam to the surrounding land. The 
condition and stability of abutments are critical to the 
overall stability of the dam.

Algal bloom - a rapid increase or accumulation in 
the algae population in freshwater or marine water 
systems. It is often recognized by the discoloration 
in the water from the algae's pigments. While not 
all algal blooms are harmful, some can produce 
toxins that harm fish, mammals, birds, and humans 
or indirectly harm aquatic ecosystems by depleting 
the oxygen in the water. These harmful effects are 
associated with harmful algal blooms (HABs).

Bankfull depth - a term used in hydrology to describe 
the maximum water height in a river or stream 
channel that can be contained without spilling into 
the flood plain. It is a key indicator in river channel 
analysis and is significant in designing and managing 
stream restorations, bridges, and other hydraulic 
structures.

Benefit-Cost Analysis (BCA) - a method that 
determines a hazard mitigation project's future risk 
reduction benefits and compares those benefits to 
its costs. The result is a Benefit-Cost Ratio (BCR). A 
project is considered cost-effective when the BCR is 
1.0 or greater.

Burn probability - the likelihood of a given area 
burning from a wildfire over a specific time period. It 
is calculated by assessing various factors, including 
terrain, weather conditions, vegetation type, and 
historical fire activity. Burn probability models are 
essential in deciding on fire management and 
mitigation strategies.

Burst swath - a path or track left by downburst winds, 
which are powerful, localized columns of wind that 
drop down and burst outward upon hitting the ground. 
In meteorological radar imaging, a burst swath can 
indicate areas of intense precipitation or wind activity. 

Capability - the capacity to carry out projects and 
policies designed to reduce future impacts from 
hazards, including the resiliency of a jurisdiction to 
respond to a hazard and resources and political will 
to implement policies and programs to strengthen 
hazard mitigation actions and implement strategies 
identified in this plan.

Capital improvements - investments made to 
improve, upgrade, or extend the lifespan of public 
infrastructure.

Census block - the smallest geographic unit the 
Census Bureau uses for data tabulation.

Community Development Block Grant (CDBG) 
Program - a federal program that provides funds 
to local and state governments to develop viable 
urban communities. The grants are used for 
various community development projects, such as 
infrastructure improvements, affordable housing 
development, and economic development projects.

Community Rating System (CRS) - a program 
developed by FEMA's National Flood Insurance 
Program (NFIP). It provides discounts on flood 
insurance premiums in communities that undertake 
actions exceeding the minimum NFIP requirements 
to protect their citizens and properties from flooding. 
These actions can include improved floodplain 
management, flood protection activities, mapping and 
data analysis, and public information initiatives.

Comprehensive Plan - a document designed to 
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guide the future actions of a community. It presents a 
vision for the future consisting of long-range goals and 
objectives for activities that affect the local community. 
The plan can include guidance on the development of 
land, infrastructure, public and private transportation, 
housing, recreation, environmental resources, and 
more. It is the foundation for all land use decisions 
and typically includes policies, goals, and proposals 
for the community's future economic development, 
housing, transportation, parks, and public facilities.

Creep - the slow, continuous, imperceptible 
downslope movement of soil and rock particles.

Critical facility - a building, structure, or location 
which is vital for response during an emergency. 
Examples include hospitals and other healthcare 
facilities, fire and police stations, power plants, 
transportation hubs, water and wastewater treatment 
plants, and locations like schools that may serve as 
shelters or command centers in an emergency.

Critical utility site - an essential location in a utility 
network, such as a water treatment plant, power 
generation facility, or communication hub. These sites 
maintain electric, water, gas, and telecommunications 
services. Significant disruptions to daily life, public 
safety, and the economy could occur if these sites are 
compromised due to disasters or other emergencies.

Dam break inundation zone - the area downstream 
of a dam that would be affected by the release of 
water in the event of the dam's failure.

Data standardization - the process of making 
data consistent and comparable by aligning it 
with a standard format, definition, or specification. 
Standardization is vital for ensuring that data from 
different sources or collected at other times can be 
compared or combined meaningfully.

Debris flow - a form of rapid mass movement in 
which mixtures of loose soil, rock, organic matter, air, 
and water mobilize as a slurry that flows downslope. 
They are typically triggered by heavy rainfall or rapid 
snowmelt and can move at extremely high speeds, 
causing severe damage to buildings, infrastructure, 
and landscapes. Debris flows are common in hilly 
or mountainous regions, particularly where the 
vegetation has been removed by fire or human 
activity.

Depth grid - a type of raster data file where each 
pixel or grid cell represents a specific geographic area 
and contains a value representing depth, such as the 
depth of water in a flood model, the depth of snow 
cover, or the depth to groundwater. They are used 
to visualize and analyze spatial variations in depth 
across a landscape.

Derecho - a widespread, long-lived windstorm 
associated with a band of rapidly moving showers or 
thunderstorms. These storms can produce destructive 
winds, heavy rainfall, and sometimes tornadoes. The 
term comes from the Spanish word for "straight", 
referring to the straight-line winds often created by 
these storms, in contrast to the swirling winds of a 
tornado. Derechos are a major weather hazard that 
can cause significant damage over large areas.

Downburst - a powerful, localized column of wind 
that drops from a thunderstorm and bursts outward 
upon hitting the ground. Downbursts can cause 
damage similar to a tornado, but the damage typically 
falls in a straight line, as the winds are directed 
downwards and outwards rather than rotating as in a 
tornado.

Earthslide - a form of mass movement in which soil 
masses move down a slip face, usually on top of the 
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bedrock.

Emergency Alert System (EAS) - a national public 
warning system commonly used by state and local 
authorities to deliver important emergency information 
to affected communities.

Enhanced Fujita Scale (EF Scale) - a classification 
system for rating the intensity of tornadoes in the 
United States and Canada based on the damage they 
cause. The scale was updated from the original Fujita 
Scale (F Scale) in 2007 to reflect better examinations 
of tornado damage surveys and align wind speeds 
more closely with associated storm damage. It 
classifies tornadoes from EF-0 (minor) to EF-5 
(incredible damage) based on the severity and types 
of damage observed.

Eutrophication - a process in which a body of water 
becomes overly enriched with minerals and nutrients, 
which induce excessive growth of plants and algae. 
Anthropogenic eutrophication occurs when this 
process is caused by human activity, often through 
the discharge of nutrients (primarily nitrogen and 
phosphorus) from sewage and agricultural runoff. This 
can lead to a dense growth of plant life and death 
of animal life from lack of oxygen, as the excessive 
algae and plant growth can deplete the water's 
oxygen, causing a "dead zone."

Evapotranspiration - a term used in hydrology and 
climatology to describe the sum of evaporation and 
plant transpiration from the Earth's land and ocean 
surface to the atmosphere.

Extreme heat event - a heat event that occurs when 
the temperature rises significantly above the average 
high for a specific place and time of year. Extreme 
heat events can pose serious health risks, including 
heat exhaustion, heat stroke, and death, particularly 

for vulnerable populations such as the elderly, the 
very young, and those with chronic illnesses.

FIREWISE - a voluntary program that provides a 
framework to help neighbors get organized, find 
direction, and take action to increase the ignition 
resistance of their homes and community. It 
encourages local solutions for wildfire safety by 
involving homeowners, community leaders, planners, 
developers, firefighters, and others to protect people 
and property from wildfire risk.

Flash flood - a sudden, rapid flooding event typically 
caused by heavy rain. These floods are particularly 
dangerous due to their swift onset and the often 
unexpectedly high water levels.

Flood inundation map layer - a tool used in 
geographic information system (GIS) applications 
to display areas likely to be covered by water in the 
event of a flood. This layer is created by combining 
river flow rates, terrain, and rainfall data to predict the 
areas inundated during a flood event.

Flood Mitigation Assistance Program (FMA) - a 
FEMA program intended to reduce or eliminate 
flood risk to buildings insured by the National Flood 
Insurance Program (NFIP). The program provides 
funding to states, territories, federally-recognized 
tribes, and local communities for projects and 
planning that reduce or eliminate the long-term risk of 
flood damage to structures insured under the NFIP.

Flood overlay protective district - a regulatory 
tool many municipalities use in land-use planning. 
It superimposes additional requirements over the 
existing zoning regulations for areas prone to 
flooding. These requirements can dictate the type of 
developments permitted, the construction methods 
used, and other mitigation measures to limit the 
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potential damage caused by floods and protect 
natural floodplain functions.

Floodplain - the flat area of land adjacent to a river or 
stream that is periodically inundated with water.

Frontal passage - the movement of a weather front 
through a geographic area.

Geographic Information Systems (GIS) - computer-
based tools for gathering, managing, and analyzing 
data related to positions on Earth's surface. GIS 
integrates many data types and allows for the 
visualization, interpretation, and analysis of spatial 
relationships, patterns, and trends. It can involve data 
on various scales, from global climate patterns to local 
road layouts, and is used in multiple fields, including 
urban planning, transportation, disaster management, 
and environmental science.

Geologic ridge - a geological feature composed of 
a chain of mountains or hills that form a continuous 
elevated crest for some distance.

Geospatial modeling - analytical procedures 
involving mathematical models and simulations 
to interpret and analyze geographic data. They 
encompass a range of techniques for representing 
real-world phenomena, predicting spatial patterns or 
behaviors, and testing hypotheses. These techniques 
include spatial statistics, spatial regression, and 
geographically weighted regression. Geospatial 
modeling is used in many fields, such as climatology, 
epidemiology, urban planning, and transportation, 
where understanding spatial patterns and 
relationships is essential.

Groundwater table - the upper surface of the zone of 
saturation in the ground, above which lies the zone of 
aeration, where soil pores are filled with air and water. 

Below this table, the Earth's subsurface is saturated 
with water.

Harmful algal blooms (HABs) - phenomena that 
occur when algae—a type of microscopic plant found 
in freshwater and marine (salt) water—grow out of 
control while producing toxic or harmful effects on 
people, fish, shellfish, marine mammals, and birds. 
HABs can be stimulated by various factors, including 
nutrient pollution from human activities such as 
agriculture and wastewater, changes in water flow, 
and changing climate conditions.

Hazard Identification and Risk Assessment 
(HIRA) - a process used in disaster management and 
emergency preparedness to identify potential hazards 
and analyze what could happen if a hazard occurs. 
This process involves studying potential risks, their 
causes and effects, their frequency and magnitude, 
and the exposure and vulnerability of people, 
property, and the environment to those risks. The 
outcome of a HIRA process is typically a prioritized list 
of hazards and associated risks that require attention.

Hazard Mitigation Grant Program (HMGP) - a 
program administered by FEMA that provides grants 
to state and local governments to implement long-
term hazard mitigation measures after a major 
disaster declaration. The purpose of the HMGP is 
to reduce the loss of life and property due to natural 
disasters and to enable mitigation measures to be 
implemented during the immediate recovery from a 
disaster.

Hazard Mitigation Plan - a document prepared by 
cities, counties, states, or tribes that outlines their 
approach to reduce or eliminate the long-term risk to 
human life and property from hazards. Jurisdictions 
must have a FEMA-approved hazard mitigation plan 
to be eligible for certain non-emergency disaster 
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assistance, including funding for mitigation projects. 
These plans typically include sections on risk 
assessment, mitigation strategy, plan maintenance, 
and planning process.

Hazardous material incident - an event in which 
a harmful substance is released in a location where 
it can harm humans, animals, or the environment. 
The substance could be a chemical, biological, 
radiological, or nuclear material. These incidents can 
occur during the production, storage, transportation, 
use, or disposal of hazardous materials. They can 
result in contamination, exposure, injury, or death, 
depending on the nature and severity of the incident.

Housing density - a measure of the number of 
housing units per unit of area, such as an acre or a 
square mile.

Hydrological drought - a type of drought that occurs 
due to shortfalls of precipitation on surface water and 
groundwater supplies.

Impoundment failure - the collapse or breach 
of a structure that is designed to hold back water 
or another substance. The most common type of 
impoundment failure is dam failure, which can result 
in a catastrophic release of water, causing flooding 
and other damage downstream. Various factors, 
including structural issues, poor maintenance, 
extreme weather events, or geological disturbances 
like earthquakes, can cause impoundment failures.

Infiltration - the process by which water on the 
ground surface enters the soil.

Intercensal - a term that refers to the period 
between two censuses. For example, in the United 
States, a census is conducted every ten years, 
so the intercensal period would be the ten-year 

span between each census. Intercensal estimates, 
therefore, are estimates that are made for years in 
between censuses.

Jurisdiction - an area governed by a particular 
entity like a government, public service department, 
or other organization. For example, in emergency 
management, a jurisdiction may refer to the area for 
which a particular agency has responsibility.

Karst - a type of landscape that is formed when 
soluble rocks, such as limestone, dolomite, or 
gypsum, are dissolved by water. This dissolution can 
create a range of features, both on the surface and 
underground, including sinkholes, caves, and complex 
drainage systems.

Land use - a term that refers to the human use of 
land. It represents land's economic and functional 
roles for a given community or environment. It can 
include agricultural use, industrial use, residential use, 
and conservation efforts, among others. Land use is 
often managed and regulated through public policy, 
and it is a key consideration in urban planning and 
environmental management.

Landslide - a type of geological phenomenon that 
includes a wide range of ground movements, such 
as rockfalls, deep-seated slope failures, and shallow 
debris flows. They can be triggered by natural 
causes like heavy rainfall, earthquakes, or human 
activities like deforestation, mining, and construction, 
destabilizing the slope.

Mass evacuation event - a term that refers to the 
organized, phased, and supervised dispersal of 
people from dangerous or potentially dangerous 
areas. These events can be in response to various 
incidents, including natural disasters, industrial 
accidents, bomb threats, or acts of terrorism. Planning 
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for mass evacuation events involves considering 
multiple factors, including transportation, sheltering, 
and ensuring the safety and well-being of vulnerable 
populations.

Mass movement - the movement of surface material, 
such as rock, soil, and debris, down a slope due to 
gravity. This process can occur slowly, as with soil 
creep, or rapidly, as in a landslide. Factors influencing 
mass movement include the slope angle, the nature 
of the material, the amount of water in the material, 
vegetation cover, and human activities.
Meander - a winding curve or bend in a river.

Meteorological drought - a type of drought that 
occurs due to precipitation deficits compared to 
average precipitation amounts over a given period.

Microburst - an intense, localized downdraft of air 
that spreads on the ground, causing rapid changes 
in wind direction and speed. Microbursts are often 
associated with thunderstorms and can cause 
significant damage similar to that caused by a 
tornado.

Microclimate - a localized climate that differs from 
the surrounding area. The term may refer to areas as 
small as a few square feet or as large as many square 
miles. Microclimates can be created and influenced by 
many factors, such as the precise aspect of a slope, 
the degree to which the area is shaded, the presence 
of buildings or other structures, and the proximity to 
bodies of water. For example, a city might be warmer 
than the surrounding countryside, or a small hill might 
be windier than a nearby valley.

Mitigation Action Plan - often part of a larger 
hazard mitigation plan, a mitigation action plan 
outlines specific actions that communities, agencies, 
or organizations plan to take to reduce risk and 

prevent loss from natural hazards and disasters. 
These actions can include short-term and long-
term strategies involving planning, policy changes, 
programs, projects, and other activities. The plan 
provides a blueprint for reducing property damage 
and saving lives from the effects of future disasters.

Ordinance - legislation enacted by a municipal 
authority that governs matters not already covered 
by state or national laws, such as zoning, safety 
regulations, and other local issues. They are legally 
binding and can result in penalties if not followed.

Orographic uplift - a meteorological process that 
involves the lifting or upward movement of air caused 
by a natural landform such as a mountain. When 
moist air is forced to rise over a mountain, it cools 
and condenses, forming clouds and often resulting in 
precipitation on the windward side of the mountain. 
The leeward (or downwind) side, having been stripped 
of much of its moisture, may experience a "rain 
shadow," resulting in drier conditions.

Palustrine - a term that refers to all non-tidal 
wetlands dominated by trees, shrubs, emergent 
vegetation, or persistent emergent vegetation, and all 
such wetlands that occur in tidal areas where salinity 
due to ocean-derived salts is below 0.5%, including 
marshes, swamps, bogs, and similar areas.

Pandemic - an outbreak of a disease that occurs over 
a wide geographic area and affects an exceptionally 
high proportion of the population.

Pervious - a term that refers to materials that allow 
water to pass through them. Pervious surfaces are 
designed to let water infiltrate the ground, reducing 
runoff and facilitating groundwater recharge. 
Examples include pervious concrete, porous asphalt, 
and natural surfaces like grass or gravel.
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Population density - the measurement of population 
per unit area or unit volume, commonly represented 
as people per square mile. High population densities 
can indicate urban areas or cities, while low densities 
may indicate rural or wilderness areas.

Presidential Disaster Declaration - a declaration 
issued by the President when a disaster exceeds the 
response capacity of state and local governments. 
The order triggers access to various federal resources 
and financial assistance to aid response and recovery 
efforts. These declarations are typically requested 
by a state's governor, who has to demonstrate the 
severity of the disaster and the state's inability to 
manage the recovery with only local resources.

Probabilistic wind event - a method of assessing 
and predicting wind hazards that considers the 
probability of different outcomes. Instead of predicting 
a single outcome, a probabilistic assessment 
might provide a range of potential wind speeds 
and the likelihood of each. This assessment can 
be instrumental in planning for hurricanes and 
other wind-related hazards, providing a more 
comprehensive picture of the potential risks.
Rain shadow - a dry area on a mountainous area's 
leeward (or downwind) side. The mountains block 
rain-producing weather systems and cause the 
moisture from these systems to precipitate on the 
windward side, causing the leeward side to be much 
drier. 

Repetitive loss - a term that refers to a property that 
has had two or more flood claims of $1,000 or more 
within a ten-year period since 1978. Repetitive loss 
properties are a focus of the National Flood Insurance 
Program (NFIP), and managing and mitigating the risk 
to these properties is a significant part of floodplain 
management efforts. These properties may be eligible 

for mitigation assistance programs to reduce the risk 
of future flooding.

Richter Scale - a logarithmic scale used to quantify 
the magnitude of an earthquake. Developed 
by Charles F. Richter in the 1930s, it measures 
the amplitude of seismic waves recorded by 
seismographs. The scale is logarithmic, meaning that 
each whole number increase on the scale represents 
a tenfold increase in measured amplitude and roughly 
31.6 times more energy release. For example, a 5.0 
on the Richter scale releases 31.6 times more energy 
than a 4.0.

Riverine - an adjective that pertains to rivers. In a 
broad sense, it can refer to anything related to a 
river, including habitats, floodplain features, or the 
processes associated with rivers. For instance, a 
riverine forest is a type of forest ecosystem influenced 
by the presence of a river, and riverine flooding refers 
to flooding from a river or stream overflowing its 
banks.

Rockfall - a type of mass movement that entails large 
blocks of bedrock breaking off a cliff face and tumbling 
downslope.

Rockslide - a type of mass movement that occurs 
when a detached section of bedrock slides down an 
inclined surface, frequently along a bedding plane.

Rotational slide - a rotational slide is a type of 
landslide where the surface of rupture is curved 
or concave, and the slide moves along a roughly 
rotational path. This type of movement is often 
associated with soft, fully saturated materials that 
can flow. The rotational movement usually causes a 
back-tilting of the top portion of the landslide, leading 
to the development of characteristic features such 
as the main scarp (the visible face of the landslide), 
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flank ridges, and a bulging toe (the lower part of the 
landslide).

Sedimentation - the process by which particles 
suspended in water (or another fluid) settle down at 
the bottom over time. It is an important process in 
various natural phenomena and human activities, 
including forming sedimentary rocks and soil layering 
and cleaning drinking water. In the context of water 
bodies, excessive sedimentation can sometimes be 
problematic, as it can lead to the infilling of lakes and 
reservoirs, degrade water quality, and harm aquatic 
life.

Sinkhole - a hole or depression in the ground formed 
by some form of collapse of the surface layer. Most 
sinkholes occur where the rock below the surface is 
limestone, carbonate rock, salt beds, or other rocks 
easily dissolved by groundwater. The dissolution 
creates spaces and caverns. The land surface can 
collapse when the rock can no longer support the 
surface layer.

Slope - the measure of the steepness or the degree 
of inclination of a surface. Slope is a critical factor 
in many environmental and physical processes, 
including water flow and land stability.

Socioeconomic drought - a type of drought that 
results from precipitation shortages that limit the 
ability to supply water-dependent products to the 
marketplace.

Soluble bedrock - a term that refers to a type of 
rock that can be easily dissolved by circulating 
waters, typically containing a significant amount of 
minerals such as calcium carbonate. Limestone and 
dolomite are typical examples of soluble bedrock. 
Over time, the dissolution of these rocks by water 
can lead to the formation of features characteristic 

of karst landscapes, such as sinkholes, caves, and 
disappearing streams.

Spillway - a structure used to provide the controlled 
release of flows from a dam or levee into a 
downstream area, typically being the river that was 
dammed. Spillways release floods so the water does 
not overtop and damage or destroy the dam. They 
come in various designs, including a simple overflow 
(weir), a gated structure, a tunnel, or a side channel 
that leads water elsewhere.

Steep slope ordinance - a type of local regulation 
that may limit or control development on steep 
slopes. The purpose of such regulations is usually 
to prevent erosion and landslides, protect water 
quality, and preserve hillside and mountain views. The 
specifics of what is considered a "steep" slope and 
what restrictions apply can vary, but it is typical for 
slopes over a certain degree of incline to face strict 
regulations. These might include requiring additional 
engineering for any proposed development, limiting 
the percentage of the slope that can be altered or 
cleared, or in some cases prohibiting development 
entirely.

StormReady Certification - a program run by 
the National Weather Service. It aims to prepare 
communities with the communication and safety skills 
to save lives and property before, during, and after a 
severe weather event. To be officially StormReady, a 
community or organization must establish a 24-hour 
warning point and emergency operations center, have 
multiple ways to receive severe weather warnings and 
forecasts, and alert the public, create a system that 
monitors local weather conditions, and promote the 
importance of public readiness through community 
seminars.

Stormwater - water that originates from rain, 
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including snow and ice melt. The term indicates water 
on the surface (not soaked into the ground) and is, 
therefore, mobile. In urban areas, stormwater runoff 
often flows into storm drains and can lead to flooding 
if not appropriately managed. 

Stormwater detention basin - a structure designed 
to manage excess stormwater runoff to prevent 
flooding and downstream erosion and improve water 
quality in an adjacent river, stream, lake or bay. It is a 
large pond that collects rainwater and slowly releases 
it at a controlled rate so that downstream areas 
are not overwhelmed with a sudden influx of water. 
Some detention basins are designed to allow water 
to infiltrate into the ground and recharge groundwater 
aquifers.

Subduction zone - a region of the Earth's crust 
where one tectonic plate moves under another and is 
forced to sink due to high gravitational potential into 
the mantle, a layer beneath the crust. These zones 
are characterized by intense seismic and volcanic 
activity. The subduction process often forms deep 
oceanic trenches, volcanoes, earthquakes, and 
mountain ranges.

Subsidence - a term that refers to the sudden sinking 
or gradual downward settling of the Earth's surface 
with little or no horizontal motion. It can be caused by 
various activities such as extraction of underground 
fluids like water, oil, or gas, dissolution of limestone 
aquifers (causing sinkholes), or natural causes 
such as earthquakes. Regarding climate change, 
subsidence in coastal areas can increase relative sea 
level rise and vulnerability to flooding.

Surface fuel - a term that refers to live and dead 
vegetation, such as leaves, grass, fallen branches, 
and underbrush, located on the ground's surface 
that can feed a fire. These materials can influence a 

wildfire's speed, intensity, and behavior.

Topography - the study of the shape and features 
of the surface of the Earth. Topographical features 
include hills, valleys, rivers, lakes, roads, and 
buildings. These features are often represented on a 
map using contour lines, but they can also be shown 
using shading and colors for different elevations and 
terrains.

Total Maximum Daily Load (TMDL) - a regulatory 
term used in the U.S. Clean Water Act describing a 
calculation of the maximum amount of a pollutant 
that a body of water can receive and still meet water 
quality standards. The TMDL plan is broken down 
into the portion of the loading capacity that can come 
from point sources (wasteload allocation), nonpoint 
sources (load allocation), and a margin of safety to 
account for uncertainty. If a body of water is found 
to have too much of a specific pollutant, a TMDL 
plan must be developed to address the problem and 
reduce the pollutant levels.

Urban heat island effect - a phenomenon where 
urban or metropolitan areas are significantly warmer 
than their surrounding rural areas due to human 
activities. This effect often occurs in cities due to the 
prevalence of dark surfaces such as roads and roofs 
that absorb and re-emit heat and tall buildings that 
block cooling breezes and radiate heat. Furthermore, 
the waste heat generated by city energy usage 
also contributes to the urban heat island effect. The 
increased temperature can affect a community's 
environment and quality of life, influencing energy 
consumption, air and water quality, and health 
outcomes.

Vulnerability - a term that refers to the susceptibility 
of a community, system, or asset to harm from 
exposure to hazards. It also encompasses the 
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inability to cope with the adverse effects of these 
hazards. Vulnerability involves various physical, 
social, economic, and environmental factors, which 
can determine the extent of potential damage from a 
hazard event.

Water Supply Plan - a document created by a city, 
region, or country to manage and safeguard its water 
resources effectively. This plan typically includes 
assessments of current water resources, future water 
demand projections, strategies for maintaining water 
quality, and plans for managing water shortages 
or droughts. The specific content of a water supply 
plan can vary widely depending on the local context, 
including the available water resources, the area's 
climate, population size, and growth projections.

Watershed - an area of land that channels rainfall 
and snowmelt to creeks, streams, and rivers, and 
eventually to outflow points such as reservoirs, 
bays, and the ocean. Each watershed is separated 
topographically from adjacent basins by a ridge, 
hill, or mountain, known as a watershed divide. 
Watersheds can be small, such as a creek, or large 
enough to encompass all the land that drains water 
into rivers that drain into a particular bay or ocean.

Wetlands - areas where water covers the soil or is 
present either at or near the soil's surface. Wetlands 
serve as a buffer between land and water bodies, 
and they are crucial for water purification, shoreline 
stability, carbon storage, biodiversity, and flood 
control. Types of wetlands include swamps, marshes, 
bogs, and similar areas.

Wildfire - an uncontrolled fire that rapidly spreads 
across vegetation and forest areas fueled by weather 
conditions, dry underbrush, and wind. They can occur 
in wildland and residential areas where houses and 
other human development meet or intermingle with 

undeveloped wildland or vegetative fuels. Wildfires 
can cause loss of life, property damage, air and 
water pollution, and detrimental impacts on local 
ecosystems.

Wildfire Risk Index - a measure of wildfire potential. 
It is typically derived from a combination of factors 
such as the presence of fuel (like vegetation), the 
likelihood of ignition (based on historical fire records 
and human activities), and the potential for fire spread 
(based on weather conditions and topography). The 
index is often used in fire management, planning, and 
assessing the risk to communities and infrastructure.

Wildland urban interface (WUI) - a term that refers 
to the zone of transition between unoccupied land and 
human development. These are areas where homes, 
especially those in suburban and rural locations, meet 
or intermingle with undeveloped wildland, forest, or 
vegetative fuels. Homes in the WUI are at risk of 
being destroyed by wildfires, and the nature of the 
development can also contribute to increased wildfire 
risk by providing ignition sources and altering natural 
fire regimes.
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Sample Adoption Resolution

MODEL RESOLUTION ADOPTING A NATURAL HAZARDS MITIGATION PLAN FOR NORTHERN 
SHENANDOAH VALLEY COMMUNITIES:

WHEREAS, the Disaster Mitigation Act of 2000, as amended, requires that local governments develop and 
adopt natural hazard mitigation plans in order to receive certain federal assistance, and

WHEREAS, a Hazard Mitigation Plan Update Steering Committee comprised of representatives from Clarke 
County, Frederick County, Page County, Shenandoah County, Warren County, and the City of Winchester was 
convened to study the Northern
Shenandoah Valley’s risks from and vulnerabilities to natural hazards, and to make recommendations on 
mitigating the effects of such hazards on the Northern Shenandoah Valley; and

WHEREAS, a request for proposals was issued to hire an experienced consulting firm to work with the steering 
committee to develop a comprehensive natural hazard mitigation plan for the Northern Shenandoah Valley; 
and

WHEREAS, the efforts of the steering committee members and the Northern Shenandoah Valley Regional 
Commission, in consultation with members of the public, private and non-profit sectors, have resulted in the 
development of a Hazard Mitigation Plan for the Northern Shenandoah Valley, including (jurisdiction name).

NOW THEREFORE, BE IT RESOLVED by the (governing board’s name) that the Hazard Mitigation Plan dated 
( ) is hereby approved and adopted for the (jurisdiction name). A copy of the plan is attached to this 
resolution.

ADOPTED by the (County) this _____ day of _________________, 2023.

APPROVED:

____________________________________
(Chairman, Board of Supervisors)

ATTEST:

____________________________________
(Clerk of the County)
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Virginia Hurricane Florence (EM-3403-VA)
Incident period: September 13, 2018 to September 21, 2018
Major Disaster Declaration declared on September 11, 2018

Virginia Covid-19 (EM-3448-VA)
Incident period: January 20, 2020 to May 11, 2023

Major Disaster Declaration declared on March 13, 2020
Virginia Covid-19 Pandemic (DR-4512-VA)

Incident period: January 20, 2020 to May 11, 2023
Major Disaster Declaration declared on April 2, 2020
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Table C-2: Winter Storm Hazard History
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Table C-3: Flood Hazard History
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Table C-4: Drought Hazard History
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Table C-5: Hurricane & High Wind Hazard History
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Table C-6: Tornado Hazard History
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Table C-7: Hazardous Material History
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Appendix D: Public Survey Results
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HMP Update Committee Meeting #1  
 
 Attending Absent 
Clarke County Wayne Whetsell  
Frederick County Amie Fuller  
Page County Matt Cronin, Joshua Hahn  
Shenandoah County  Shannon Walters 
Warren County Lisa Wilbanks  
City of Winchester Ethan Longenecker, Scott Kensinger  
NSVRC Staff Brandon Davis, Ashley Shickle  
Consultant – EPR-PC Todd Gordon, Will Cockrell, Rachel 

Fleischer 
 

 
Mr. Davis started off the meeting with a brief history of the plan and NSVRC’s role in maintaining 
it. 
 
EPR-PC shared the Hazard Mitigation process – importantly, keeping in mind this is a living 
document and is only as good as its integration into all of our plans and departments. 
Continuous monitoring and maintenance is critical. 

1. Organize the planning process and resources 
2. Assess risk and capabilities 
3. Develop a mitigation strategy 
4. Adopt and implement the plan 

Previous plan recap: 
Chapter 1 – Introduction 

Introductory info, legal requirements, organization of the plan 
Chapter 2 – Process  

The planning area, steering committee and other participating people and organizations, 
public engagement/outreach, plan adoption process 

Chapter 3 – Region 
Area and geographic features, population profile (pattern of settlement), housing units 
and values), critical facilities, transportation, utilities (electric, water, sewer, gas, 
telecommunications) 

Chapter 4 – HIRA (Hazard Inventory Risk Assessment) 
Declared disasters, HIRA – flood, winter storm, hurricane/high wind, tornadoes, 
thunderstorms, wildfire, dam failure, extreme heat, drought, earthquake, landslide, 
erosion, subsidence, Hazard ranking – what is the likelihood of these hazards and what 
is the capacity to respond to them. HAZUS analysis and output examples 

Chapter 5 -Capability 
 Emergency management, floodplain management, fiscal capability, staff resources 
Chapter 6 – Strategies 
 Goals and strategies for each community 
Chapter 7 – Plan Maintenance 
 Discusses ongoing meetings and analysis and regular meetings 
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Mr. Kensinger asked about creating an opportunity to discuss manmade disasters e.g. HAZMAT, 
active shooter, etc. Mr. Hughes responded that we may be limited by our scope of work in 
discussing these topics.  
 
EPR shared the role of the Steering Committee: 

Help secure data, review risks and capabilities, affirm mitigation goals, review, develop, 
monitor, and implement mitigation strategies, assist with outreach, awareness, and 
engagement. 

 
EPR reviewed goals 1-6, set expectation that each community will review their own strategies. 
 
VDEM staff noted that they holds meetings every other month, Ms. Boggs offered that meeting 
as a space to hold annual review of strategies.  
 
Discussed expedited process for updating the HMP this year: 
1 – HIRA and Community Assessment 
2 - HAZUS complete 
3 - Revise mitigation goals and strategies 
4 – VDEM and FEMA review 
5 - Adoption, Implementation, Maintenance 
 
September 12 adoption deadline 
 
Ms. Fleischer of EPR provided a HAZUS overview and shared examples and opened for 
discussion and questions. Level 2 HAZUS requires local data, staff shared with Committee that 
we would be making that data request with each localities’ GIS departments. 
 
Mr. Davis suggested including data required for HAZUS 2 on building permits. 
 
Ms. Fleischer shared that additional data - Repetitive loss data - has been requested from 
FEMA. 
 
Mr. Hughes shared that everything should be notated in the plan. 
 
Immediate Actions: 
Schedule of future committee meetings: 

- 4 Committee were requested by EPR,  Ashley will schedule using doodle 
- Collect HAZUS data: Ashley will request from each GIS department 
- Localities will review 2018 Strategies:  What has been done, i s anything no 

longer valid, review is due by next meeting 
- Community Capabilities worksheet – each County/City must complete, this was sent by 

Todd to the Committee. Most information will be known off-hand, but may need to 
include Planning Department. Due by next meeting 

- Committee members will provide a list of natural hazard events since 2018 
- Need signed memorandum of agreement – proves the participation of each locality. 

Committee agrees unanimously that Counties will represent towns on the committee to 
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maintain manageable committee size, and towns will provide feedback and adopt the 
plan. 
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HMP Update Committee Meeting #2 
 
 Attending Absent 
Clarke County Wayne Whetsell  
Frederick County Andrew Farrar Amie Fuller 
Page County Matt Cronin  
Shenandoah County Shannon Walters  
Warren County Anthony Hilt, Matt Wendling Brian Foley 
City of Winchester Ethan Longenecker, Scott Kensinger  
NSVRC Staff Brandon Davis, Ashley Shickle  
Consultant – EPR-PC Todd Gordon, Will Cockrell, Rachel 

Fleischer 
 

Agencies   
 
Intros 
 
Ms. Fleischer discussed the status of GIS data requests. 
Page County and Warren County still need to submit, All will continue to document any data that 
does not currently exist.  
 
Ms. Shickle reported on the status of local submissions: 

1. MOA – Have all except Clarke 
2. CCA- Need Clarke, Page, Warren (have been in touch) 
3. Strategies – Need Clarke, Frederick, Winchester - reminder to please add notes about 

whether an item is still relevant or underway, also include future projects, they may only 
qualify for funding if included in the plan. Make all changes to the form in the yellow 
column. 

Mr. Gordon reiterated the importance of local support to have a draft plan ready to submit to 
FEMA and VDEM for review. Agencies need 45 days for review. 

Mr. Gordon initiated discussion of Mission Statement:  

a. Existing - “To reduce the physical and economic impacts from natural hazards on the 
local governments located within the NSV Region to the benefit of life and property” 

- Brian Foley/Shannon Walters- New statement should include equity 
- Scott Kensinger – protective actions of life property and environment 
- EPR will take suggestions and revise the statement for the group to proofread and 

approve 

Mr. Wendling suggested including pandemics as a hazard. EPR confirmed that the State HMP 
includes pandemic, and this topic will be included in the analysis and strategies of the update. 

Mr. Gordon opened discussion about identifying the larger planning group – 

- local officials (managers and administrators) valuable when discussing policy and 
investments, public works, communications, planning, school divisions (may serve as 
shelters), Shenandoah University, Health District, valley health, VDOT, WinTran, natural 
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resources (DCR), historic resources, major employers, regional airports, united way, 
utilities, social services  

- Group will be invited to one or more of the upcoming committee meetings 
- We will circulate draft plan to this larger group 
- Mr. Cockrell created a google doc and linked to the chat - here 

Mr. Cockrell discussed the public outreach plan: 

- Focus will be on the survey for stakeholder feedback 
o Reviewed survey with the group- Survey here 
o 3-4 weeks of survey 
o EPR will add a box for zip code 
o Ms. Walters asked if we can scan for spam responses and expressed concern 

about using the word “community”, which may narrow the thought process of the 
respondents. Mr. Davis suggested adding definition of “community” in the intro of 
the survey, EPR suggested changing community to “City/County”, this can be 
done quickly. 

- Utilize existing social media (local) 
o What are the local rules about social media posts? 
o EPR will develop a graphic and accompanying text  
o Ms. Shickle will send the graphic and text to Committee 
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HMP Update Committee Meeting #3 
 
 Attending Absent 
Clarke County  Wayne Whetsell 

(follow-up scheduled) 
Frederick County Amie Fuller, Andrew Farrar  
Page County Matt Cronin  
Shenandoah County Shannon Walters  
Warren County Brian Foley, Matt Wendling  
City of Winchester Scott Kensinger Ethan Longenecker 
NSVRC Staff Brandon Davis, Ashley Shickle, 

Emma Rusnak, Amanda Kerns 
 

Consultant – EPR-PC Todd Gordon, Will Cockrell, Rachel 
Fleischer, Alan Simpson 

 

Agencies Jacob Hughes (VDEM), Victoria 
Steele (VDEM) 

 

 
Mr. Cockrell shared updates on public engagement: 

- 72 survey responses to date 
- Themes so far include pandemic concern, severe storms including tornado and high 

winds. Low on the scale are earthquakes and landslides.  
- Generally, people felt good about local response to emergencies, though most have not 

experienced a major hazard or disaster. 
- Survey open until for 10 more days 

Mr. Gordon shares updates on the mission Statement: 

- New developed by EPR with committee input: 
o To reduce the physical and economic impacts of natural hazards on all residents 

of the Northern Shenandoah Valley Region to the benefit of life, health, property, 
and the environment.  

o There were no additional changes suggested by the group.  

Mr. Gordon presented on Goals: 

- EPR presents new goals, largely based on the 2018 goals. 2 additional goals, some new 
wording. 

- Goals available in the powerpoint for this meeting. 
- Committee feedback requested, there will continue to be an opportunity to provide 

feedback 

Action Plan discussion: 

- Shenandoah County will consolidate towns into county action plan 
- Common formats for actions discussed, see powerpoint. 

o More detailed tables recommended, see PanRVA and State Plan 
o Include justification and intermediate steps for action items in table 
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o Group consensus on combining the RVA presentation with the 
background/justification element of piedmont region 

o This is an update and will include revisions and updates to existing actions, but 
some new ones will be included. EPR presents FEMA Guidance on potential 
mitigations activities 
 Local planning and regulations – comp plan, zoning, construction manual 
 Structure and infrastructure projects 
 Natural systems protection 
 Education & awareness 
 VDEM suggests looking at state plan and piggy backing on some of those 

actions may increase likelihood of funding 
 Increase flood plain standards and ordinances 

-  
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HMP Update Committee Meeting #4 

 Attending Absent 
Clarke County  Wayne Whetsell  
Frederick County Amie Fuller, Andrew Farrar  
Page County Matt Cronin  
Shenandoah County Shannon Walters  
Warren County Matt Wendling Brian Foley 
City of Winchester Ethan Longenecker, Scott Kensinger  
NSVRC Staff Brandon Davis, Ashley Shickle, 

Emma Rusnak, Amanda Kerns 
 

Consultant – EPR-PC Todd Gordon, Will Cockrell, Rachel 
Fleischer, Alan Simpson 

 

Agencies   
 

Mr. Gordon presented on Large Group Feedback: 

The groups Priorities include disaster preparedness, like emergency communications, shelter 
and evacuation, storm and stream projects to prevent flooding, outreach and preparedness 
programs for residents, local staff/organization training.  

Mr. Gordon led a review Action Plan: 

Hazard prioritization ranking, EPR presented 2018 and proposed 2023. 

- Some new hazards were added to the plan that were not included original 
- Hazard priority ranking is a guide for developing actions.  

Mr. Gordon presented the mission and goals that the Committee previously approved, actions 
presented are rolled down from there. Goals 7&8 are new, the other 6 are carried over with 
some minor modifications. 

Mr. Gordon discussed the action table:  

Gaps are present in some of the goals. The EPR team reviewed other plans to get some ideas 
and brought back options to present to the group. Lots of communications-based actions. The 
committee will have time to review these additional actions and provide feedback. 

Presentation of new actions individually with opportunity for chat and live feedback during the 
meeting.  

Firewise programs keep popping up. HOA is responsible for establishing firewise communities 
and it is cumbersome process 
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HMP Committee Meeting #5 

 Attending Absent 
Clarke County Wayne Whetsell  
Frederick County Amie Fuller  
Page County  Matt Cronin 
Shenandoah County  Shannon Walters 
Warren County Brian Foley  
City of Winchester Ethan Longenecker  
NSVRC Staff Brandon Davis, Ashley Shickle  
Consultant – EPR-PC Todd Gordon, Will Cockrell, Rachel 

Fleischer, Alan Simpson 
 

Agencies   
 

This meeting concluded the committee’s work with the final presentation of the Plan Update. 

Meeting was open to public. Invite was sent to extended stakeholder list. EPR recorded the 
meeting.  
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Appendix F: NFIP Repetitive Loss Properties
Table A.1 - Northern Shenandoah Valley Region NFIP Repetitive Loss Properties

Jurisdiction Occupancy Zone Insured Building 
Value

Total 
Building 
Payment

Losses Total Paid Average 
Paid

BAYSE SINGLE 
FMLY EMG N $37,486.40 $11,500.00 2 $48,986.40 $24,493.20

BAYSE SINGLE 
FMLY A N $21,210.73 $0.00 3 $21,210.73 $7,070.24

BERRYVILLE SINGLE 
FMLY C N $38,573.14 $3,938.64 2 $42,511.78 $21,255.89

BERRYVILLE SINGLE 
FMLY C N $109,240.61 $49,606.10 2 $158,846.71 $79,423.36

BERRYVILLE SINGLE 
FMLY C N $18,259.78 $93.40 2 $18,353.18 $9,176.59

BERRYVILLE SINGLE 
FMLY A N $32,179.8 $0.00 2 $32,179.80 $16,089.90

BERRYVILLE SINGLE 
FMLY C N $6,832.25 $6,126.25 2 $12,958.50 $6,479.25

CLARKE 
COUNTY

SINGLE 
FMLY C N $65,798.45 $16,500.00 3 $82,298.45 $27,432.82

DEER RAPIDS SINGLE 
FMLY A N $19,442.79 $3,092.60 2 $22,535.39 $11,267.70

EDINBURG SINGLE 
FMLY A N $49,139.14 $3,258.41 3 $52,397.55 $17,465.85

EDINBURG SINGLE 
FMLY AE N $98,682.57 $2,058.30 2 $100,740.87 $50,370.44

EDINBURG SINGLE 
FMLY A N $39,454.21 $12,842.93 2 $52,297.14 $26,148.57

EDINBURG SINGLE 
FMLY A N $24,068.08 $7,160.56 2 $31,228.64 $15,614.32

EDINBURG SINGLE 
FMLY A N $32,085.58 $0.00 3 $32,085.58 $10,695.19
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EDINBURG SINGLE 
FMLY A N $39,132.97 $0.00 3 $39,132.97 $13,044.32

EDINBURG SINGLE 
FMLY A N $101,612.26 $5,798.84 2 $107,411.10 $53,705.55

EDINBURG SINGLE 
FMLY X N $14,639.46 $1,640.55 2 $16,280.01 $8,140.01

EDINBURG SINGLE 
FMLY A04 N $27,771.92 $20,400.00 3 $48,171.92 $16,057.31

ESTATES SINGLE 
FMLY A28 N $78,702.98 $6,900.00 5 $85,602.98 $17,120.60

FLINT SINGLE 
FMLY A N $12,544.35 $0.00 2 $12,544.35 $6,272.18

FRONT ROYAL SINGLE 
FMLY A N $42,228.85 $14,984.06 2 $57,212.91 $28,606.46

FRONT ROYAL SINGLE 
FMLY A N $22,712.80 $0.00 2 $22,712.80 $11,356.40

FRONT ROYAL SINGLE 
FMLY A N $69,558.68 $23,863.05 2 $93,421.73 $46,710.87

FRONT ROYAL SINGLE 
FMLY B Y $47,974.33 $10,000.00 2 $57,974.33 $28,987.17

FRONT ROYAL SINGLE 
FMLY C N $28,083.32 $9,982.38 2 $38,065.70 $19,032.85

FRONT ROYAL SINGLE 
FMLY A21 N $38,620.23 $3,548.94 2 $42,169.17 $21,084.59

FRONT ROYAL SINGLE 
FMLY A N $53,460.53 $1,730.04 3 $55,190.57 $18,396.86

FRONT ROYAL SINGLE 
FMLY A N $72,506.05 $30,712.46 3 $103,218.51 $34,406.17

FRONT ROYAL SINGLE 
FMLY A28 N $64,153.61 $54,184.38 2 $118,337.99 $59,169.00

FRONT ROYAL SINGLE 
FMLY AE N $58,806.23 $8,889.18 3 $67,695.41 $22,565.14

FRONT ROYAL SINGLE 
FMLY B N $57,025.77 $11,129.48 3 $68,155.25 $22,718.42
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FRONT ROYAL SINGLE 
FMLY AE N $53,821.61 $0.00 2 $53,821.61 $26,910.81

FRONT ROYAL SINGLE 
FMLY A28 N $81,268.11 $18,346.10 2 $99,614.21 $49,807.11

FRONT ROYAL SINGLE 
FMLY A21 N $74,483.90 $0.00 3 $74,483.90 $24,827.97

FRONT ROYAL SINGLE 
FMLY A N $20,440.77 $954.80 2 $21,395.57 $10,697.79

FRONT ROYAL SINGLE 
FMLY A Y $36,533.96 $0.00 2 $36,533.96 $18,266.98

FRONT ROYAL SINGLE 
FMLY B N $85,036.52 $38,973.50 2 $124,010.02 $62,005.01

FRONT ROYAL SINGLE 
FMLY A N $51,532.64 $21,332.26 2 $72,864.90 $36,432.45

FRONT ROYAL SINGLE 
FMLY A N $85,348.89 $10,000.00 2 $95,348.89 $47,674.45

FRONT ROYAL SINGLE 
FMLY AE N $156,457.05 $82,782.95 4 $239,240.00 $59,810.00

FRONT ROYAL SINGLE 
FMLY A N $2,520.81 $15,367.90 2 $17,888.71 $8,944.36

FRONT ROYAL SINGLE 
FMLY B N $30,109.52 $19,158.51 2 $49,268.03 $24,634.02

FRONT ROYAL SINGLE 
FMLY A24 N $56,053.80 $11,104.50 4 $67,158.30 $16,789.58

FRONT ROYAL SINGLE 
FMLY A21 N $57,343.28 $20,851.96 3 $78,195.24 $26,065.08

FRONT ROYAL SINGLE 
FMLY A N $27,813.52 $0.00 2 $27,813.52 $13,906.76

FRONT ROYAL OTHR-
NONRES A N $71,454.94 $12,362.50 2 $83,817.44 $41,908.72

FRONT ROYAL SINGLE 
FMLY A N $76,935.58 $27,120.62 3 $104,056.20 $34,685.40

FRONT ROYAL SINGLE 
FMLY B N $22,060.01 $6,000.00 2 $28,060.01 $14,030.01
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FRONT ROYAL SINGLE 
FMLY A N $114,550.35 $28,400.00 4 $142,950.35 $35,737.59

FRONT ROYAL SINGLE 
FMLY A N $58,627.69 $8,326.50 2 $66,954.19 $33,477.10

FRONT ROYAL SINGLE 
FMLY A28 N $14,647.04 $13,115.07 2 $27,762.11 $13,881.06

FRONT ROYAL SINGLE 
FMLY A28 N $114,269.85 $9,081.16 3 $123,351.01 $41,117.00

FRONT ROYAL SINGLE 
FMLY AE N $118,360.77 $4,612.88 6 $122,973.65 $20,495.61

FRONT ROYAL SINGLE 
FMLY A N $30,912.86 $0.00 2 $30,912.86 $15,456.43

FRONT ROYAL SINGLE 
FMLY A25 N $47,096.10 $9,557.24 3 $56,653.34 $18,884.45

FRONT ROYAL SINGLE 
FMLY B N $53,893.18 $13,525.00 3 $67,418.18 $22,472.73

FRONT ROYAL SINGLE 
FMLY B N $126,988.71 $30,647.00 3 $157,635.71 $52,545.24

FRONT ROYAL ASSMD 
CONDO B Y $18,671.02 $7,226.05 2 $25,897.07 $12,948.54

FRONT ROYAL SINGLE 
FMLY A28 N $68,948.69 $46,237.00 3 $115,185.69 $38,395.23

FRONT ROYAL SINGLE 
FMLY AE N $27,190.12 $0.00 2 $27,190.12 $13,595.06

FRONT ROYAL SINGLE 
FMLY B Y $7,777.15 $4,833.53 2 $12,610.68 $6,305.34

FRONT ROYAL SINGLE 
FMLY B N $3,299.84 $0.00 2 $3,299.84 $1,649.92

FRONT ROYAL SINGLE 
FMLY A N $48,278.80 $18,518.66 2 $66,797.46 $33,398.73

FRONT ROYAL SINGLE 
FMLY B N $37,032.55 $18,400.13 2 $55,432.68 $27,716.34

FRONT ROYAL SINGLE 
FMLY A N $18,863.48 $15,297.64 2 $34,161.12 $17,080.56
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FRONT ROYAL SINGLE 
FMLY A N $57,872.32 $18,019.44 2 $75,891.76 $37,945.88

FRONT ROYAL SINGLE 
FMLY B N $51,882.70 $16,776.45 2 $68,659.15 $34,329.58

FRONT ROYAL SINGLE 
FMLY A N $21,702.10 $18,398.89 5 $40,100.99 $8,020.20

FRONT ROYAL SINGLE 
FMLY EMG N $24,901.19 $1,923.93 2 $26,825.12 $13,412.56

FRONT ROYAL 
WAR

SINGLE 
FMLY A Y $17,199.05 $0.00 2 $17,199.05 $8,599.53

JHNSTN MAG 
DIST

SINGLE 
FMLY A N $123,316.85 $17,820.09 2 $141,136.94 $70,568.47

LURAY SINGLE 
FMLY X N $46,689.02 $25,000.00 2 $71,689.02 $35,844.51

LURAY SINGLE 
FMLY X N $33,603.53 $14,170.68 2 $47,774.21 $23,887.11

LURAY SINGLE 
FMLY X N $6,576.97 $0.00 2 $6,576.97 $3,288.49

LURAY SINGLE 
FMLY A N $30,692.91 $15,248.97 4 $45,941.88 $11,485.47

LURAY SINGLE 
FMLY X N $61,629.10 $14,704.05 4 $76,333.15 $19,083.29

LURAY SINGLE 
FMLY C N $23,641.91 $8,084.71 2 $31,726.62 $15,863.31

LURAY SINGLE 
FMLY A N $97,846.39 $19,201.69 2 $117,048.08 $58,524.04

LURAY SINGLE 
FMLY A N $113,815.74 $41,301.70 2 $155,117.44 $77,558.72

LURAY SINGLE 
FMLY AE N $4,966.22 $0.00 2 $4,966.22 $2,483.11

LURAY SINGLE 
FMLY A N $50,778.89 $6,359.93 2 $57,138.82 $28,569.41

LURAY SINGLE 
FMLY A N $50,856.82 $20,000.00 2 $70,856.82 $35,428.41
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LURAY SINGLE 
FMLY X N $28,857.11 $10,105.98 2 $38,963.09 $19,481.55

MAURERTOWN SINGLE 
FMLY A Y $53,313.14 $9,459.69 2 $62,772.83 $31,386.42

MAURERTOWN SINGLE 
FMLY A Y $34,260.12 $5,406.80 2 $39,666.92 $19,833.46

MAURERTOWN SINGLE 
FMLY C Y $85,966.36 $9,941.85 2 $95,908.21 $47,954.11

MAURERTOWN SINGLE 
FMLY A N $45,968.57 $0.00 2 $45,968.57 $22,984.29

MAURERTOWN SINGLE 
FMLY C N $164,568.00 $108,732.45 3 $273,300.45 $91,100.15

MAURERTOWN SINGLE 
FMLY A Y $44,344.07 $0.00 2 $44,344.07 $22,172.04

MAURERTOWN SINGLE 
FMLY A N $29,835.63 $6,058.04 2 $35,893.67 $17,946.84

MAURERTOWN SINGLE 
FMLY A N $25,906.78 $9,023.16 2 $34,929.94 $17,464.97

MAURERTOWN SINGLE 
FMLY A N $41,589.01 $0.00 2 $41,589.01 $20,794.51

MAURERTOWN SINGLE 
FMLY A N $77,314.53 $12,388.95 2 $89,703.48 $44,851.74

MT JACKSON SINGLE 
FMLY A Y $53,450.20 $0.00 3 $53,450.20 $17,816.73

NEW MARKET SINGLE 
FMLY A N $52,117.76 $7,500.00 2 $59,617.76 $29,808.88

RILEYVILLE SINGLE 
FMLY X N $13,673.85 $6,446.85 2 $20,120.70 $10,060.35

SHENANDOAH SINGLE 
FMLY A N $16,915.87 $0.00 2 $16,915.87 $8,457.94

SHENANDOAH SINGLE 
FMLY A Y $47,893.54 $25,605.42 2 $73,498.96 $36,749.48

SHENANDOAH SINGLE 
FMLY A N $20,193.36 $3,985.40 2 $24,178.76 $12,089.38
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SHENANDOAH 
CO

SINGLE 
FMLY C Y $138,868.08 $31,208.85 3 $170,076.93 $56,692.31

SHENANDOAH 
FARM

SINGLE 
FMLY A25 N $48,576.00 $15,767.00 2 $64,343.00 $32,171.50

SHENANDOAH 
SHRS

SINGLE 
FMLY A28 N $57,270.74 $0.00 2 $57,270.74 $28,635.37

STRASBURG SINGLE 
FMLY A N $30,106.87 $3,400.00 3 $33,506.87 $11,168.96

STRASBURG SINGLE 
FMLY A N $97,877.07 $0.00 2 $97,877.07 $48,938.54

STRASBURG SINGLE 
FMLY A N $44,548.92 $1,063.32 3 $45,612.24 $15,204.08

STRASBURG SINGLE 
FMLY A N $52,078.66 $14,652.00 2 $66,730.66 $33,365.33

STRASBURG SINGLE 
FMLY A Y $55,186.92 $43,734.49 2 $98,921.41 $49,460.71

STRASBURG SINGLE 
FMLY A N $29,371.77 $9,391.20 2 $38,762.97 $19,381.49

STRASBURG SINGLE 
FMLY X N $55,763.82 $7,550.65 2 $63,314.47 $31,657.24

STRASBURG SINGLE 
FMLY C Y $54,651.99 $30,267.40 2 $84,919.39 $42,459.70

STRASBURG SINGLE 
FMLY C N $85,222.17 $28,361.31 2 $113,583.48 $56,791.74

STRASBURG SINGLE 
FMLY A N $78,299.08 $3,200.00 3 $81,499.08 $27,166.36

STRASBURG SINGLE 
FMLY A N $85,527.05 $27,476.33 2 $113,003.38 $56,501.69

STRASBURG SINGLE 
FMLY C Y $75,034.60 $51,971.29 2 $127,005.89 $63,502.95

STRASBURG SINGLE 
FMLY A N $29,452.10 $0.00 2 $29,452.10 $14,726.05

STRASBURG SINGLE 
FMLY A N $20,620.30 $0.00 2 $20,620.30 $10,310.15
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TOMS BROOK SINGLE 
FMLY A Y $25,267.18 $0.00 2 $25,267.18 $12,633.59

UPPERVILLE SINGLE 
FMLY C N $26,708.47 $3,549.22 2 $30,257.69 $15,128.85

VALLEY RD 
LURAY

SINGLE 
FMLY A N $31,629.77 $7,274.77 2 $38,904.54 $19,452.27

WARREN SINGLE 
FMLY A28 N $34,955.13 $15,496.95 2 $50,452.08 $25,226.04

WARREN OTHR-
NONRES A N $14,214.28 $5,470.11 2 $19,684.39 $9,842.20

WARREN SINGLE 
FMLY A28 N $51,430.38 $0.00 3 $51,430.38 $17,143.46

WARREN SINGLE 
FMLY A21 N $68,548.19 $14,215.04 3 $82,763.23 $27,587.74

WARREN SINGLE 
FMLY B N $36,666.09 $4,600.00 2 $41,266.09 $20,633.05

WARREN SINGLE 
FMLY A N $39,824.39 $11,497.37 2 $51,321.76 $25,660.88

WARREN SINGLE 
FMLY A N $20,004.16 $9,408.25 2 $29,412.41 $14,706.21

WARREN SINGLE 
FMLY A N $47,923.80 $0.00 2 $47,923.80 $23,961.90

WINCHESTER OTHR-
NONRES A N $30,859.09 $72,704.13 3 $103,563.22 $34,521.07

WINCHESTER SINGLE 
FMLY X Y $3,093.44 $127.41 2 $3,220.85 $1,610.43

WINCHESTER OTHR-
NONRES EMG UNK $0.00 $4,687.50 2 $4,687.50 $2,343.75

WINCHESTER SINGLE 
FMLY EMG UNK $7,724.05 $7,737.24 2 $15,461.29 $7,730.65

WINCHESTER OTHR-
NONRES EMG N $20,962.17 $72,097.11 4 $93,059.28 $23,264.82

WOODSTOCK SINGLE 
FMLY A N $56,800.00 $10,000.00 2 $66,800.00 $33,400.00
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WOODSTOCK OTHR-
NONRES A N $13,001.63 $322,900.00 2 $335,901.63 $167,950.82

WOODSTOCK SINGLE 
FMLY X N $18,072.45 $6,800.00 2 $24,872.45 $12,436.23

WOODSTOCK SINGLE 
FMLY A Y $67,173.97 $14,308.17 2 $81,482.14 $40,741.07

WOODSTOCK SINGLE 
FMLY A N $163,337.73 $23,584.43 2 $186,922.16 $93,461.08

WOODSTOCK SINGLE 
FMLY A Y $32,716.08 $15,385.76 2 $48,101.84 $24,050.92

Table A.2 - Northern Shenandoah Valley Region SEVERE NFIP Repetitive Loss Properties

Jurisdiction Occupancy Zone Insured Building 
Value

Total 
Building 
Payment

Losses Total Paid Average 
Paid

FRONT ROYAL SINGLE 
FMLY N/A N/A N/A N/A N/A N/A N/A

FRONT ROYAL SINGLE 
FMLY N/A N/A N/A N/A N/A N/A N/A

FRONT ROYAL SINGLE 
FMLY N/A N/A N/A N/A N/A N/A N/A

LURAY SINGLE 
FMLY N/A N/A N/A N/A N/A N/A N/A
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Appendix G: HAZUS-MH 100-year Flood Global 
Assessments
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Saturday, July 8, 2023

Clarke_T2

Clarke_Tier2_HAZUSRun

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 8 square miles and contains 430 census blocks.  The 
region contains over  6  thousand households and has a total population of 14,780 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 6,801 buildings in the region with a total building replacement value (excluding contents) 
of 3,177 million dollars.  Approximately 91.56% of the buildings (and 72.65% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 6,801 buildings in the region which have an aggregate total replacement value
of  3,177 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

2,308,089Residential %72.6
Commercial 485,303 %15.3
Industrial 196,780 %6.2
Agricultural 15,932 %0.5
Religion 37,258 %1.2
Government 32,636 %1.0
Education 101,044 %3.2

Total 3,177,042 %100

Residential $2,308,089
Commercial $485,303
Industiral $196,780
Agricultural $15,932
Religion $37,258
Government $32,636
Education $101,044
Total: $3,177,042

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

438,187Residential %54.9
Commercial 257,015 %32.2
Industrial 57,825 %7.3
Agricultural 3,047 %0.4
Religion 9,859 %1.2
Government 13,381 %1.7
Education 18,182 %2.3
Total 797,496 %100

Residential $438,187
Commercial $257,015
Industrial $57,825
Agricultural $3,047
Religion $9,859
Government $13,381
Education $18,182
Total: $797,496

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are no hospitals in the region with a total bed capacity of no beds.  
There are 7 schools, 4 fire stations, 2 police stations and no emergency operation centers.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Clarke_Tier2_HAZUSRun

Study Region Name: Clarke_T2

100   

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 15 buildings will be at least moderately damaged. This is over 38% of the total 
number of buildings in the scenario. There are an estimated 8 buildings that will be completely destroyed. The
definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below summarizes 
the expected damage by general occupancy for the buildings in the region. Table 4 summarizes the expected 
damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map

Page 7 of 16Flood Global Risk Report



A88

Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 1 0 0 0 0 0100 0 0 0 0 0
Education 0 0 0 0 0 00 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 0 00 0 0 0 0 0
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 0 4 1 2 0 80 27 7 13 0 53

Total 1 4 1 2 0 8

Damage Level 1-10 1
Damage Level 11-20 4
Damage Level 21-30 1
Damage Level 31-40 2
Damage Level 41-50 0
Damage Level >50 8
Total: 16

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 0 1 0 1 0 20 25 0 25 0 50
Steel 0 0 0 0 0 00 0 0 0 0 0
Wood 0 4 1 2 0 70 29 7 14 0 50
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Before the flood analyzed in this scenario, the region had 0 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 0 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 0 0 0 0

4Fire Stations 0 0 0
0Hospitals 0 0 0

2Police Stations 0 0 0
7Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 458 tons of debris will be generated.  Of the total amount, Finishes 
comprises 58% of the total, Structure comprises 19% of the total, and Foundation comprises 23%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 19 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 67 households    (or 201 of 
people) will be displaced due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area. Of these, 75  people (out of a total population of 14,780) will seek
temporary shelter in public shelters.
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75

201

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 55.03 million dollars, which represents 6.90 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

15.1015.1015.10
15.10

The total building-related losses were 25.95 million dollars. 53% of the estimated losses were related to the
business interruption of the region.  The residential occupancies made up 27.45% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 7.94 2.71 0.41 0.23 11.29
Content 4.18 7.77 0.86 1.47 14.28
Inventory 0.00 0.20 0.13 0.06 0.39
Subtotal 12.12 10.68 1.40 1.76 25.95

 Business Interruption
Income 0.27 8.29 0.03 0.37 8.96
Relocation 1.50 2.22 0.06 0.32 4.09
Rental Income 0.58 1.35 0.01 0.08 2.02
Wage 0.64 5.58 0.05 7.74 14.02
Subtotal 2.99 17.44 0.14 8.50 29.08

 ALL Total 15.10 28.12 1.54 10.26 55.03

Residential $15
Commercial $28
Industrial $2
Other $10
Total: $55

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Clarke
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

2,308,089Clarke 14,780 868,953 3,177,042

Total 14,780 2,308,089 868,953 3,177,042

Total Study Region 14,780 2,308,089 868,953 3,177,042
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Monday, July 10, 2023

Frederick_VA_Tier2

Frederick_Tier2_HAZUSRun

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 30 square miles and contains 1,416 census blocks.  The 
region contains over  34  thousand households and has a total population of 91,336 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 36,954 buildings in the region with a total building replacement value (excluding 
contents) of 16,773 million dollars.  Approximately 92.84% of the buildings (and 67.96% of the building value) 
are associated with residential housing.
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 General Building Stock

Hazus estimates that there are 36,954 buildings in the region which have an aggregate total replacement value 
of  16,773 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

11,399,597Residential %68.0
Commercial 2,917,837 %17.4
Industrial 1,330,091 %7.9
Agricultural 33,864 %0.2
Religion 152,973 %0.9
Government 92,522 %0.6
Education 846,549 %5.0

Total 16,773,433 %100

Residential $11,399,597
Commercial $2,917,837
Industiral $1,330,091
Agricultural $33,864
Religion $152,973
Government $92,522
Education $846,549
Total: $16,773,433

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

3,714,079Residential %65.8
Commercial 991,908 %17.6
Industrial 567,386 %10.0
Agricultural 10,988 %0.2
Religion 36,337 %0.6
Government 45,301 %0.8
Education 282,264 %5.0
Total 5,648,263 %100

Residential $3,714,079
Commercial $991,908
Industrial $567,386
Agricultural $10,988
Religion $36,337
Government $45,301
Education $282,264
Total: $5,648,263

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of no beds.  
There are 28 schools, 11 fire stations, 4 police stations and 1 emergency operation center.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Frederick_Tier2_HAZUSRun

Study Region Name: Frederick_VA_Tier2

100

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 4 buildings will be at least moderately damaged. This is over 44% of the total
number of buildings in the scenario. There are an estimated 0 buildings that will be completely destroyed. The
definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below summarizes 
the expected damage by general occupancy for the buildings in the region. Table 4 summarizes the expected 
damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 0 0 0 0 0 00 0 0 0 0 0
Education 0 0 0 0 0 00 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 0 00 0 0 0 0 0
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 0 4 0 0 0 00 100 0 0 0 0

Total 0 4 0 0 0 0

Damage Level 1-10 0
Damage Level 11-20 4
Damage Level 21-30 0
Damage Level 31-40 0
Damage Level 41-50 0
Damage Level >50 0
Total: 4

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 2 0 0 0 00 100 0 0 0 0
Masonry 0 0 0 0 0 00 0 0 0 0 0
Steel 0 0 0 0 0 00 0 0 0 0 0
Wood 0 2 0 0 0 00 100 0 0 0 0
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Before the flood analyzed in this scenario, the region had 0 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 0 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

11Fire Stations 0 0 0
1Hospitals 0 0 0

4Police Stations 0 0 0
28Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 117 tons of debris will be generated.  Of the total amount, Finishes 
comprises 61% of the total, Structure comprises 17% of the total, and Foundation comprises 22%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 5 truckloads (@25
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 171 households    (or 513 of
people) will be displaced due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area. Of these, 181  people (out of a total population of 91,336) will seek 
temporary shelter in public shelters.
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Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 15.37 million dollars, which represents 0.27 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

9.799.799.79
9.79

The total building-related losses were 10.61 million dollars. 31% of the estimated losses were related to the
business interruption of the region.  The residential occupancies made up 63.68% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 5.13 0.40 0.15 0.03 5.70
Content 2.63 1.25 0.29 0.20 4.37
Inventory 0.00 0.50 0.04 0.00 0.54
Subtotal 7.76 2.14 0.48 0.23 10.61

 Business Interruption
Income 0.05 0.71 0.01 0.10 0.87
Relocation 1.46 0.28 0.01 0.05 1.79
Rental Income 0.40 0.20 0.00 0.00 0.60
Wage 0.12 0.84 0.02 0.53 1.50
Subtotal 2.03 2.02 0.03 0.68 4.76

 ALL Total 9.79 4.16 0.51 0.91 15.37

Residential $10
Commercial $4
Industrial $1
Other $1
Total: $15

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Frederick
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

11,399,597Frederick 91,336 5,373,836 16,773,433

Total 91,336 11,399,597 5,373,836 16,773,433

Total Study Region 91,336 11,399,597 5,373,836 16,773,433
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Saturday, July 8, 2023

PageCounty

Page_Tier2_HAZUSRun

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 15 square miles and contains 803 census blocks.  The
region contains over  10  thousand households and has a total population of 23,698 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 11,930 buildings in the region with a total building replacement value (excluding
contents) of 3,743 million dollars.  Approximately 91.51% of the buildings (and 66.30% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 11,930 buildings in the region which have an aggregate total replacement value
of  3,743 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

2,481,582Residential %66.3
Commercial 661,175 %17.7
Industrial 216,003 %5.8
Agricultural 43,595 %1.2
Religion 74,324 %2.0
Government 75,734 %2.0
Education 190,600 %5.1

Total 3,743,013 %100

Residential $2,481,582
Commercial $661,175
Industiral $216,003
Agricultural $43,595
Religion $74,324
Government $75,734
Education $190,600
Total: $3,743,013

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

782,478Residential %67.5
Commercial 200,604 %17.3
Industrial 54,500 %4.7
Agricultural 15,426 %1.3
Religion 17,621 %1.5
Government 15,104 %1.3
Education 72,650 %6.3
Total 1,158,383 %100

Residential $782,478
Commercial $200,604
Industrial $54,500
Agricultural $15,426
Religion $17,621
Government $15,104
Education $72,650
Total: $1,158,383

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of 25 beds.  
There are 12 schools, 4 fire stations, 5 police stations and 2 emergency operation centers.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Page_Tier2_HAZUSRun

Study Region Name: PageCounty

100

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 22 buildings will be at least moderately damaged. This is over 30% of the total 
number of buildings in the scenario. There are an estimated 6 buildings that will be completely destroyed. The
definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below summarizes 
the expected damage by general occupancy for the buildings in the region. Table 4 summarizes the expected 
damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 0 0 0 0 0 00 0 0 0 0 0
Education 0 0 0 0 0 00 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 0 00 0 0 0 0 0
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 0 5 2 5 4 60 23 9 23 18 27

Total 0 5 2 5 4 6

Damage Level 1-10 0
Damage Level 11-20 5
Damage Level 21-30 2
Damage Level 31-40 5
Damage Level 41-50 4
Damage Level >50 6
Total: 22

Counts By Damage Level

Page 8 of 16Flood Global Risk Report



A121

Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 0 1 0 1 1 00 33 0 33 33 0
Steel 0 0 0 0 0 00 0 0 0 0 0
Wood 0 5 2 5 3 60 24 10 24 14 29
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Before the flood analyzed in this scenario, the region had 25 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 25 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 2 0 0 0

4Fire Stations 0 0 0
1Hospitals 0 0 0

5Police Stations 0 0 0
12Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 3,589 tons of debris will be generated.  Of the total amount, Finishes
comprises 28% of the total, Structure comprises 37% of the total, and Foundation comprises 35%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 144 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 175 households    (or 526 of
people) will be displaced due to the flood. Displacement includes households evacuated from within or 
very near to the inundated area. Of these, 156  people (out of a total population of 23,698) will seek 
temporary shelter in public shelters.
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Economic Loss 

The total economic loss estimated for the flood is 107.10 million dollars, which represents 9.25 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

38.7238.7238.72
38.72

The total building-related losses were 53.96 million dollars. 50% of the estimated losses were related to the
business interruption of the region.  The residential occupancies made up 36.15% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 15.61 6.72 1.49 0.91 24.73
Content 9.99 9.90 3.72 3.98 27.59
Inventory 0.00 0.76 0.48 0.41 1.65
Subtotal 25.60 17.37 5.69 5.30 53.96

 Business Interruption
Income 2.04 9.59 0.04 5.09 16.76
Relocation 2.93 2.25 0.09 1.71 6.98
Rental Income 3.34 1.65 0.02 0.18 5.18
Wage 4.82 5.28 0.08 14.05 24.22
Subtotal 13.13 18.76 0.22 21.03 53.14

 ALL Total 38.72 36.14 5.91 26.33 107.10

Residential $39
Commercial $36
Industrial $6
Other $26
Total: $107

Losses by Occupancy Types ($M)

Page 14 of 16Flood Global Risk Report



A127

 Appendix A :  County Listing for the Region

Virginia
- Page
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

2,481,582Page 23,698 1,261,431 3,743,013

Total 23,698 2,481,582 1,261,431 3,743,013

Total Study Region 23,698 2,481,582 1,261,431 3,743,013
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Friday, July 7, 2023

Shenadoah_VA

Shenandoah_Tier2_HAZUSRun

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 24 square miles and contains 1,257 census blocks.  The 
region contains over  18  thousand households and has a total population of 44,182 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 21,125 buildings in the region with a total building replacement value (excluding 
contents) of 8,681 million dollars.  Approximately 87.84% of the buildings (and 57.89% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 21,125 buildings in the region which have an aggregate total replacement value 
of  8,681 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

5,025,525Residential %57.9
Commercial 2,293,920 %26.4
Industrial 533,273 %6.1
Agricultural 29,736 %0.3
Religion 174,557 %2.0
Government 330,668 %3.8
Education 292,987 %3.4

Total 8,680,666 %100

Residential $5,025,525
Commercial $2,293,920
Industiral $533,273
Agricultural $29,736
Religion $174,557
Government $330,668
Education $292,987
Total: $8,680,666

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

2,463,027Residential %58.4
Commercial 1,070,520 %25.4
Industrial 353,877 %8.4
Agricultural 21,475 %0.5
Religion 67,193 %1.6
Government 125,588 %3.0
Education 116,712 %2.8
Total 4,218,392 %100

Residential $2,463,027
Commercial $1,070,520
Industrial $353,877
Agricultural $21,475
Religion $67,193
Government $125,588
Education $116,712
Total: $4,218,392

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of 25 beds.  
There are 16 schools, 10 fire stations, 6 police stations and 1 emergency operation center.  

Page 5 of 16Flood Global Risk Report



A134

Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Shenandoah_Tier2_HAZUSRun

Study Region Name: Shenadoah_VA

100   

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 87 buildings will be at least moderately damaged. This is over 3% of the total
number of buildings in the scenario. There are an estimated 79 buildings that will be completely destroyed. The 
definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below summarizes 
the expected damage by general occupancy for the buildings in the region. Table 4 summarizes the expected 
damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 0 0 0 0 0 20 0 0 0 0 100
Education 0 0 0 0 0 00 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 0 00 0 0 0 0 0
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 0 2 1 2 3 770 2 1 2 4 91

Total 0 2 1 2 3 79

Damage Level 1-10 0
Damage Level 11-20 2
Damage Level 21-30 1
Damage Level 31-40 2
Damage Level 41-50 3
Damage Level >50 79
Total: 87

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 0 0 0 1 0 110 0 0 8 0 92
Steel 0 0 0 0 0 00 0 0 0 0 0
Wood 0 2 1 2 3 710 3 1 3 4 90
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Before the flood analyzed in this scenario, the region had 25 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 25 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

10Fire Stations 0 0 0
1Hospitals 0 0 0

6Police Stations 0 0 0
16Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 

0K 2K 4K 6K 8K 10K 12K

 

10,230

1,687

4,250

4,293

Total Debris
Finishes
Structure
Foundation

Debris Breakdown (tons)

The model estimates that a total of 10,230 tons of debris will be generated.  Of the total amount, Finishes 
comprises 16% of the total, Structure comprises 42% of the total, and Foundation comprises 42%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 410 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 473 households    (or 1,418 
of people) will be displaced due to the flood. Displacement includes households evacuated from within or
very near to the inundated area. Of these, 374  people (out of a total population of 44,182) will seek 
temporary shelter in public shelters.

0 200 400 600 800 1000 1200 1400 1600

374

1,418

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 333.53 million dollars, which represents 7.91 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

109.62109.62109.62
109.62

The total building-related losses were 202.23 million dollars. 39% of the estimated losses were related to the 
business interruption of the region.  The residential occupancies made up 32.87% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 63.57 31.85 3.41 5.85 104.68
Content 29.79 43.99 7.57 12.24 93.59
Inventory 0.00 1.91 1.52 0.53 3.96
Subtotal 93.36 77.75 12.51 18.61 202.23

 Business Interruption
Income 0.75 34.18 0.16 3.30 38.38
Relocation 9.75 8.12 0.17 2.54 20.59
Rental Income 3.98 5.42 0.04 0.62 10.07
Wage 1.78 25.04 0.27 35.18 62.27
Subtotal 16.26 72.76 0.64 41.64 131.30

 ALL Total 109.62 150.51 13.15 60.25 333.53

Residential $110
Commercial $151
Industrial $13
Other $60
Total: $334

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Shenandoah
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

5,025,525Shenandoah 44,182 3,655,141 8,680,666

Total 44,182 5,025,525 3,655,141 8,680,666

Total Study Region 44,182 5,025,525 3,655,141 8,680,666
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Sunday, July 9, 2023

Warren2

Warren_Tier2_HAZUSRun

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 15 square miles and contains 885 census blocks.  The
region contains over  15  thousand households and has a total population of 40,715 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 17,673 buildings in the region with a total building replacement value (excluding 
contents) of 6,972 million dollars.  Approximately 91.17% of the buildings (and 67.45% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 17,673 buildings in the region which have an aggregate total replacement value 
of  6,972 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

4,702,429Residential %67.5
Commercial 1,562,644 %22.4
Industrial 206,919 %3.0
Agricultural 24,789 %0.4
Religion 116,230 %1.7
Government 93,109 %1.3
Education 265,532 %3.8

Total 6,971,652 %100

Residential $4,702,429
Commercial $1,562,644
Industiral $206,919
Agricultural $24,789
Religion $116,230
Government $93,109
Education $265,532
Total: $6,971,652

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

1,709,793Residential %68.1
Commercial 502,154 %20.0
Industrial 76,066 %3.0
Agricultural 5,772 %0.2
Religion 39,979 %1.6
Government 47,076 %1.9
Education 129,477 %5.2
Total 2,510,317 %100

Residential $1,709,793
Commercial $502,154
Industrial $76,066
Agricultural $5,772
Religion $39,979
Government $47,076
Education $129,477
Total: $2,510,317

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of 60 beds.  
There are 13 schools, 10 fire stations, 2 police stations and 1 emergency operation center.  

Page 5 of 16Flood Global Risk Report



A150

Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Warren_Tier2_HAZUSRun

Study Region Name: Warren2

100

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 142 buildings will be at least moderately damaged. This is over 26% of the total 
number of buildings in the scenario. There are an estimated 83 buildings that will be completely destroyed. The 
definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below summarizes 
the expected damage by general occupancy for the buildings in the region. Table 4 summarizes the expected 
damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 1 11 3 2 1 113 38 10 7 3 38
Education 1 0 0 0 0 0100 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 1 1 10 0 0 33 33 33
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 1 20 4 10 6 711 18 4 9 5 63

Total 3 31 7 13 8 83

Damage Level 1-10 3
Damage Level 11-20 31
Damage Level 21-30 7
Damage Level 31-40 13
Damage Level 41-50 8
Damage Level >50 83
Total: 145

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 10 0 0 0 0 100
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 1 6 1 1 1 223 19 3 3 3 69
Steel 1 5 1 1 1 57 36 7 7 7 36
Wood 1 20 5 10 6 651 19 5 9 6 61
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Before the flood analyzed in this scenario, the region had 60 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 60 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

10Fire Stations 0 0 0
1Hospitals 0 0 0

2Police Stations 0 0 0
13Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 3,259 tons of debris will be generated.  Of the total amount, Finishes
comprises 41% of the total, Structure comprises 31% of the total, and Foundation comprises 29%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 131 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 450 households    (or 1,350 
of people) will be displaced due to the flood. Displacement includes households evacuated from within or
very near to the inundated area. Of these, 214  people (out of a total population of 40,715) will seek 
temporary shelter in public shelters.

0 200 400 600 800 1000 1200 1400

214

1,350

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 484.52 million dollars, which represents 19.30 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

79.8679.8679.86
79.86

The total building-related losses were 227.62 million dollars. 53% of the estimated losses were related to the 
business interruption of the region.  The residential occupancies made up 16.48% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 44.02 42.63 4.25 2.99 93.88
Content 22.13 76.69 8.86 13.40 121.07
Inventory 0.00 10.04 1.43 1.21 12.67
Subtotal 66.14 129.36 14.53 17.59 227.62

 Business Interruption
Income 1.01 59.84 0.26 2.43 63.52
Relocation 7.10 17.72 0.34 2.90 28.06
Rental Income 3.25 12.91 0.06 0.74 16.96
Wage 2.37 47.34 0.46 98.19 148.36
Subtotal 13.72 137.81 1.12 104.26 256.91

 ALL Total 79.86 267.16 15.66 121.84 484.52

Residential $80
Commercial $267
Industrial $16
Other $122
Total: $485

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Warren
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

4,702,429Warren 40,715 2,269,223 6,971,652

Total 40,715 4,702,429 2,269,223 6,971,652

Total Study Region 40,715 4,702,429 2,269,223 6,971,652
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Monday, July 10, 2023

Winchester_VA

Winchester_Tier2_HAZUSRun

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 5 square miles and contains 486 census blocks.  The 
region contains over  11  thousand households and has a total population of 28,110 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 9,749 buildings in the region with a total building replacement value (excluding contents) 
of 7,656 million dollars.  Approximately 78.91% of the buildings (and 36.04% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 9,749 buildings in the region which have an aggregate total replacement value
of  7,656 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

2,758,705Residential %36.0
Commercial 3,645,470 %47.6
Industrial 449,191 %5.9
Agricultural 34,034 %0.4
Religion 157,864 %2.1
Government 119,913 %1.6
Education 490,391 %6.4

Total 7,655,568 %100

Residential $2,758,705
Commercial $3,645,470
Industiral $449,191
Agricultural $34,034
Religion $157,864
Government $119,913
Education $490,391
Total: $7,655,568

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

615,538Residential %23.2
Commercial 1,262,607 %47.7
Industrial 337,476 %12.7
Agricultural 4,938 %0.2
Religion 76,535 %2.9
Government 48,528 %1.8
Education 303,285 %11.4
Total 2,648,907 %100

Residential $615,538
Commercial $1,262,607
Industrial $337,476
Agricultural $4,938
Religion $76,535
Government $48,528
Education $303,285
Total: $2,648,907

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 2 hospitals in the region with a total bed capacity of 906 beds.  
There are 11 schools, 4 fire stations, 2 police stations and 1 emergency operation center.  

Page 5 of 16Flood Global Risk Report



A166

Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Winchester_Tier2_HAZUSRun

Study Region Name: Winchester_VA

100

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 56 buildings will be at least moderately damaged. This is over 84% of the total 
number of buildings in the scenario. There are an estimated 0 buildings that will be completely destroyed. The
definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below summarizes 
the expected damage by general occupancy for the buildings in the region. Table 4 summarizes the expected 
damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 10 24 6 1 0 024 59 15 2 0 0
Education 1 0 0 0 0 0100 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 0 00 0 0 0 0 0
Religion 0 1 0 0 0 00 100 0 0 0 0
Residential 3 20 4 0 0 011 74 15 0 0 0

Total 14 45 10 1 0 0

Damage Level 1-10 14
Damage Level 11-20 45
Damage Level 21-30 10
Damage Level 31-40 1
Damage Level 41-50 0
Damage Level >50 0
Total: 70

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 1 0 0 0 00 100 0 0 0 0
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 3 14 1 0 0 017 78 6 0 0 0
Steel 3 10 1 0 0 021 71 7 0 0 0
Wood 6 25 5 0 0 017 69 14 0 0 0
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Before the flood analyzed in this scenario, the region had 906 hospital beds available for use.  On the day of 
the scenario flood event, the model estimates that 906 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

4Fire Stations 0 0 0
2Hospitals 0 0 0

2Police Stations 0 0 0
11Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 1,725 tons of debris will be generated.  Of the total amount, Finishes
comprises 97% of the total, Structure comprises 2% of the total, and Foundation comprises 1%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 69 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 353 households    (or 1,059 
of people) will be displaced due to the flood. Displacement includes households evacuated from within or
very near to the inundated area. Of these, 167  people (out of a total population of 28,110) will seek 
temporary shelter in public shelters.

0 200 400 600 800 1000 1200

167

1,059

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 559.46 million dollars, which represents 21.12 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

25.8925.8925.89
25.89

The total building-related losses were 188.13 million dollars. 66% of the estimated losses were related to the 
business interruption of the region.  The residential occupancies made up 4.63% of the total loss.  Table 6 below 
provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 7.88 26.27 4.08 4.62 42.85
Content 6.99 79.46 10.51 34.17 131.14
Inventory 0.00 12.24 1.60 0.31 14.15
Subtotal 14.87 117.97 16.19 39.10 188.13

 Business Interruption
Income 2.13 81.71 0.27 28.22 112.34
Relocation 2.10 24.46 0.55 11.81 38.92
Rental Income 1.77 16.91 0.10 1.29 20.07
Wage 5.02 72.76 0.45 121.78 200.00
Subtotal 11.02 195.83 1.37 163.11 371.33

 ALL Total 25.89 313.81 17.56 202.21 559.46

Residential $26
Commercial $314
Industrial $18
Other $202
Total: $559

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Winchester
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

2,758,705Winchester 28,110 4,896,863 7,655,568

Total 28,110 2,758,705 4,896,863 7,655,568

Total Study Region 28,110 2,758,705 4,896,863 7,655,568
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APPENDIX H

Appendix H: HAZUS-MH 500-year Flood Global 
Assessments
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Thursday, July 13, 2023

Clarke_T2

Clarke_Tier2_500yrFloodzone

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 8 square miles and contains 430 census blocks.  The 
region contains over  6  thousand households and has a total population of 14,780 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 6,801 buildings in the region with a total building replacement value (excluding contents) 
of 3,177 million dollars.  Approximately 91.56% of the buildings (and 72.65% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 6,801 buildings in the region which have an aggregate total replacement value
of  3,177 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

2,308,089Residential %72.6
Commercial 485,303 %15.3
Industrial 196,780 %6.2
Agricultural 15,932 %0.5
Religion 37,258 %1.2
Government 32,636 %1.0
Education 101,044 %3.2

Total 3,177,042 %100

Residential $2,308,089
Commercial $485,303
Industiral $196,780
Agricultural $15,932
Religion $37,258
Government $32,636
Education $101,044
Total: $3,177,042

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

2,308,089Residential %72.6
Commercial 485,303 %15.3
Industrial 196,780 %6.2
Agricultural 15,932 %0.5
Religion 37,258 %1.2
Government 32,636 %1.0
Education 101,044 %3.2
Total 3,177,042 %100

Residential $2,308,089
Commercial $485,303
Industrial $196,780
Agricultural $15,932
Religion $37,258
Government $32,636
Education $101,044
Total: $3,177,042

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are no hospitals in the region with a total bed capacity of no beds.  
There are 7 schools, 4 fire stations, 2 police stations and no emergency operation centers.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Clarke_Tier2_500yrFloodzone

Study Region Name: Clarke_T2

Mix0

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 365 buildings will be at least moderately damaged. This is over 10% of the total 
number of buildings in the scenario. There are an estimated 294 buildings that will be completely destroyed. 
The definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below 
summarizes the expected damage by general occupancy for the buildings in the region. Table 4 summarizes 
the expected damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 10 0 0 0 0 100
Commercial 5 0 0 0 0 0100 0 0 0 0 0
Education 0 0 0 0 0 00 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 0 00 0 0 0 0 0
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 0 21 12 18 20 2930 6 3 5 5 80

Total 5 21 12 18 20 294

Damage Level 1-10 5
Damage Level 11-20 21
Damage Level 21-30 12
Damage Level 31-40 18
Damage Level 41-50 20
Damage Level >50 294
Total: 370

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 0 0 0 0 180 0 0 0 0 100
Masonry 1 4 1 2 4 721 5 1 2 5 86
Steel 1 0 0 0 0 0100 0 0 0 0 0
Wood 1 20 12 18 19 2300 7 4 6 6 77
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Before the flood analyzed in this scenario, the region had 0 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 0 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 0 0 0 0

4Fire Stations 0 0 0
0Hospitals 0 0 0

2Police Stations 0 0 0
7Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 23,101 tons of debris will be generated.  Of the total amount, Finishes 
comprises 19% of the total, Structure comprises 39% of the total, and Foundation comprises 42%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 925 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 4,908 households    (or
14,723 of people) will be displaced due to the flood. Displacement includes households evacuated from 
within or very near to the inundated area. Of these, 423  people (out of a total population of 14,780) will 
seek temporary shelter in public shelters.
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Economic Loss 

The total economic loss estimated for the flood is 493.31 million dollars, which represents 15.53 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

286.06286.06286.06
286.06

The total building-related losses were 371.02 million dollars. 25% of the estimated losses were related to the 
business interruption of the region.  The residential occupancies made up 57.99% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 170.65 11.28 14.99 8.20 205.12
Content 80.77 26.50 33.37 13.67 154.31
Inventory 0.00 2.17 5.77 3.64 11.59
Subtotal 251.42 39.95 54.14 25.51 371.02

 Business Interruption
Income 0.49 22.95 0.59 4.08 28.12
Relocation 24.91 6.24 0.73 2.20 34.08
Rental Income 8.08 3.81 0.17 0.24 12.30
Wage 1.17 15.49 1.02 30.12 47.80
Subtotal 34.65 48.49 2.52 36.64 122.29

 ALL Total 286.06 88.44 56.65 62.15 493.31

Residential $286
Commercial $88
Industrial $57
Other $62
Total: $493

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Clarke
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

2,308,089Clarke 14,780 868,953 3,177,042

Total 14,780 2,308,089 868,953 3,177,042

Total Study Region 14,780 2,308,089 868,953 3,177,042
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Thursday, July 13, 2023

Frederick_VA_Tier2

Frederick_Tier2_500yrFloodzone

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 30 square miles and contains 1,416 census blocks.  The 
region contains over  34  thousand households and has a total population of 91,336 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 36,954 buildings in the region with a total building replacement value (excluding 
contents) of 16,773 million dollars.  Approximately 92.84% of the buildings (and 67.96% of the building value) 
are associated with residential housing.
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 General Building Stock

Hazus estimates that there are 36,954 buildings in the region which have an aggregate total replacement value 
of  16,773 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

11,399,597Residential %68.0
Commercial 2,917,837 %17.4
Industrial 1,330,091 %7.9
Agricultural 33,864 %0.2
Religion 152,973 %0.9
Government 92,522 %0.6
Education 846,549 %5.0

Total 16,773,433 %100

Residential $11,399,597
Commercial $2,917,837
Industiral $1,330,091
Agricultural $33,864
Religion $152,973
Government $92,522
Education $846,549
Total: $16,773,433

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

11,398,186Residential %68.0
Commercial 2,917,837 %17.4
Industrial 1,330,091 %7.9
Agricultural 33,864 %0.2
Religion 152,973 %0.9
Government 92,522 %0.6
Education 846,549 %5.0
Total 16,772,022 %100

Residential $11,398,186
Commercial $2,917,837
Industrial $1,330,091
Agricultural $33,864
Religion $152,973
Government $92,522
Education $846,549
Total: $16,772,022

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of no beds.  
There are 28 schools, 11 fire stations, 4 police stations and 1 emergency operation center.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Frederick_Tier2_500yrFloodzone

Study Region Name: Frederick_VA_Tier2

Mix0

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 1,039 buildings will be at least moderately damaged. This is over 22% of the total 
number of buildings in the scenario. There are an estimated 657 buildings that will be completely destroyed. 
The definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below 
summarizes the expected damage by general occupancy for the buildings in the region. Table 4 summarizes 
the expected damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 2 3 0 1 2 1111 16 0 5 11 58
Education 0 0 0 0 0 10 0 0 0 0 100
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 3 2 3 0 0 230 20 30 0 0 20
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 14 147 72 87 65 6431 14 7 8 6 63

Total 19 152 75 88 67 657

Damage Level 1-10 19
Damage Level 11-20 152
Damage Level 21-30 75
Damage Level 31-40 88
Damage Level 41-50 67
Damage Level >50 657
Total: 1058

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 9 0 0 6 750 10 0 0 7 83
Masonry 4 31 17 19 13 1392 14 8 9 6 62
Steel 3 3 2 0 1 620 20 13 0 7 40
Wood 14 119 60 77 51 4822 15 7 10 6 60
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Before the flood analyzed in this scenario, the region had 0 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 0 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

11Fire Stations 0 0 0
1Hospitals 0 0 0

4Police Stations 0 0 0
28Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 31,353 tons of debris will be generated.  Of the total amount, Finishes 
comprises 20% of the total, Structure comprises 40% of the total, and Foundation comprises 40%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 1255 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 29,939 households    (or 
89,817 of people) will be displaced due to the flood. Displacement includes households evacuated from 
within or very near to the inundated area. Of these, 2,354  people (out of a total population of 91,336) will
seek temporary shelter in public shelters.
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Economic Loss 

The total economic loss estimated for the flood is 2,345.93 million dollars, which represents 13.99 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

706.15706.15706.15
706.15

The total building-related losses were 1,587.87 million dollars. 32% of the estimated losses were related to the
business interruption of the region.  The residential occupancies made up 30.10% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 398.55 164.01 99.92 31.30 693.77
Content 198.48 289.90 196.96 95.28 780.61
Inventory 0.00 81.75 29.44 2.29 113.48
Subtotal 597.03 535.66 326.32 128.86 1,587.87

 Business Interruption
Income 4.11 130.05 3.55 50.04 187.74
Relocation 68.72 52.16 4.72 20.81 146.41
Rental Income 26.62 37.84 0.88 2.09 67.44
Wage 9.68 151.43 5.47 189.89 356.48
Subtotal 109.12 371.48 14.63 262.83 758.06

 ALL Total 706.15 907.13 340.96 391.69 2,345.93

Residential $706
Commercial $907
Industrial $341
Other $392
Total: $2,346

Losses by Occupancy Types ($M)

Page 14 of 16Flood Global Risk Report



A208

 Appendix A :  County Listing for the Region

Virginia
- Frederick
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

11,399,597Frederick 91,336 5,373,836 16,773,433

Total 91,336 11,399,597 5,373,836 16,773,433

Total Study Region 91,336 11,399,597 5,373,836 16,773,433
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Sunday, July 9, 2023

PageCounty

Page_Tier2_500yrFloodzone

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 15 square miles and contains 803 census blocks.  The
region contains over  10  thousand households and has a total population of 23,698 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 11,930 buildings in the region with a total building replacement value (excluding
contents) of 3,743 million dollars.  Approximately 91.51% of the buildings (and 66.30% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 11,930 buildings in the region which have an aggregate total replacement value
of  3,743 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

2,481,582Residential %66.3
Commercial 661,175 %17.7
Industrial 216,003 %5.8
Agricultural 43,595 %1.2
Religion 74,324 %2.0
Government 75,734 %2.0
Education 190,600 %5.1

Total 3,743,013 %100

Residential $2,481,582
Commercial $661,175
Industiral $216,003
Agricultural $43,595
Religion $74,324
Government $75,734
Education $190,600
Total: $3,743,013

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

2,481,582Residential %66.6
Commercial 648,010 %17.4
Industrial 215,938 %5.8
Agricultural 43,595 %1.2
Religion 74,324 %2.0
Government 72,925 %2.0
Education 190,600 %5.1
Total 3,726,974 %100

Residential $2,481,582
Commercial $648,010
Industrial $215,938
Agricultural $43,595
Religion $74,324
Government $72,925
Education $190,600
Total: $3,726,974

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of 25 beds.  
There are 12 schools, 4 fire stations, 5 police stations and 2 emergency operation centers.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Page_Tier2_500yrFloodzone

Study Region Name: PageCounty

Mix0

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 2,422 buildings will be at least moderately damaged. This is over 2% of the total
number of buildings in the scenario. There are an estimated 2,307 buildings that will be completely destroyed. 
The definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below 
summarizes the expected damage by general occupancy for the buildings in the region. Table 4 summarizes 
the expected damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 110 0 0 0 0 100
Commercial 0 0 0 0 0 440 0 0 0 0 100
Education 0 0 0 0 0 30 0 0 0 0 100
Government 0 0 0 0 0 10 0 0 0 0 100
Industrial 0 0 0 0 0 10 0 0 0 0 100
Religion 0 0 0 0 0 40 0 0 0 0 100
Residential 1 29 9 17 60 2,2430 1 0 1 3 95

Total 1 29 9 17 60 2,307

Damage Level 1-10 1
Damage Level 11-20 29
Damage Level 21-30 9
Damage Level 31-40 17
Damage Level 41-50 60
Damage Level >50 2307
Total: 2423

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 0 0 0 0 2910 0 0 0 0 100
Masonry 0 5 2 4 16 5330 1 0 1 3 95
Steel 0 0 0 0 0 170 0 0 0 0 100
Wood 1 28 9 16 57 1,6020 2 1 1 3 94
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Before the flood analyzed in this scenario, the region had 25 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 25 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 2 0 0 0

4Fire Stations 0 0 0
1Hospitals 0 0 0

5Police Stations 0 0 0
12Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 

0K 20K 40K 60K 80K 100K 120K 140K

 

120,714

19,021

48,533

53,159

Total Debris
Finishes
Structure
Foundation

Debris Breakdown (tons)

The model estimates that a total of 120,714 tons of debris will be generated.  Of the total amount, 
Finishes comprises 16% of the total, Structure comprises 40% of the total, and Foundation comprises 
44%.  If the debris tonnage is converted into an estimated number of truckloads, it will require 4829 
truckloads (@25 tons/truck) to remove the debris generated by the flood.

Page 11 of 16Flood Global Risk Report



A221

Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 7,721 households    (or
23,163 of people) will be displaced due to the flood. Displacement includes households evacuated from 
within or very near to the inundated area. Of these, 1,055  people (out of a total population of 23,698) will
seek temporary shelter in public shelters.

0 4000 8000 12000 16000 20000 24000

1,055

23,163

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 2,162.45 million dollars, which represents 58.02 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

954.33954.33954.33
954.33

The total building-related losses were 1,407.57 million dollars. 35% of the estimated losses were related to the
business interruption of the region.  The residential occupancies made up 44.13% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 558.85 102.46 36.78 92.36 790.44
Content 255.70 127.40 65.35 123.25 571.70
Inventory 0.00 18.61 10.52 16.29 45.42
Subtotal 814.56 248.47 112.64 231.90 1,407.57

 Business Interruption
Income 3.51 94.70 0.81 41.33 140.36
Relocation 94.25 24.73 0.89 22.64 142.50
Rental Income 33.73 18.20 0.18 2.02 54.12
Wage 8.29 70.91 1.45 337.25 417.90
Subtotal 139.78 208.54 3.32 403.24 754.88

 ALL Total 954.33 457.02 115.97 635.14 2,162.45

Residential $954
Commercial $457
Industrial $116
Other $635
Total: $2,162

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Page
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

2,481,582Page 23,698 1,261,431 3,743,013

Total 23,698 2,481,582 1,261,431 3,743,013

Total Study Region 23,698 2,481,582 1,261,431 3,743,013
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Sunday, July 9, 2023

Shenadoah_VA

Shenandoah_Tier2_500yrFloodzone

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 24 square miles and contains 1,257 census blocks.  The 
region contains over  18  thousand households and has a total population of 44,182 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 21,125 buildings in the region with a total building replacement value (excluding 
contents) of 8,681 million dollars.  Approximately 87.84% of the buildings (and 57.89% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 21,125 buildings in the region which have an aggregate total replacement value 
of  8,681 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

5,025,525Residential %57.9
Commercial 2,293,920 %26.4
Industrial 533,273 %6.1
Agricultural 29,736 %0.3
Religion 174,557 %2.0
Government 330,668 %3.8
Education 292,987 %3.4

Total 8,680,666 %100

Residential $5,025,525
Commercial $2,293,920
Industiral $533,273
Agricultural $29,736
Religion $174,557
Government $330,668
Education $292,987
Total: $8,680,666

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

5,025,525Residential %57.9
Commercial 2,293,920 %26.4
Industrial 533,273 %6.1
Agricultural 29,736 %0.3
Religion 174,557 %2.0
Government 330,668 %3.8
Education 292,987 %3.4
Total 8,680,666 %100

Residential $5,025,525
Commercial $2,293,920
Industrial $533,273
Agricultural $29,736
Religion $174,557
Government $330,668
Education $292,987
Total: $8,680,666

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of 25 beds.  
There are 16 schools, 10 fire stations, 6 police stations and 1 emergency operation center.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Shenandoah_Tier2_500yrFloodzone

Study Region Name: Shenadoah_VA

Mix0

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 558 buildings will be at least moderately damaged. This is over 1% of the total
number of buildings in the scenario. There are an estimated 535 buildings that will be completely destroyed. 
The definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below 
summarizes the expected damage by general occupancy for the buildings in the region. Table 4 summarizes 
the expected damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 10 0 0 0 0 100
Commercial 0 0 0 0 0 90 0 0 0 0 100
Education 0 0 0 0 0 00 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 1 00 0 0 0 100 0
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 0 3 1 4 14 5250 1 0 1 3 96

Total 0 3 1 4 15 535

Damage Level 1-10 0
Damage Level 11-20 3
Damage Level 21-30 1
Damage Level 31-40 4
Damage Level 41-50 15
Damage Level >50 535
Total: 558

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 00 0 0 0 0 0
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 0 0 0 1 0 1350 0 0 1 0 99
Steel 0 0 0 0 1 10 0 0 0 50 50
Wood 0 3 1 4 14 4400 1 0 1 3 95
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Before the flood analyzed in this scenario, the region had 25 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 25 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

10Fire Stations 0 0 0
1Hospitals 0 0 0

6Police Stations 0 0 0
16Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 33,543 tons of debris will be generated.  Of the total amount, Finishes 
comprises 16% of the total, Structure comprises 41% of the total, and Foundation comprises 43%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 1342 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 14,690 households    (or 
44,069 of people) will be displaced due to the flood. Displacement includes households evacuated from 
within or very near to the inundated area. Of these, 1,983  people (out of a total population of 44,182) will
seek temporary shelter in public shelters.

0 5000 10000 15000 20000 25000 30000 35000 40000 45000

1,983

44,069

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 829.55 million dollars, which represents 9.56 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

349.68349.68349.68
349.68

The total building-related losses were 553.89 million dollars. 33% of the estimated losses were related to the 
business interruption of the region.  The residential occupancies made up 42.15% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 207.03 67.72 13.17 16.51 304.44
Content 94.84 89.22 25.57 25.71 235.34
Inventory 0.00 5.65 5.18 3.28 14.11
Subtotal 301.87 162.59 43.92 45.51 553.89

 Business Interruption
Income 1.34 68.04 0.60 6.63 76.60
Relocation 31.53 16.45 0.59 4.88 53.46
Rental Income 11.77 11.66 0.13 1.07 24.62
Wage 3.17 51.69 0.97 65.14 120.98
Subtotal 47.81 147.84 2.30 77.71 275.66

 ALL Total 349.68 310.43 46.22 123.22 829.55

Residential $350
Commercial $310
Industrial $46
Other $123
Total: $830

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Shenandoah
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

5,025,525Shenandoah 44,182 3,655,141 8,680,666

Total 44,182 5,025,525 3,655,141 8,680,666

Total Study Region 44,182 5,025,525 3,655,141 8,680,666

Page 16 of 16Flood Global Risk Report



A242

Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Sunday, July 9, 2023

Warren2

Warren_Tier2_500yrFloodzone

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.



A243

Table of Contents

Section Page #

General Description of the Region

Building Inventory
4

3

General Building Stock

Essential Facility Inventory

Flood Scenario Parameters

5

Building Damage

7General Building Stock

Essential Facilities Damage

Induced Flood Damage

9

Debris Generation

Social Impact

Shelter Requirements

Economic Loss

10

Building-Related Losses

Appendix A: County Listing for the Region

Appendix B: Regional Population and Building Value Data

15

16

6

10

12

Page 2 of 16Flood Global Risk Report



A244

General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 15 square miles and contains 885 census blocks.  The
region contains over  15  thousand households and has a total population of 40,715 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 17,673 buildings in the region with a total building replacement value (excluding 
contents) of 6,972 million dollars.  Approximately 91.17% of the buildings (and 67.45% of the building value) are 
associated with residential housing.

Page 3 of 16Flood Global Risk Report



A245

 General Building Stock

Hazus estimates that there are 17,673 buildings in the region which have an aggregate total replacement value 
of  6,972 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

4,702,429Residential %67.5
Commercial 1,562,644 %22.4
Industrial 206,919 %3.0
Agricultural 24,789 %0.4
Religion 116,230 %1.7
Government 93,109 %1.3
Education 265,532 %3.8

Total 6,971,652 %100

Residential $4,702,429
Commercial $1,562,644
Industiral $206,919
Agricultural $24,789
Religion $116,230
Government $93,109
Education $265,532
Total: $6,971,652

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

1,709,793Residential %68.1
Commercial 502,154 %20.0
Industrial 76,066 %3.0
Agricultural 5,772 %0.2
Religion 39,979 %1.6
Government 47,076 %1.9
Education 129,477 %5.2
Total 2,510,317 %100

Residential $1,709,793
Commercial $502,154
Industrial $76,066
Agricultural $5,772
Religion $39,979
Government $47,076
Education $129,477
Total: $2,510,317

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 1 hospitals in the region with a total bed capacity of 60 beds.  
There are 13 schools, 10 fire stations, 2 police stations and 1 emergency operation center.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Warren_Tier2_500yrFloodzone

Study Region Name: Warren2

Mix0

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure
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Building Damage

 General Building Stock Damage
Hazus estimates that about 144 buildings will be at least moderately damaged. This is over 26% of the total 
number of buildings in the scenario. There are an estimated 85 buildings that will be completely destroyed. The 
definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below summarizes 
the expected damage by general occupancy for the buildings in the region. Table 4 summarizes the expected 
damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 1 11 3 2 1 113 38 10 7 3 38
Education 1 0 0 0 0 0100 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 1 1 10 0 0 33 33 33
Religion 0 0 0 0 0 00 0 0 0 0 0
Residential 1 20 4 10 6 731 18 4 9 5 64

Total 3 31 7 13 8 85

Damage Level 1-10 3
Damage Level 11-20 31
Damage Level 21-30 7
Damage Level 31-40 13
Damage Level 41-50 8
Damage Level >50 85
Total: 147

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 0 0 0 0 10 0 0 0 0 100
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 1 6 1 1 1 233 18 3 3 3 70
Steel 1 5 1 1 1 57 36 7 7 7 36
Wood 1 20 5 10 6 671 18 5 9 6 61
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Before the flood analyzed in this scenario, the region had 60 hospital beds available for use.  On the day of the 
scenario flood event, the model estimates that 60 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

10Fire Stations 0 0 0
1Hospitals 0 0 0

2Police Stations 0 0 0
13Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 

0 500 1000 1500 2000 2500 3000 3500

 

3,453

1,378

1,071

1,004

Total Debris
Finishes
Structure
Foundation

Debris Breakdown (tons)

The model estimates that a total of 3,453 tons of debris will be generated.  Of the total amount, Finishes
comprises 40% of the total, Structure comprises 31% of the total, and Foundation comprises 29%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 139 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 450 households    (or 1,350 
of people) will be displaced due to the flood. Displacement includes households evacuated from within or
very near to the inundated area. Of these, 214  people (out of a total population of 40,715) will seek 
temporary shelter in public shelters.

0 200 400 600 800 1000 1200 1400

214

1,350

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 497.11 million dollars, which represents 19.80 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

84.7584.7584.75
84.75

The total building-related losses were 235.18 million dollars. 53% of the estimated losses were related to the 
business interruption of the region.  The residential occupancies made up 17.05% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 46.50 43.25 4.42 3.24 97.40
Content 23.53 77.75 9.13 14.20 124.61
Inventory 0.00 10.38 1.47 1.32 13.17
Subtotal 70.04 131.37 15.02 18.75 235.18

 Business Interruption
Income 1.13 60.48 0.26 2.66 64.53
Relocation 7.48 17.94 0.35 3.03 28.80
Rental Income 3.44 13.06 0.06 0.75 17.31
Wage 2.66 48.04 0.47 100.11 151.29
Subtotal 14.71 139.52 1.15 106.55 261.93

 ALL Total 84.75 270.89 16.16 125.31 497.11

Residential $85
Commercial $271
Industrial $16
Other $125
Total: $497

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Warren
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

4,702,429Warren 40,715 2,269,223 6,971,652

Total 40,715 4,702,429 2,269,223 6,971,652

Total Study Region 40,715 4,702,429 2,269,223 6,971,652
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Hazus: Flood Global Risk Report

Region Name:

Flood Scenario:

Print Date:  Thursday, July 13, 2023

Winchester_VA

Winchester_Tier2_500yrFloodzone

Disclaimer:
Totals only reflect data for those census tracts/blocks included in the user's study region.

The estimates of social and economic impacts contained in this report were produced using Hazus loss estimation methodology software 
which is based on current scientific and engineering knowledge. There are uncertainties inherent in any loss estimation technique. Therefore, 
there may be significant differences between the modeled results contained in this report and the actual social and economic losses following 
a specific Flood. These results can be improved by using enhanced inventory data and flood hazard information.
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General Description of the Region

Hazus is a regional multi-hazard loss estimation model that was developed by the Federal Emergency
Management Agency (FEMA) and the National Institute of Building Sciences (NIBS).  The primary purpose
of Hazus is to provide a methodology and software application to develop multi-hazard losses at a regional 
scale.  These loss estimates would be used primarily by local, state and regional officials to plan and
stimulate efforts to reduce risks from multi-hazards and to prepare for emergency response and recovery.

The flood loss estimates provided in this report were based on a region that included 1 county(ies) from the 
following state(s):

Virginia-

Note:
Appendix A contains a complete listing of the counties contained in the region.

The geographical size of the region is approximately 5 square miles and contains 486 census blocks.  The 
region contains over  11  thousand households and has a total population of 28,110 people. The distribution of 
population by State and County for the study region is provided in Appendix B. 

There are an estimated 9,749 buildings in the region with a total building replacement value (excluding contents) 
of 7,656 million dollars.  Approximately 78.91% of the buildings (and 36.04% of the building value) are 
associated with residential housing.
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 General Building Stock

Hazus estimates that there are 9,749 buildings in the region which have an aggregate total replacement value
of  7,656 million dollars.  Table 1 and Table 2 present the relative distribution of the value with respect to the
general occupancies by Study Region and Scenario respectively.  Appendix B provides a general distribution
of the building value by State and County. 

Building Inventory

Occupancy Exposure ($1000) Percent of Total

Table 1
Building Exposure by Occupancy Type for the Study Region

2,758,705Residential %36.0
Commercial 3,645,470 %47.6
Industrial 449,191 %5.9
Agricultural 34,034 %0.4
Religion 157,864 %2.1
Government 119,913 %1.6
Education 490,391 %6.4

Total 7,655,568 %100

Residential $2,758,705
Commercial $3,645,470
Industiral $449,191
Agricultural $34,034
Religion $157,864
Government $119,913
Education $490,391
Total: $7,655,568

Building Exposure by Occupancy Type for the Study Region
($1000's)
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Occupancy Exposure ($1000) Percent of Total

Table 2
Building Exposure by Occupancy Type for the Scenario

2,758,705Residential %36.0
Commercial 3,645,470 %47.6
Industrial 449,191 %5.9
Agricultural 34,034 %0.4
Religion 157,864 %2.1
Government 119,913 %1.6
Education 490,391 %6.4
Total 7,655,568 %100

Residential $2,758,705
Commercial $3,645,470
Industrial $449,191
Agricultural $34,034
Religion $157,864
Government $119,913
Education $490,391
Total: $7,655,568

Building Exposure by Occupancy Type for the Scenario ($1000's)

 Essential Facility Inventory

For essential facilities, there are 2 hospitals in the region with a total bed capacity of 906 beds.  
There are 11 schools, 4 fire stations, 2 police stations and 1 emergency operation center.  
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Flood Scenario Parameters

Hazus used the following set of information to define the flood parameters for the flood loss estimate provided
in this report. 

Scenario Name:

Return Period Analyzed:

Analysis Options Analyzed:

Winchester_Tier2_500yrFloodzone

Study Region Name: Winchester_VA

Mix0

No What-Ifs

Study Region Overview Map

Illustrating scenario flood extent, as well as exposed essential facilities and total exposure

Page 6 of 16Flood Global Risk Report



A264

Building Damage

 General Building Stock Damage
Hazus estimates that about 510 buildings will be at least moderately damaged. This is over 41% of the total 
number of buildings in the scenario. There are an estimated 220 buildings that will be completely destroyed. 
The definition of  the ‘damage states’ is provided in the Hazus Flood Technical Manual. Table 3 below 
summarizes the expected damage by general occupancy for the buildings in the region. Table 4 summarizes 
the expected damage by general building type. 

Total Economic Loss (1 dot = $300K) Overview Map
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Table 3: Expected Building Damage by Occupancy

1-10 41-5031-4021-3011-20
Occupancy (%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Agriculture 0 0 0 0 0 00 0 0 0 0 0
Commercial 24 35 11 1 1 133 48 15 1 1 1
Education 1 0 0 0 0 0100 0 0 0 0 0
Government 0 0 0 0 0 00 0 0 0 0 0
Industrial 0 0 0 0 0 00 0 0 0 0 0
Religion 0 3 0 0 0 00 100 0 0 0 0
Residential 8 115 45 61 18 2192 25 10 13 4 47

Total 33 153 56 62 19 220

Damage Level 1-10 33
Damage Level 11-20 153
Damage Level 21-30 56
Damage Level 31-40 62
Damage Level 41-50 19
Damage Level >50 220
Total: 543

Counts By Damage Level
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Table 4: Expected Building Damage by Building Type

Building 
Type

1-10 41-5031-4021-3011-20
(%)Count Count (%) Count (%) Count (%) Count (%)

>50
Count (%)

Concrete 0 1 0 0 0 00 100 0 0 0 0
ManufHousing 0 0 0 0 0 00 0 0 0 0 0
Masonry 4 40 9 14 3 553 32 7 11 2 44
Steel 8 13 2 0 0 035 57 9 0 0 0
Wood 11 108 44 56 18 1913 25 10 13 4 45
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Before the flood analyzed in this scenario, the region had 906 hospital beds available for use.  On the day of 
the scenario flood event, the model estimates that 906 hospital beds are available in the region.

Essential Facility Damage

Table 5: Expected Damage to Essential Facilities

Classification Loss of Use

# Facilities

At Least 
Substantial

At Least 
ModerateTotal 

Emergency Operation Centers 1 0 0 0

4Fire Stations 0 0 0
2Hospitals 0 0 0

2Police Stations 0 0 0
11Schools 0 0 0

If this report displays all zeros or is blank, two possibilities can explain this.
(1)  None of your facilities were flooded. This can be checked by mapping the inventory data on the depth grid.
(2)  The analysis was not run.  This can be tested by checking the run box on the Analysis Menu and seeing if a message box 
asks you to replace the existing results.
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Induced Flood Damage

 Debris Generation

Hazus estimates the amount of debris that will be generated by the flood.  The model breaks debris into
three general categories: 1) Finishes (dry wall, insulation, etc.), 2) Structural (wood, brick, etc.) and 3)
Foundations (concrete slab, concrete block, rebar, etc.). This distinction is made because of the different
types of material handling equipment required to handle the debris. 
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The model estimates that a total of 19,114 tons of debris will be generated.  Of the total amount, Finishes 
comprises 37% of the total, Structure comprises 31% of the total, and Foundation comprises 31%.  If the 
debris tonnage is converted into an estimated number of truckloads, it will require 765 truckloads (@25 
tons/truck) to remove the debris generated by the flood.
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Social Impact

 Shelter Requirements

Hazus estimates the number of households that are expected to be displaced from their homes due to
the flood and the associated potential evacuation. Hazus also estimates those displaced people that will
require accommodations in temporary public shelters. The model estimates 9,153 households    (or
27,458 of people) will be displaced due to the flood. Displacement includes households evacuated from 
within or very near to the inundated area. Of these, 1,180  people (out of a total population of 28,110) will 
seek temporary shelter in public shelters.

0 4000 8000 12000 16000 20000 24000 28000

1,180

27,458

Persons Seeking Shelter
Displaced Population

Displaced Population/Persons Seeking Short Term Public Shelter
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Economic Loss 

The total economic loss estimated for the flood is 1,406.22 million dollars, which represents 18.37 % of the total 
replacement value of the scenario buildings.

 Building - Related Losses

The building losses are broken into two categories: direct building losses and business interruption losses.
The direct building losses are the estimated costs to repair or replace the damage caused to the building and
its contents.  The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood.  Business interruption losses also include the temporary
living expenses for those people displaced from their homes because of the flood.

221.99221.99221.99
221.99

The total building-related losses were 620.54 million dollars. 56% of the estimated losses were related to the 
business interruption of the region.  The residential occupancies made up 15.79% of the total loss.  Table 6 
below provides a summary of the losses associated with the building damage.
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Table 6: Building-Related Economic Loss Estimates
(Millions of dollars)

TotalOthersIndustrialCommercialResidentialAreaCategory

 Building Loss
Building 114.89 70.26 11.72 17.31 214.18
Content 62.37 209.98 27.82 67.80 367.96
Inventory 0.00 32.21 4.83 1.37 38.40
Subtotal 177.26 312.44 44.37 86.48 620.54

 Business Interruption
Income 3.61 184.17 0.72 41.48 229.98
Relocation 22.21 55.79 1.08 19.80 98.86
Rental Income 10.43 36.95 0.22 2.36 49.96
Wage 8.49 173.36 1.22 223.81 406.87
Subtotal 44.73 450.27 3.23 287.45 785.68

 ALL Total 221.99 762.70 47.60 373.93 1,406.22

Residential $222
Commercial $763
Industrial $48
Other $374
Total: $1,406

Losses by Occupancy Types ($M)
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 Appendix A :  County Listing for the Region

Virginia
- Winchester
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 Appendix B :  Regional Population and Building Value Data

ResidentialPopulation

Building Value (thousands of dollars)

Non-Residential Total

Virginia

2,758,705Winchester 28,110 4,896,863 7,655,568

Total 28,110 2,758,705 4,896,863 7,655,568

Total Study Region 28,110 2,758,705 4,896,863 7,655,568
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APPENDIX I

Appendix I: HAZUS-MH Tier 2 Data Collection
HAZUS-MH uses the most recent Census data for its analysis. Users also can enter their own data into 
HAZUS’s Comprehensive Data Management System as a supplement to improve accuracy. This process is 
referred to as a Tier 2 HAZUS run. The Planning Team completed two Tier 2 HAZUS runs for each jurisdiction 
based on the 100-year and 500-year flood depth grids.

This plan update was expedited so localities could adopt it before the 2018 plan expired. As a result, the 
timeline for data collection and analysis was limited, so HAZUS analysis was only run for flooding (the most 
pressing hazard facing the NSV region). Data from each jurisdiction was collected “as is” to save time.

During the first Steering Committee meeting, committee members were presented with a list of data needed 
for a Tier 2 HAZUS analysis. Requests for data were officially sent on April 28th, 2023, with a deadline of May 
15th, 2023, but data collection continued until the end of May. Refer to Table A.3 for a list of requested data.

Table A.3 - HAZUS Data Requests

Data Type Data Needs

Building Stock

• Occupancy Type
 » Residential, with a focus on manufactured housing

• Square Footage
• Foundation Type (by building)
• Building count (by Census block)
• Replacement Costs (by type)
• Median Year Built (by Census block)
• First Floor Elevations

Facilities

• Essential Facilities
 » Schools
 » Medical Facilities
 » Police/Fire Stations
 » Emergency Control Centers

• Religious Institutions
• Transportation Systems
• Utility Systems
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APPENDIX I

Data was collected in a two-step process. Localities provided available data from the list above and were 
sent a list of missing items to ensure all available data had been accounted for. Each jurisdiction uploaded all 
relevant data to NSVRC’s SharePoint Drive to be downloaded and used in HAZUS analysis. Due to the limited 
timeframe of this plan update, GIS departments were unable to make new feature layers.

Table A.4 below details what data was collected and what was unavailable from each jurisdiction. Note that 
detailed data was not available for every location. Most NSV communities are rural, with limited GIS and data 
collection resources.

Demographics (if more 
accurate than Census)

• Population
• Households
• Vehicles

Other
• Existing Land Use/Land Cover
• Generator Locations

Table A.4 - Available Data by Jurisdiction

Data Clarke Frederick Page Shenandoah Warren Winchester

Buildings ✓ ✓ ✓ ✓ ✓ ✓

Schools ✓ ✓ ✓ ✓ ✓

Medical ✓ ✓ ✓ ✓ ✓ ✓

Emergency ✓ ✓ ✓ ✓ ✓ ✓

Religious ✓ ✓ ✓ ✓ ✓ ✓

Detailed 
Building Data

Square 
Footage ✓ ✓ ✓ ✓

Year Built ✓ ✓ ✓
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Some NSV localities could not provide data sent in the initial request, so this data was supplemented by other 
sources. Each jurisdiction’s GIS department used VDOT’s transportation infrastructure data (see Figure 3.11 
in Chapter 3). Localities without their own land cover or land use data used NLCD’s 2019 land cover data as a 
substitute. Generator location data was downloaded from the Virginia Department of Environmental Quality. A 
generator location map can be found in Chapter 4 (Figure 4.4).

Utility infrastructure was an issue of concern for many localities, many of whom did not have the required 
data or had reservations about sharing information about their utility infrastructure. Talks began with the 
Shenandoah Valley Electric Cooperative, one of the three energy providers in the region, to acquire this data. 
As described in Chapter 4, SVEC was unwilling to share data but did offer to run its own analyses, the results 
of which can be found throughout Chapter 4. Other regional energy providers did not have adequate time to 
run analyses in the time allotted for this plan update, though partnership in future plans is expected. 

Issues with HAZUS-MH’s CDMS software required manual entry of some data points, including critical facilities 
such as police stations, fire departments, schools, and religious institutions. Discussions with CDMS’s technical 
team delayed data entry as the troubleshooting process began. First, tables could not be entered due to the 
software’s inability to read and place points from the file’s coordinate systems. This problem was remedied by 
changing the coordinate system. The Planning Team received another error message while entering residential 
point files, which cited a field in each table that would not allow the process to continue. After examining each 
file, it was determined that the field HAZUS named did not exist in any of the files. The Planning Team is 
continuing to troubleshoot this error.

HAZUS runs presented in the previous appendices include Census 2020 data and the critical facilities the 
Team manually entered. Due to the limited timeframe of this plan update and the task scope, the Team could 
not enter residential addresses. To mitigate these issues in the future, a spreadsheet was created and sent to 
each jurisdiction to provide a template for how data should be entered into the HAZUS system. Many action 
items deal with data collection and management to provide more data for Tier 2 runs in the future.

Foundation ✓ ✓

Building Type ✓ ✓ ✓ ✓ ✓ ✓

First Floor 
Elevation ✓

Replacement 
Costs ✓

Manufactured 
Homes ✓ ✓ ✓ ✓
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Appendix J: Community Capability 
Assessment Worksheet
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APPENDIX K

Appendix K: Guide to Mitigation Strategies



A288

APPENDIX K



A289

APPENDIX K



A290

APPENDIX K



A291

APPENDIX K



A292

APPENDIX K



A293

APPENDIX K



A294

APPENDIX K



A295

APPENDIX K



A296

APPENDIX K



A297

APPENDIX K



A298

APPENDIX L

Appendix L: Local Mitigation Actions
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CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 1

Work with local media outlets to increase awareness of natural hazards. Implement seasonal hazard awareness 
weeks or days (e.g., hurricane preparedness week, winter weather awareness day).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with local media outlets to increase awareness of natural hazards 
ensures that vital information reaches a broad audience within the 
community. Utilizing media channels enables the efficient dissemination of 
warnings, preparedness guidelines, and safety measures, enhancing the 
community's ability to respond effectively to potential threats. Collaboration 
with local media fosters a more informed and resilient community, ultimately 
reducing risks and potential loss of life and property during natural hazard 
events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed and ongoing

APPENDIX L
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CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 2

Conduct public education on the principles of “sheltering in place.”

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Conducting public education on the principles of sheltering in place 
empowers individuals and communities to respond effectively during 
emergencies by remaining safe within a designated location. By 
understanding and implementing proper procedures, residents can 
minimize exposure to external threats, thereby reducing the risk of injury 
or loss of life. Public education on this topic promotes self-reliance and 
contributes to a coordinated community response during emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards except Algal Bloom

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A290

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 3

Educate residents and business owners about reducing possible wind-borne debris (e.g., anchoring storage 
sheds, moving outdoor furniture indoors, trimming trees).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Educating residents and business owners about reducing wind-borne 
debris enhances community safety during wind-related events like storms 
or hurricanes. By implementing these precautions, potential damage to 
properties, vehicles, and infrastructure can be minimized, reducing repair 
costs and the risk of personal injury. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 4

Encourage public and private water conservation plans, including consideration of rainwater catchment system.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
Encouraging public and private water conservation plans fosters a 
sustainable approach to water managementto reduce the demand on 
existing water supplies in the event of an emergency.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Drought & Extreme Heat

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption
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A292

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 5

Work with the Virginia Department of Forestry to implement the FIREWISE program.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with VDOF to implement the FIREWISE program provides 
communities with expert guidance and resources to reduce the risk of 
wildfires in their area. By following FIREWISE principles, residents can 
create defensible spaces around properties, employ fire-resistant building 
materials, and engage in community-wide planning and education, 
thereby enhancing overall safety and resilience against wildfire threats. 
Collaboration with VDOF ensures that local efforts are aligned with best 
practices and supported by professional expertise, contributing to a more 
fire-adapted community environment.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: TBD

Potential Funding Sources: VDOF Firewise Virginia Community Hazard Mitigation Grant, VDOF 
Community Wildfire Defense Grant Program, Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A293

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 6

Identify means to coordinate, collect and store damage assessment data in GIS format for each natural hazard 
event that causes death, injury and/or property damage.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enhances the efficiency and accuracy of disaster response and 
recovery efforts. GIS enables the spatial analysis of damage, providing 
authorities with a visual and data-driven understanding of the affected 
areas, and helps in allocating resources where needed most. This targeted 
approach aids in timely response, minimizes further risk, and supports 
effective planning for future hazard mitigation and preparedness, ultimately 
protecting lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Pandemic, Algal Bloom

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed

APPENDIX L



A294

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 7

Consider providing necessary electrical hook-up, wiring, and switches to allow readily accessible connections 
to emergency generators at key critical public facilities.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures uninterrupted power supply during emergencies or 
power outages. This enables vital services such as hospitals, emergency 
response centers, and shelters to continue operating effectively, thereby 
maintaining public safety, health, and well-being. The preparedness and 
ability to quickly connect to emergency generators fortify community 
resilience, allowing for a more effective response to unexpected events and 
minimizing potential disruption.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Earthquakes, Landslides

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A295

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 8

Link structure value data with tax parcel GIS database to increase accuracy of loss estimates.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action significantly increases the accuracy of loss estimates in the 
event of natural or man-made disasters. By integrating these data sets, 
authorities can obtain a more precise understanding of potential financial 
impacts, allowing for better planning, response, and recovery efforts. This 
comprehensive approach ensures that resources are allocated efficiently 
and that both short-term responses and long-term rebuilding strategies are 
informed by detailed and accurate information, facilitating a more resilient 
and prepared community.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed

APPENDIX L



A296

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 9

Encourage purchase of NOAA radios. Provide NOAA weather radios to public facilities.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Providing NOAA weather radios to public facilities offers immediate access 
to real-time weather information, warnings, and emergency alerts directly 
from the National Weather Service. This ensures that public facilities, 
including schools, hospitals, and government buildings, are informed of 
impending weather events or natural disasters, allowing them to take timely 
precautionary measures to protect occupants and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Varies depending on cost of radio units and number of public facilities

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A297

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 10

Investigate critical community facilities, such as administrative offices, shelters (non-school buildings), fire 
stations and police stations, to evaluate their resistance to hazard events.

BACKGROUND INFORMATION

Site and Location: Countywide, with particular emphasis on critical facilities

Benefit Cost:

This action helps ensure that these vital structures meet the necessary 
standards and can withstand various disaster scenarios, maintaining their 
functionality when they are needed most. By identifying and addressing 
potential vulnerabilities, communities can ensure uninterrupted essential 
services during emergencies, enhancing public confidence and overall 
preparedness.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:

Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Hazardous Material 
Incidents, Mass Evacuation Events

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A298

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 11

Evaluate properties within the floodplain for possible relocation and/or buy out. In particular, target FEMA’s 
Repetitive Loss Properties for possible relocation and/or buy out.

BACKGROUND INFORMATION

Site and Location: Countywide, with particular emphasis on properties within the floodplain

Benefit Cost:

This action enables municipalities to proactively address the risks 
associated with flooding, thereby safeguarding residents' lives and property. 
This assessment facilitates the implementation of long-term strategic 
measures, potentially reducing both financial burdens on governments for 
disaster relief and the environmental impact on flood-prone areas.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A299

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 12

Identify program of corrective actions to improve stormwater systems’ capacity to handle major rain events.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost: Improving stormwater system capacity can help mitigate flood risks, reduce 
property damage, and enhance public safety. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A300

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 13

Investigate, develop, or enhance Reverse 911 system or other public notification system.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Reverse 911 and other public notification systems ensure a rapid and 
effective communication channel during emergencies, enhancing public 
safety and response coordination. Such improvements can lead to timely 
evacuations and informed decision-making by residents and authorities 
alike, potentially reducing casualties and property damage during 
emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L



A301

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 14

Continue to enforce zoning and building codes to prevent/control construction within the floodplain. Review 
and revise, if needed, local floodplain ordinances.

BACKGROUND INFORMATION

Site and Location: Countywide, with particular focus on properties within the floodplain

Benefit Cost:

These actions contribute to minimizing flood risks and the associated 
potential for property damage and loss of life. By establishing and 
maintaining these regulations, municipalities can promote responsible land 
use, safeguarding both the environment and community interests, and 
fostering long-term resilience and sustainable urban development.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1, Goal 3, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: DHS: HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L



A302

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 15

Work with the Virginia Department of Forestry to review local zoning and subdivision ordinances to identify 
areas to include wildfire.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with VDOF to review local zoning and subdivision ordinances 
to identify areas at risk of wildfire offers the advantage of incorporating 
expert insights into local regulations. This collaboration helps in crafting 
comprehensive strategies that address wildfire risks, promote responsible 
land management, and protect communities.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 1, Goal 3, Goal 8

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: Staff time

Potential Funding Sources: VDOF Community Wildfire Defense Grant Program, Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A303

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 16

Work with mobile home parks to construct community wind shelters or to identify and publicize nearby shelters 
for residents.

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on mobile home parks and community 
wind shelters

Benefit Cost:
These actions can help provide critical protection during severe weather 
events and ensures that residents have access to shelter, minimizing the 
risk of injury or loss of life.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, Tornadoe

Goal(s) Addressed: Goal 1, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A304

CLARKE COUNTY (AND TOWNS) MITIGATION ACTION 17

Inspect and clear debris from stormwater drainage systems.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Inspecting and clearing debris from stormwater drainage systems 
is essential for maintaining the functionality and efficiency of the 
infrastructure. This routine maintenance ensures unobstructed water flow, 
reducing the risk of localized flooding during heavy rain events, and thereby 
protects properties and roadways.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Hurricanes & High Winds, Severe Thunderstorms, Dam Failure

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very Low (County, Boyce), Relatively High (Berryville)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; USDA: WPFP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

APPENDIX L



A305

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 1

Work with local media outlets to increase awareness of natural hazards. Implement seasonal hazard awareness 
weeks or days (e.g., hurricane preparedness week, winter weather awareness day).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with local media outlets to increase awareness of natural hazards 
ensures that vital information reaches a broad audience within the 
community. Utilizing media channels enables the efficient dissemination of 
warnings, preparedness guidelines, and safety measures, enhancing the 
community's ability to respond effectively to potential threats. Collaboration 
with local media fosters a more informed and resilient community, ultimately 
reducing risks and potential loss of life and property during natural hazard 
events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed and ongoing

APPENDIX L



A306

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 2

Conduct public education on the principles of “sheltering in place.”

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Conducting public education on the principles of sheltering in place 
empowers individuals and communities to respond effectively during 
emergencies by remaining safe within a designated location. By 
understanding and implementing proper procedures, residents can 
minimize exposure to external threats, thereby reducing the risk of injury 
or loss of life. Public education on this topic promotes self-reliance and 
contributes to a coordinated community response during emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards except Algal Bloom

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: TWithin two to three years of plan update adoption

APPENDIX L



A307

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 3

Work with the Virginia Department of Forestry to implement the FIREWISE program.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with VDOF to implement the FIREWISE program provides 
communities with expert guidance and resources to reduce the risk of 
wildfires in their area. By following FIREWISE principles, residents can 
create defensible spaces around properties, employ fire-resistant building 
materials, and engage in community-wide planning and education, 
thereby enhancing overall safety and resilience against wildfire threats. 
Collaboration with VDOF ensures that local efforts are aligned with best 
practices and supported by professional expertise, contributing to a more 
fire-adapted community environment.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: VDOF Firewise Virginia Community Hazard Mitigation Grant, VDOF 
Community Wildfire Defense Grant Program, Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A308

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 4

Identify means to coordinate, collect, and store damage assessment data in GIS format for each natural hazard 
event that causes death, injury and/or property damage.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enhances the efficiency and accuracy of disaster response and 
recovery efforts. GIS enables the spatial analysis of damage, providing 
authorities with a visual and data-driven understanding of the affected 
areas, and helps in allocating resources where needed most. This targeted 
approach aids in timely response, minimizes further risk, and supports 
effective planning for future hazard mitigation and preparedness, ultimately 
protecting lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Pandemic, Algal Bloom

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed -  GIS department is happy to look into any way to further 
integrate or improve this system

APPENDIX L



A309

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 5

Link structure value data with tax parcel GIS database to increase accuracy of loss estimates.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action significantly increases the accuracy of loss estimates in the 
event of natural or man-made disasters. By integrating these data sets, 
authorities can obtain a more precise understanding of potential financial 
impacts, allowing for better planning, response, and recovery efforts. This 
comprehensive approach ensures that resources are allocated efficiently 
and that both short-term responses and long-term rebuilding strategies are 
informed by detailed and accurate information, facilitating a more resilient 
and prepared community.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed

APPENDIX L



A310

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 6

Encourage purchase of NOAA radios. Provide NOAA weather radios to public facilities.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Providing NOAA weather radios to public facilities offers immediate access 
to real-time weather information, warnings, and emergency alerts directly 
from the National Weather Service. This ensures that public facilities, 
including schools, hospitals, and government buildings, are informed of 
impending weather events or natural disasters, allowing them to take timely 
precautionary measures to protect occupants and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: DHS: BRIC, HMGP; Local funds

Potential Funding Sources: Emergency Management

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A311

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 7

Investigate critical community facilities, such as administrative offices, shelters (non-school buildings), fire 
stations and police stations, to evaluate their resistance to hazard events.

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on critical facilities

Benefit Cost:

This action helps ensure that these vital structures meet the necessary 
standards and can withstand various disaster scenarios, maintaining their 
functionality when they are needed most. By identifying and addressing 
potential vulnerabilities, communities can ensure uninterrupted essential 
services during emergencies, enhancing public confidence and overall 
preparedness.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:

Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Hazardous Material 
Incidents, Mass Evacuation Events

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A312

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 8

Investigate, develop, or enhance Reverse 911 system or other public notification system.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Reverse 911 and other public notification systems ensure a rapid and 
effective communication channel during emergencies, enhancing public 
safety and response coordination. Such improvements can lead to timely 
evacuations and informed decision-making by residents and authorities 
alike, potentially reducing casualties and property damage during 
emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A313

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 9

Continue to enforce zoning and building codes to prevent/control construction within the floodplain. Review 
and revise, if needed, local floodplain ordinances

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on properties within the floodplain

Benefit Cost:

These actions contribute to minimizing flood risks and the associated 
potential for property damage and loss of life. By establishing and 
maintaining these regulations, municipalities can promote responsible land 
use, safeguarding both the environment and community interests, and 
fostering long-term resilience and sustainable urban development.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1, Goal 3, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter
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A314

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 10

Identify and educate homeowners in flood-prone areas about flood insurance and floodplain mitigation 
measures.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in flood-prone areas

Benefit Cost:

Educating homeowners in flood-prone areas about flood insurance and 
floodplain mitigation measures equips them with essential knowledge to 
make informed decisions, protecting their property and personal well-being. 
This education fosters community resilience by encouraging individual 
responsibility and proactive measures, thereby potentially reducing the 
long-term financial and emotional burdens associated with flood events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1, Goal 5, Goal 6, Goal 8

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC HMGP, Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A315

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 11

Conduct emergency preparedness education campaign targeted at residents and business within dam break 
inundation zones.

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on properties within dam break 
inundation zones

Benefit Cost:

This action enhances awareness and understanding of the specific risks 
and appropriate response measures associated with dam failure. It fosters 
a culture of preparedness, enabling timely and effective reactions in the 
event of dam failure, which can significantly reduce potential loss of life, 
property damage, and economic disruption.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Dam Failure

Goal(s) Addressed: Goal 1, Goal 5, Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC HMGP, Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A316

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 12

Work with local home improvement stores, local media outlets and other local agencies to provide workshops 
to residents on mitigation techniques

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These actions foster community engagement and empowerment in disaster 
risk reduction. Through these collaborations, residents can access practical 
knowledge and resources tailored to their local environment and risks, 
enabling them to take proactive measures to protect their homes and 
families.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L



A317

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 13

Work with the National Weather Service to promote the Turn Around, Don’t Drown public education campaign.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action amplifies the reach and impact of this life-saving message 
regarding the dangers of driving or walking through floodwaters. By 
leveraging the expertise and authority of the National Weather Service, 
local authorities can enhance community awareness and understanding of 
flood risks, encouraging responsible behavior during flood events. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 14

Add a pandemic annex to existing continuity plans to ensure they adequately address conditions specific 
to disease outbreak, including increased absenteeism, social distancing procedures, and impacts on 
interdependencies.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This specialized approach enhances a jurisdiction's ability to maintain 
critical functions and services during a pandemic, minimizing disruptions 
and potential economic losses. Furthermore, it fosters a proactive and 
adaptive stance that can mitigate health risks to employees and the general 
population, aligning with responsible planning and public health goals.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Pandemic

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): High (upgraded from Low)

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 15

Develop a comprehensive debris management plan as an annex to the Emergency Operations Plan.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures efficient and environmentally responsible debris 
removal, minimizing potential hazards and disruptions to the community. 
By having a dedicated plan in place, local authorities can expedite 
recovery efforts, reduce costs, and facilitate collaboration among various 
stakeholders, contributing to the overall resilience and effectiveness of 
emergency response.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Earthquakes, Landslides, Erosion

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A320

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 16

Identify training opportunities for staff to enhance their ability to use GIS for emergency management needs.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enables a more precise and data-driven approach to planning, 
response, and recovery efforts. With specialized GIS training, staff can 
create, analyze, and interpret spatial data to make informed decisions, 
optimizing resource allocation, improving situational awareness, and 
enhancing overall emergency response capabilities. This investment in 
staff development contributes to a more resilient and effective emergency 
management infrastructure

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 17

Investigate all primary and secondary schools to evaluate their resistance to hazards. Prioritize the schools 
that are used as community shelters

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on primary and secondary schools

Benefit Cost:

This action ensures the safety and functionality of these vital community 
resources. Assessing and strengthening schools' structural resilience 
not only protects students and staff during regular operations but also 
guarantees that designated shelters are adequately equipped to provide 
refuge during emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 1, Goal 7

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 18

Review and revise, if needed, existing Subdivision Ordinances to include hazard mitigation-related development 
criteria in order to regulate the location and construction of buildings and other infrastructure in known hazard 
areas.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in known hazard areas

Benefit Cost:
This proactive approach ensures that new developments align with the 
risk profile of the region, reducing potential damage and loss of life during 
disaster events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thundertsorms, 
Wildfire, Dam Failure, Drought & Extreme Heat, Landslides, Erosion, Land 
Subsidence (Sinkholes)

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L



A323

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 19

Increase flood warning capabilities, particularly as they relate to dam failure.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in dam break inundation zones

Benefit Cost:

This action enhances the ability to provide timely and accurate information 
to those at risk, enabling appropriate evacuation and emergency response 
measures. By improving detection, monitoring, and communication of 
potential dam failures, authorities can substantially reduce the potential loss 
of life, property damage, and economic disruption in affected areas. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Dam Failure

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; HUD: CDBG; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 20

Create a multi-level education brochure for residents.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Creating a multi-level hazard mitigation education brochure for residents 
serves as an essential tool in raising awareness and understanding 
of various local hazards and appropriate response measures. By 
consolidating vital information into an accessible format, residents are 
empowered to take proactive steps in preparing for and mitigating risks, 
fostering a culture of community resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 21

Staff Emergency Management Office, Public Works, and/or Planning Office at adequate levels as determined 
by the County based upon population demographics with regard to density and hazardous risks.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that these vital departments have the capacity to 
effectively manage and respond to the specific needs and challenges of 
the community. By aligning staffing levels with local demographics and risk 
profiles, the county can optimize its preparedness, response, and planning 
capabilities.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Varies depending on staffing needs

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning, Public Works

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 22

Create a Public Education Program for public and private schools within the community that will provide disaster 
preparedness information to the student bodies that can be utilized within their individual homes.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Creating a Public Education Program fosters a culture of readiness and 
safety awareness among student bodies. By equipping students with 
practical knowledge and tools that can be utilized within their individual 
homes, the program empowers the younger generation to be active 
participants in family and community preparedness. The dissemination 
of this information through educational channels ensures that families 
are better prepared for various emergencies, thereby enhancing overall 
community resilience and potentially reducing the impacts and recovery 
time associated with disasters.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A327

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 23

Provide National Incident Management System and Incident Command System training to all emergency 
response personnel and other key support personnel

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action standardizes the approach to managing incidents and 
emergencies across different agencies and jurisdictions. This 
comprehensive training fosters a coordinated and efficient response, 
ensuring that all involved entities understand their roles, responsibilities, 
and the common language used during an incident. By building a shared 
understanding and collaborative framework, this training enhances the 
overall effectiveness of emergency response, reduces confusion, and 
helps ensure a timely and well-organized reaction to various types of 
emergencies and disasters.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A328

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 24

Protect and restore resources that provide floodplain protection, riparian buffers, and other ecosystem services 
that mitigate flooding. Examples of this action include protecting and enhancing landforms that serve as natural 
mitigation features, using vegetative management, and protecting and preserving wetlands.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
By maintaining and enhancing these natural defenses, communities can 
reduce the risk of flooding, improve water quality, and provide habitat for 
wildlife.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: A Flooding

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Varies depending on method and quantity of interventions

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A329

FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 25

To stabilize slopes susceptible to erosion, consider options such as bank stabilization, sloping or grading 
techniques, planting vegetation on slopes, terracing hillsides, or installing riprap boulders or geotextile fabric.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These targeted methods work together to prevent soil loss, reduce 
sedimentation in nearby waterways, protect adjacent infrastructure and 
properties, and enhance the ecological value of the land. By investing in 
slope stabilization, communities can mitigate potential hazards related to 
landslides and erosion.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Erosion

Goal(s) Addressed: Goal 1, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Varies depending on method and number of slopes susceptible to erosion

Potential Funding Sources: DHS: BRIC, HMGP, HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 26

Implement a fuels management program to reduce hazardous vegetative fuels on public lands, near essential 
infrastructure, or on private lands by working with landowners. The program can include pruning and clearing 
dead vegetation, prescribed burning, selective logging, cutting high grass, planting fire-resistant vegetation, 
and creating fuel/fire breaks.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These actions provide a systematic approach to mitigating the risk of 
wildfires and contribute to a safer environment by minimizing available fuel 
for wildfires to spread. Collaboration with landowners and a comprehensive 
plan strengthens community resilience to wildfires, protects vital 
infrastructure, and preserves natural habitats.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 1, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Varies depending on method and land area affected

Potential Funding Sources: DHS: BRIC, HMGP; VDOF Community Wildfire Defense Grant Program; 
Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 27

Ensure that all local government centers have radio capabilities that enable participation in the SHARES 
program (DHS/CISA/ECD).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Participation in the SHARES program enhances communication resilience 
during emergencies. The program provides a reliable and robust means 
of coordination and information sharing between government entities, 
especially when conventional communication networks are compromised. 
By enabling participation in this program, local governments enhance 
their ability to respond to and manage crises, fostering collaboration and 
interoperability across various agencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 28

Educate elderly citizens and others with limited access to the internet and mobile phone technology about 
pending emergencies and threats.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that vital safety information reaches all segments of 
the community, regardless of technological barriers. By utilizing alternative 
communication methods and targeted outreach, municipalities can enhance 
awareness and understanding of emergency situations among vulnerable 
populations, enabling them to take appropriate precautions and seek 
assistance if needed. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards 

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 29

Facilitate public training sessions for targeted hazard mitigation activities. Example: conduct training for 
civilians/residents on personal mitigation and response to flooding, high winds, wildfires, etc. Create internal 
“certificates” for training participants and encourage completion of all available training.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Facilitating public training sessions for targeted hazard mitigation activities 
empowers community members with the knowledge and skills necessary 
to actively participate in risk reduction efforts. By providing hands-on 
training in areas such as flood preparedness, wildfire safety, or earthquake 
resilience, residents are better equipped to protect themselves, their 
property, and their neighbors. This community-based approach fosters a 
culture of preparedness and collaboration, enhancing overall resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 30

Apply for FEMA High Hazard Potential Grant Dam Program funding to receive technical, planning, design, 
and construction assistance for eligible rehabilitation activities that reduce dam risk and increase community 
preparedness. 

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Federal funding facilitates the implementation of essential upgrades, 
repairs, and risk-mitigation measures for High Hazard Potential Dams 
(HHPDs), ensuring that they meet safety standards. By leveraging this 
targeted financial assistance, communities can enhance their resilience 
against potential dam failures and protect lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 4, Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: Staff time

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L
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FREDERICK COUNTY (AND TOWNS) MITIGATION ACTION 31

Consider adopting an ordinance that limits development in HHPD dam break inundation zones.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in dam break inundation zones

Benefit Cost:

An ordinance that limits development in HHPD dam break inundation 
zones allows localities to control land use in areas with significant risk of 
flooding due to dam failure. By restricting development in these zones, 
municipalities can minimize potential loss of life, property damage, and 
economic disruption that could result from a dam breach.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 3

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low

Estimated Cost: Staff time

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A336

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 1

Work with local media outlets to increase awareness of natural hazards. Implement seasonal hazard awareness 
weeks or days (e.g., hurricane preparedness week, winter weather awareness day).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with local media outlets to increase awareness of natural hazards 
ensures that vital information reaches a broad audience within the 
community. Utilizing media channels enables the efficient dissemination of 
warnings, preparedness guidelines, and safety measures, enhancing the 
community's ability to respond effectively to potential threats. Collaboration 
with local media fosters a more informed and resilient community, ultimately 
reducing risks and potential loss of life and property during natural hazard 
events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Managers in each jurisdiction

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L
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PAGE COUNTY (AND TOWNS) MITIGATION ACTION 2

Encourage public and private water conservation plans, including consideration of rainwater catchment system.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
Encouraging public and private water conservation plans fosters a 
sustainable approach to water managementto reduce the demand on 
existing water supplies in the event of an emergency.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Drought & Extreme Heat

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed in Luray and Stanley; within two to three years of plan update 
adoption elsewhere

APPENDIX L
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PAGE COUNTY (AND TOWNS) MITIGATION ACTION 3

Work with the Virginia Department of Forestry to implement the FIREWISE program.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with VDOF to implement the FIREWISE program provides 
communities with expert guidance and resources to reduce the risk of 
wildfires in their area. By following FIREWISE principles, residents can 
create defensible spaces around properties, employ fire-resistant building 
materials, and engage in community-wide planning and education, 
thereby enhancing overall safety and resilience against wildfire threats. 
Collaboration with VDOF ensures that local efforts are aligned with best 
practices and supported by professional expertise, contributing to a more 
fire-adapted community environment.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: VDOF Firewise Virginia Community Hazard Mitigation Grant, VDOF 
Community Wildfire Defense Grant Program, Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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PAGE COUNTY (AND TOWNS) MITIGATION ACTION 4

Conduct public education on the principles of “sheltering in place.”

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Conducting public education on the principles of sheltering in place 
empowers individuals and communities to respond effectively during 
emergencies by remaining safe within a designated location. By 
understanding and implementing proper procedures, residents can 
minimize exposure to external threats, thereby reducing the risk of injury 
or loss of life. Public education on this topic promotes self-reliance and 
contributes to a coordinated community response during emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards except Algal Bloom

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County, Stephens City), Relatively Moderate (Middletown)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: TWithin two to three years of plan update adoption

APPENDIX L
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PAGE COUNTY (AND TOWNS) MITIGATION ACTION 5

Link structure value data with tax parcel GIS database to increase accuracy of loss estimates.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action significantly increases the accuracy of loss estimates in the 
event of natural or man-made disasters. By integrating these data sets, 
authorities can obtain a more precise understanding of potential financial 
impacts, allowing for better planning, response, and recovery efforts. This 
comprehensive approach ensures that resources are allocated efficiently 
and that both short-term responses and long-term rebuilding strategies are 
informed by detailed and accurate information, facilitating a more resilient 
and prepared community.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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PAGE COUNTY (AND TOWNS) MITIGATION ACTION 6

Evaluate properties within the floodplain for possible relocation and/or buy out. In particular, target FEMA’s 
Repetitive Loss Properties for possible relocation and/or buy out.

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on properties within the floodplain

Benefit Cost:

This action enables municipalities to proactively address the risks 
associated with flooding, thereby safeguarding residents' lives and property. 
This assessment facilitates the implementation of long-term strategic 
measures, potentially reducing both financial burdens on governments for 
disaster relief and the environmental impact on flood-prone areas.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L
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PAGE COUNTY (AND TOWNS) MITIGATION ACTION 7

Inspect and clear debris from stormwater drainage systems.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Inspecting and clearing debris from stormwater drainage systems 
is essential for maintaining the functionality and efficiency of the 
infrastructure. This routine maintenance ensures unobstructed water flow, 
reducing the risk of localized flooding during heavy rain events, and thereby 
protects properties and roadways.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Hurricanes & High Winds, Severe Thunderstorms, Dam Failure

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; USDA: WPFP; Local funds

Lead Agency/Department 
Responsible: EEmergency Management, Public Works

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

APPENDIX L
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PAGE COUNTY (AND TOWNS) MITIGATION ACTION 8

Investigate all primary and secondary schools to evaluate their resistance to hazards. Prioritize the schools 
that are used as community shelters

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on primary and secondary schools

Benefit Cost:

This action ensures the safety and functionality of these vital community 
resources. Assessing and strengthening schools' structural resilience 
not only protects students and staff during regular operations but also 
guarantees that designated shelters are adequately equipped to provide 
refuge during emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 1, Goal 7

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

APPENDIX L



A344

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 9

Create a multi-level education brochure for residents throughout the region.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Creating a multi-level hazard mitigation education brochure for residents 
serves as an essential tool in raising awareness and understanding 
of various local hazards and appropriate response measures. By 
consolidating vital information into an accessible format, residents are 
empowered to take proactive steps in preparing for and mitigating risks, 
fostering a culture of community resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A345

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 10

Create informational flyer to be handed out at the time of building permits are applied for with regard to building 
weather resistant homes. This flyer would be targeted to contractors and developers in a way to enhance their 
building project.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

An informational flyer would serve as a targeted educational tool for 
contractors and developers. By providing essential information on best 
practices, materials, and techniques for weather-resistant construction, it 
would encourage the integration of resilient building standards into new 
projects. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 1, Goal 4, Goal 5, Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A346

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 11

Procure and install backup generators for lift stations for wastewater treatment plants.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly at lift stations for wastewater treatment plants

Benefit Cost:

This action ensures uninterrupted operation, even during power outages 
or other disruptive events. This measure enhances the resilience of critical 
public infrastructure, preventing potential environmental contamination and 
health risks associated with untreated wastewater. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Earthquakes

Goal(s) Addressed: Goal 4, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A347

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 12

Coordinate with the state to update and digitize community Flood Insurance Rate Maps (FIRMs).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enhances the accessibility and accuracy of crucial flood 
risk information. By providing up-to-date digital maps, municipalities 
and residents can make more informed decisions related to land use, 
construction, and insurance, aligning with the latest data on flood hazards. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed in Luray; within one year of plan update adoption elsewhere

APPENDIX L



A348

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 13

Install additional river inflows and update the digital readouts to facilitate transfer of data (analog updates).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enhances the monitoring and management of water levels 
and flow rates within a watershed. It enables real-time data collection and 
analysis, providing authorities with the necessary information to respond 
proactively to changes in river conditions.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2, Goal 8

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; HUD: CDBG; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A349

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 14

Initiate discussions with public/private utility companies to discuss incorporating mitigation measures into new 
and pre-existing development and infrastructure repairs. Options include: anchoring heavy equipment such 
as electrical transformers mounted on poles using additional straps and braces; reducing camber in overhead 
transmission lines; and providing cover for exposed utilities.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Infrastructure coordination fosters collaboration and alignment in building 
resilient utilities infrastructure. By jointly considering and implementing risk-
reducing strategies, utilities and municipalities can enhance the reliability 
and sustainability of essential services such as electricity, water, and 
telecommunications in the event of an emergency.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Varies depending on mitigation measures required

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A350

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 15

Work with land trusts to facilitate purchase of land.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with land trusts to facilitate the purchase of land enables a 
collaborative approach to land conservation and responsible development. 
Land trusts often possess specialized expertise and resources in identifying 
and managing properties of ecological, historical, or community value. By 
partnering with these organizations, municipalities or private entities can 
ensure that land acquisitions enhance community resilience against natural 
hazards, thereby contributing to the long-term sustainability and well-being 
of the area.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Varies depending on size and location of land

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A351

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 16

Implement a program to seal and vent or raise sewer system components (i.e. manhole covers that are located 
in the 100-year floodplain or other areas identified as highly probable flooding).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action could substantially enhance the resilience of wastewater 
infrastructure. These targeted modifications prevent the infiltration of 
floodwaters into the sewer system, reducing the risk of system overflows, 
contamination, and associated environmental and health hazards.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Completed in Luray; within one year of plan update adoption elsewhere

APPENDIX L



A352

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 17

Integrate the jurisdiction’s mitigation plan into current capital improvement plans to ensure that development 
does not encroach on known hazard areas

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action establishes a cohesive and strategic approach to land use 
and infrastructure investment. By aligning these plans, municipalities 
can ensure that new developments and capital projects are consistent 
with identified risk profiles and mitigation strategies, minimizing potential 
vulnerabilities and long-term maintenance costs.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Staff time

Potential Funding Sources: DHS: HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A353

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 18

Establish flood level markers along bridges and other structures to indicate the rise of water levels along creeks 
and rivers in potential flood- prone areas. Work with VDOT and other jurisdictions as needed.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Establishing flood level markers provides a clear and immediate visual 
warning system for the public. These markers empower residents, 
motorists, and emergency responders to make informed decisions 
regarding safety and navigation during rising water events. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2, Goal 4, Goal 8

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; HUD: CDBG; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A354

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 19

Staff Emergency Management Office, Public Works, and/or Planning and Zoning Office at adequate levels as 
determined by the county based upon population demographics with regard to density and hazardous risks.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that these vital departments have the capacity to 
effectively manage and respond to the specific needs and challenges of 
the community. By aligning staffing levels with local demographics and risk 
profiles, the county can optimize its preparedness, response, and planning 
capabilities.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Varies depending on staffing needs

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning, Public Works

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L



A355

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 20

Work with localities to improve documentation of flooding events and impacts to transportation routes.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action creates a more comprehensive and data-driven approach to 
flood management and transportation planning. By systematically collecting 
and analyzing information on flood patterns, affected areas, and disruptions 
to transportation networks, municipalities can develop targeted mitigation 
strategies, enhance response protocols, and prioritize infrastructure 
investments.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A356

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 21

Consider participating in the StormReady Program sponsored by the National Weather Service.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Participating in the StormReady Program offers communities a structured 
and well-supported framework for enhancing their severe weather 
readiness and response capabilities. Through compliance with program 
guidelines, communities demonstrate their commitment to implementing 
advanced weather monitoring, robust communication strategies, and public 
education efforts, all aimed at safeguarding lives and property. Participation 
in the program also provides access to resources, expertise, and support 
from weather professionals, thereby strengthening local abilities to 
effectively anticipate, respond to, and recover from severe weather events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Drought & Extreme Heat,

Goal(s) Addressed: Goal 3, Goal 4, Goal 5

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: TWithin five years of plan update adoption

APPENDIX L



A357

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 22

Protect and restore resources that provide floodplain protection, riparian buffers, and other ecosystem services 
that mitigate flooding. Examples of this action include protecting and enhancing landforms that serve as natural 
mitigation features, using vegetative management, and protecting and preserving wetlands.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
By maintaining and enhancing these natural defenses, communities can 
reduce the risk of flooding, improve water quality, and provide habitat for 
wildlife.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Varies depending on method and quantity of interventions

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A358

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 23

To stabilize slopes susceptible to erosion, consider options such as bank stabilization, sloping or grading 
techniques, planting vegetation on slopes, terracing hillsides, or installing riprap boulders or geotextile fabric.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These targeted methods work together to prevent soil loss, reduce 
sedimentation in nearby waterways, protect adjacent infrastructure and 
properties, and enhance the ecological value of the land. By investing in 
slope stabilization, communities can mitigate potential hazards related to 
landslides and erosion.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Erosion

Goal(s) Addressed: Goal 2, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Varies depending on method and number of slopes susceptible to erosion

Potential Funding Sources: DHS: BRIC, HMGP, HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A359

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 24

Implement a fuels management program to reduce hazardous vegetative fuels on public lands, near essential 
infrastructure, or on private lands by working with landowners. The program can include pruning and clearing 
dead vegetation, prescribed burning, selective logging, cutting high grass, planting fire-resistant vegetation, 
and creating fuel/fire breaks.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These actions provide a systematic approach to mitigating the risk of 
wildfires and contribute to a safer environment by minimizing available fuel 
for wildfires to spread. Collaboration with landowners and a comprehensive 
plan strengthens community resilience to wildfires, protects vital 
infrastructure, and preserves natural habitats.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 1, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Varies depending on method and land area affected

Potential Funding Sources: DHS: BRIC, HMGP; VDOF Community Wildfire Defense Grant Program; 
Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A360

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 25

Identify non-English speaking residents to provide communication in their native language.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that essential information, especially during 
emergencies, is accessible to all members of the community, regardless 
of language barriers. By delivering messages in various languages, 
municipalities can foster inclusivity, enhance understanding, and ensure 
that non-English speaking residents are aware of vital services, safety 
protocols, and community programs.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A361

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 26

Ensure that all local government centers have radio capabilities that enable participation in the SHARES 
program (DHS/CISA/ECD).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Participation in the SHARES program enhances communication resilience 
during emergencies. The program provides a reliable and robust means 
of coordination and information sharing between government entities, 
especially when conventional communication networks are compromised. 
By enabling participation in this program, local governments enhance 
their ability to respond to and manage crises, fostering collaboration and 
interoperability across various agencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A362

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 27

Offer signage to help identify emergency shelters during disaster.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly at emergency shelters

Benefit Cost:

The implementation of clear and visible signage to identify emergency 
shelters during a disaster plays a vital role in guiding residents and visitors 
to safe locations. Well-marked signs can significantly reduce confusion and 
panic during emergency evacuations, enabling a more orderly and efficient 
process.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A363

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 28

Educate elderly citizens and others with limited access to the internet and mobile phone technology about 
pending emergencies and threats.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that vital safety information reaches all segments of 
the community, regardless of technological barriers. By utilizing alternative 
communication methods and targeted outreach, municipalities can enhance 
awareness and understanding of emergency situations among vulnerable 
populations, enabling them to take appropriate precautions and seek 
assistance if needed. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L



A364

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 29

Facilitate public training sessions for targeted hazard mitigation activities. Example: conduct training for 
civilians/residents on personal mitigation and response to flooding, high winds, wildfires, etc. Create internal 
“certificates” for training participants and encourage completion of all available training.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Facilitating public training sessions for targeted hazard mitigation activities 
empowers community members with the knowledge and skills necessary 
to actively participate in risk reduction efforts. By providing hands-on 
training in areas such as flood preparedness, wildfire safety, or earthquake 
resilience, residents are better equipped to protect themselves, their 
property, and their neighbors. This community-based approach fosters a 
culture of preparedness and collaboration, enhancing overall resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A365

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 30

Work with property owners and VOAD groups to clear streams, creeks, and drainage ditches of vegetation and 
debris prior to flooding events and identify problem areas.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enables a collaborative and proactive approach to flood risk 
mitigation. By removing potential obstructions, water flow during heavy 
rain or flood events can be maintained, reducing the risk of localized 
flooding and related damages. This coordinated effort promotes community 
engagement and stewardship of local waterways and contributes to the 
overall safety and resilience of the area.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Varies depending on amount of debris

Potential Funding Sources: DHS: BRIC; USDA: WPFP; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L



A366

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 31

Apply for FEMA High Hazard Potential Grant Dam Program funding to receive technical, planning, design, 
and construction assistance for eligible rehabilitation activities that reduce dam risk and increase community 
preparedness. 

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Federal funding facilitates the implementation of essential upgrades, 
repairs, and risk-mitigation measures for High Hazard Potential Dams 
(HHPDs), ensuring that they meet safety standards. By leveraging this 
targeted financial assistance, communities can enhance their resilience 
against potential dam failures and protect lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 4, Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County), Relatively Moderate (Towns)

Estimated Cost: Staff time

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A367

PAGE COUNTY (AND TOWNS) MITIGATION ACTION 32

Consider adopting an ordinance that limits development in HHPD dam break inundation zones.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in dam break inundation zones

Benefit Cost:

An ordinance that limits development in HHPD dam break inundation 
zones allows localities to control land use in areas with significant risk of 
flooding due to dam failure. By restricting development in these zones, 
municipalities can minimize potential loss of life, property damage, and 
economic disruption that could result from a dam breach.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 3

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Moderate

Estimated Cost: Staff time

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A368

SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 1

Work with local media outlets to increase awareness of natural hazards. Implement seasonal hazard awareness 
weeks or days (e.g., hurricane preparedness week, winter weather awareness day).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with local media outlets to increase awareness of natural hazards 
ensures that vital information reaches a broad audience within the 
community. Utilizing media channels enables the efficient dissemination of 
warnings, preparedness guidelines, and safety measures, enhancing the 
community's ability to respond effectively to potential threats. Collaboration 
with local media fosters a more informed and resilient community, ultimately 
reducing risks and potential loss of life and property during natural hazard 
events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Managers in each jurisdiction

Implementation Schedule: Completed and ongoing

APPENDIX L



A369

SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 2

Encourage public and private water conservation plans, including consideration of rainwater catchment system.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
Encouraging public and private water conservation plans fosters a 
sustainable approach to water managementto reduce the demand on 
existing water supplies in the event of an emergency.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Drought & Extreme Heat

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 3

Work with the Virginia Department of Forestry to implement the FIREWISE program.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with VDOF to implement the FIREWISE program provides 
communities with expert guidance and resources to reduce the risk of 
wildfires in their area. By following FIREWISE principles, residents can 
create defensible spaces around properties, employ fire-resistant building 
materials, and engage in community-wide planning and education, 
thereby enhancing overall safety and resilience against wildfire threats. 
Collaboration with VDOF ensures that local efforts are aligned with best 
practices and supported by professional expertise, contributing to a more 
fire-adapted community environment.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: VDOF Firewise Virginia Community Hazard Mitigation Grant, VDOF 
Community Wildfire Defense Grant Program, Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 4

Identify means to coordinate, collect, and store damage assessment data in GIS format for each natural hazard 
event that causes death, injury and/or property damage.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enhances the efficiency and accuracy of disaster response and 
recovery efforts. GIS enables the spatial analysis of damage, providing 
authorities with a visual and data-driven understanding of the affected 
areas, and helps in allocating resources where needed most. This targeted 
approach aids in timely response, minimizes further risk, and supports 
effective planning for future hazard mitigation and preparedness, ultimately 
protecting lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Pandemic, Algal Bloom

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within one year of plan update adoption
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 5

Consider providing necessary electrical hook-up, wiring, and switches to allow readily accessible connections 
to emergency generators at key critical public facilities.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly at critical facilities

Benefit Cost:

This action ensures uninterrupted power supply during emergencies or 
power outages. This enables vital services such as hospitals, emergency 
response centers, and shelters to continue operating effectively, thereby 
maintaining public safety, health, and well-being. The preparedness and 
ability to quickly connect to emergency generators fortify community 
resilience, allowing for a more effective response to unexpected events and 
minimizing potential disruption.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Earthquakes, Landslides

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within two to three years of plan update adoption
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 6

Evaluate properties within the floodplain for possible relocation and/or buy out. In particular, target FEMA’s 
Repetitive Loss Properties for possible relocation and/or buy out.

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on properties within the floodplain

Benefit Cost:

This action enables municipalities to proactively address the risks 
associated with flooding, thereby safeguarding residents' lives and property. 
This assessment facilitates the implementation of long-term strategic 
measures, potentially reducing both financial burdens on governments for 
disaster relief and the environmental impact on flood-prone areas.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 7

Investigate, develop, or enhance Reverse 911 system or other public notification system.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Reverse 911 and other public notification systems ensure a rapid and 
effective communication channel during emergencies, enhancing public 
safety and response coordination. Such improvements can lead to timely 
evacuations and informed decision-making by residents and authorities 
alike, potentially reducing casualties and property damage during 
emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 8

Continue to enforce zoning and building codes to prevent/control construction within the floodplain. Review 
and revise, if needed, local floodplain ordinances.

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on properties within the floodplain

Benefit Cost:

These actions contribute to minimizing flood risks and the associated 
potential for property damage and loss of life. By establishing and 
maintaining these regulations, municipalities can promote responsible land 
use, safeguarding both the environment and community interests, and 
fostering long-term resilience and sustainable urban development.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1, Goal 3, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 9

Inspect and clear debris from stormwater drainage systems.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Inspecting and clearing debris from stormwater drainage systems 
is essential for maintaining the functionality and efficiency of the 
infrastructure. This routine maintenance ensures unobstructed water flow, 
reducing the risk of localized flooding during heavy rain events, and thereby 
protects properties and roadways.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Hurricanes & High Winds, Severe Thunderstorms, Dam Failure

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; USDA: WPFP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within five years of plan update adoption
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 10

Develop a comprehensive debris management plan as an annex to the Emergency Operations Plan.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures efficient and environmentally responsible debris 
removal, minimizing potential hazards and disruptions to the community. 
By having a dedicated plan in place, local authorities can expedite 
recovery efforts, reduce costs, and facilitate collaboration among various 
stakeholders, contributing to the overall resilience and effectiveness of 
emergency response.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Earthquakes, Landslides, Erosion

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; USDA: WPFP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 11

Create a multi-level education brochure for residents.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Creating a multi-level hazard mitigation education brochure for residents 
serves as an essential tool in raising awareness and understanding 
of various local hazards and appropriate response measures. By 
consolidating vital information into an accessible format, residents are 
empowered to take proactive steps in preparing for and mitigating risks, 
fostering a culture of community resilience

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A379

SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 12

Identify need for back-up generators, communications, and/or vehicles at critical public facilities. Develop 
means to address the shortfall identified.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly at critical facilities

Benefit Cost:

This action ensures continuous operation and responsiveness during 
emergencies or power failures. By evaluating and addressing these 
essential requirements, public facilities such as hospitals, emergency 
services, and shelters can maintain their functionality when most needed, 
thereby safeguarding public health and safety. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Varies depending on what and how much equipment is needed

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 13

Coordinate with the state to update and digitize community Flood Insurance Rate Maps (FIRMs).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enhances the accessibility and accuracy of crucial flood 
risk information. By providing up-to-date digital maps, municipalities 
and residents can make more informed decisions related to land use, 
construction, and insurance, aligning with the latest data on flood hazards. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within one year of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 14

Establish flood level markers along bridges and other structures to indicate the rise of water levels along creeks 
and rivers in potential flood- prone areas. Work with VDOT and other jurisdictions as needed.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Establishing flood level markers provides a clear and immediate visual 
warning system for the public. These markers empower residents, 
motorists, and emergency responders to make informed decisions 
regarding safety and navigation during rising water events. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2, Goal 4, Goal 8

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; HUD: CDBG; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 15

Consider participating in the StormReady Program sponsored by the National Weather Service.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Participating in the StormReady Program offers communities a structured 
and well-supported framework for enhancing their severe weather 
readiness and response capabilities. Through compliance with program 
guidelines, communities demonstrate their commitment to implementing 
advanced weather monitoring, robust communication strategies, and public 
education efforts, all aimed at safeguarding lives and property. Participation 
in the program also provides access to resources, expertise, and support 
from weather professionals, thereby strengthening local abilities to 
effectively anticipate, respond to, and recover from severe weather events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Drought & Extreme Heat,

Goal(s) Addressed: Goal 3, Goal 4, Goal 5

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 16

Create a Public Education Program for public and private schools within the community that will provide disaster 
preparedness information to the student bodies that can be utilized within their individual homes.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in public and private schools

Benefit Cost:

Creating a Public Education Program fosters a culture of readiness and 
safety awareness among student bodies. By equipping students with 
practical knowledge and tools that can be utilized within their individual 
homes, the program empowers the younger generation to be active 
participants in family and community preparedness. The dissemination 
of this information through educational channels ensures that families 
are better prepared for various emergencies, thereby enhancing overall 
community resilience and potentially reducing the impacts and recovery 
time associated with disasters.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 17

Review and investigate all flood-prone areas and structures within the 100 year floodplain area and incorporate 
mitigation measures where possible.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly within the floodplain

Benefit Cost:

This action offers a proactive approach to managing flood risks. Such a 
comprehensive assessment identifies vulnerabilities and enables targeted 
implementation of flood control mechanisms, such as levees, flood barriers, 
or improved drainage systems. By understanding and addressing the 
specific flood risks within the community, authorities can protect lives 
and properties, reduce recovery costs, and enhance overall resilience to 
flooding events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; HUD: 
CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption and regularly thereafter
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 18

Provide training opportunities to local zoning and building code officials in subject materials such as damage 
assessment and mitigation.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Damage assessment and mitigation training  equips professionals with 
the expertise required to evaluate and respond to structural vulnerabilities 
and hazards. Such specialized training enhances the officials' ability to 
ensure compliance with regulations, promotes more resilient construction 
practices, and allows for informed decision-making in the aftermath of 
disasters. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within five years of plan update adoption and regularly thereafter
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 19

Create a knowledgeable group of speakers within the community that can be available to present programs 
regarding Emergency Management Principles and Concepts to residents.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Creating a knowledgeable group of speakers fosters a culture of 
awareness, education, and preparedness. Engaging local experts to 
educate the public allows for a more personalized and community-centric 
approach to risk mitigation, ensuring that residents understand and are 
equipped to respond to local hazards. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Moderate

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 20

Evaluate at-risk roads and implement mitigation measures (e.g. elevation, re-design). Work with VDOT as 
needed.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

By identifying vulnerabilities in the transportation network and addressing 
them through engineering solutions, municipalities can minimize disruptions 
during extreme weather events, enhance public safety, and ensure 
continuity of essential services

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Dam Failure, Earthquakes, Landslides, Erosion, Land 
Subsidence (Sinkholes), Hazardous Material Incidents, Mass Evacuation 
Events

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Completed and ongoing

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 21

Protect and restore resources that provide floodplain protection, riparian buffers, and other ecosystem services 
that mitigate flooding. Examples of this action include protecting and enhancing landforms that serve as natural 
mitigation features, using vegetative management, and protecting and preserving wetlands.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
By maintaining and enhancing these natural defenses, communities can 
reduce the risk of flooding, improve water quality, and provide habitat for 
wildlife.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Varies depending on method and quantity of interventions

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 22

To stabilize slopes susceptible to erosion, consider options such as bank stabilization, sloping or grading 
techniques, planting vegetation on slopes, terracing hillsides, or installing riprap boulders or geotextile fabric.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These targeted methods work together to prevent soil loss, reduce 
sedimentation in nearby waterways, protect adjacent infrastructure and 
properties, and enhance the ecological value of the land. By investing in 
slope stabilization, communities can mitigate potential hazards related to 
landslides and erosion.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Erosion

Goal(s) Addressed: Goal 2, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Varies depending on method and number of slopes susceptible to erosion

Potential Funding Sources: DHS: BRIC, HMGP, HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 23

Implement a fuels management program to reduce hazardous vegetative fuels on public lands, near essential 
infrastructure, or on private lands by working with landowners. The program can include pruning and clearing 
dead vegetation, prescribed burning, selective logging, cutting high grass, planting fire-resistant vegetation, 
and creating fuel/fire breaks.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These actions provide a systematic approach to mitigating the risk of 
wildfires and contribute to a safer environment by minimizing available fuel 
for wildfires to spread. Collaboration with landowners and a comprehensive 
plan strengthens community resilience to wildfires, protects vital 
infrastructure, and preserves natural habitats.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 1, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Varies depending on method and land area affected

Potential Funding Sources: DHS: BRIC, HMGP; VDOF Community Wildfire Defense Grant Program; 
Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 24

Identify non-English speaking residents to provide communication in their native language.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that essential information, especially during 
emergencies, is accessible to all members of the community, regardless 
of language barriers. By delivering messages in various languages, 
municipalities can foster inclusivity, enhance understanding, and ensure 
that non-English speaking residents are aware of vital services, safety 
protocols, and community programs.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 25

Ensure that all local government centers have radio capabilities that enable participation in the SHARES 
program (DHS/CISA/ECD).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Participation in the SHARES program enhances communication resilience 
during emergencies. The program provides a reliable and robust means 
of coordination and information sharing between government entities, 
especially when conventional communication networks are compromised. 
By enabling participation in this program, local governments enhance 
their ability to respond to and manage crises, fostering collaboration and 
interoperability across various agencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 26

Offer signage to help identify emergency shelters during disaster.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly at emergency shelters

Benefit Cost:

The implementation of clear and visible signage to identify emergency 
shelters during a disaster plays a vital role in guiding residents and visitors 
to safe locations. Well-marked signs can significantly reduce confusion and 
panic during emergency evacuations, enabling a more orderly and efficient 
process.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 27

Educate elderly citizens and others with limited access to the internet and mobile phone technology about 
pending emergencies and threats.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that vital safety information reaches all segments of 
the community, regardless of technological barriers. By utilizing alternative 
communication methods and targeted outreach, municipalities can enhance 
awareness and understanding of emergency situations among vulnerable 
populations, enabling them to take appropriate precautions and seek 
assistance if needed. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 28

Facilitate public training sessions for targeted hazard mitigation activities. Example: conduct training for 
civilians/residents on personal mitigation and response to flooding, high winds, wildfires, etc. Create internal 
“certificates” for training participants and encourage completion of all available training

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Facilitating public training sessions for targeted hazard mitigation activities 
empowers community members with the knowledge and skills necessary 
to actively participate in risk reduction efforts. By providing hands-on 
training in areas such as flood preparedness, wildfire safety, or earthquake 
resilience, residents are better equipped to protect themselves, their 
property, and their neighbors. This community-based approach fosters a 
culture of preparedness and collaboration, enhancing overall resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 29

Work with property owners and VOAD groups to clear streams, creeks, and drainage ditches of vegetation and 
debris prior to flooding events and identify problem areas.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enables a collaborative and proactive approach to flood risk 
mitigation. By removing potential obstructions, water flow during heavy 
rain or flood events can be maintained, reducing the risk of localized 
flooding and related damages. This coordinated effort promotes community 
engagement and stewardship of local waterways and contributes to the 
overall safety and resilience of the area.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations:

Relatively Low (County, Edinburg, Strasburg), Relatively Moderate 
(Toms Brook), Relatively High (New Market), Very High (Mount Jackson, 
Woodstock)

Estimated Cost: Varies depending on amount of debris

Potential Funding Sources: DHS: BRIC; USDA: WPFP; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 30

Apply for FEMA High Hazard Potential Grant Dam Program funding to receive technical, planning, design, 
and construction assistance for eligible rehabilitation activities that reduce dam risk and increase community 
preparedness. 

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Federal funding facilitates the implementation of essential upgrades, 
repairs, and risk-mitigation measures for High Hazard Potential Dams 
(HHPDs), ensuring that they meet safety standards. By leveraging this 
targeted financial assistance, communities can enhance their resilience 
against potential dam failures and protect lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 4, Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low

Estimated Cost: Staff time

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 31

Consider adopting an ordinance that limits development in HHPD dam break inundation zones.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in dam break inundation zones

Benefit Cost:

An ordinance that limits development in HHPD dam break inundation 
zones allows localities to control land use in areas with significant risk of 
flooding due to dam failure. By restricting development in these zones, 
municipalities can minimize potential loss of life, property damage, and 
economic disruption that could result from a dam breach.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 3

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low

Estimated Cost: Staff time

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within five years of plan update adoption
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SHENANDOAH COUNTY (AND TOWNS) MITIGATION ACTION 32

Complete modeling and risk analysis on HHPDs that currently lack inundation zone mappping, downstream 
impact data, and/or emergency action plans.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in dam break inundation zones

Benefit Cost:

This action provides critical insights into potential dam failure scenarios 
and associated risks. A comprehensive assessment enables authorities 
to identify vulnerable areas, develop targeted mitigation strategies, 
and implement emergency response protocols tailored to specific dam 
configurations and local conditions. By filling these crucial knowledge 
gaps, municipalities enhance their ability to protect lives, property, and 
the environment, contributing to the overall safety and resilience of the 
community.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 2

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low

Estimated Cost: Staff time

Potential Funding Sources: DDHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; Virginia CFPF

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within five years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 1

Develop a comprehensive debris management plan as an annex to the Emergency Operations Plan.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with local media outlets to increase awareness of natural hazards 
ensures that vital information reaches a broad audience within the 
community. Utilizing media channels enables the efficient dissemination of 
warnings, preparedness guidelines, and safety measures, enhancing the 
community's ability to respond effectively to potential threats. Collaboration 
with local media fosters a more informed and resilient community, ultimately 
reducing risks and potential loss of life and property during natural hazard 
events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed and ongoing
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 2

Work with the Virginia Department of Forestry to implement the FIREWISE program.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Working with VDOF to implement the FIREWISE program provides 
communities with expert guidance and resources to reduce the risk of 
wildfires in their area. By following FIREWISE principles, residents can 
create defensible spaces around properties, employ fire-resistant building 
materials, and engage in community-wide planning and education, 
thereby enhancing overall safety and resilience against wildfire threats. 
Collaboration with VDOF ensures that local efforts are aligned with best 
practices and supported by professional expertise, contributing to a more 
fire-adapted community environment.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: VDOF Firewise Virginia Community Hazard Mitigation Grant, VDOF 
Community Wildfire Defense Grant Program, Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed in Sanitary Districts; within two to three years of plan update 
adoption elsewhere
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 3

Investigate critical community facilities, such as administrative offices, shelters (non-school buildings), fire 
stations and police stations, to evaluate their resistance to hazard events.

BACKGROUND INFORMATION

Site and Location: Countywide, with particular emphasis on critical facilities

Benefit Cost:

This action helps ensure that these vital structures meet the necessary 
standards and can withstand various disaster scenarios, maintaining their 
functionality when they are needed most. By identifying and addressing 
potential vulnerabilities, communities can ensure uninterrupted essential 
services during emergencies, enhancing public confidence and overall 
preparedness.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:

Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Hazardous Material 
Incidents, Mass Evacuation Events

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within five years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 4

Continue to enforce zoning and building codes to prevent/control construction within the floodplain. Review 
and revise, if needed, local floodplain ordinances.

BACKGROUND INFORMATION

Site and Location: Countywide, with a particular focus on properties within the floodplain

Benefit Cost:

These actions contribute to minimizing flood risks and the associated 
potential for property damage and loss of life. By establishing and 
maintaining these regulations, municipalities can promote responsible land 
use, safeguarding both the environment and community interests, and 
fostering long-term resilience and sustainable urban development.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1, Goal 3, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Completed and ongoing
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 5

Inspect and clear debris from stormwater drainage systems.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Inspecting and clearing debris from stormwater drainage systems 
is essential for maintaining the functionality and efficiency of the 
infrastructure. This routine maintenance ensures unobstructed water flow, 
reducing the risk of localized flooding during heavy rain events, and thereby 
protects properties and roadways

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Hurricanes & High Winds, Severe Thunderstorms, Dam Failure

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; USDA: WPFP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Completed in Sanitary Districts and County; within five years of plan update 
adoption in Front Royal
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 6

Work with local home improvement stores, local media outlets and other local agencies to provide workshops 
to residents on mitigation techniques.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These actions foster community engagement and empowerment in disaster 
risk reduction. Through these collaborations, residents can access practical 
knowledge and resources tailored to their local environment and risks, 
enabling them to take proactive measures to protect their homes and 
families.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 7

Coordinate with the state to update and digitize community Flood Insurance Rate Maps (FIRMs).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures efficient and environmentally responsible debris 
removal, minimizing potential hazards and disruptions to the community. 
By having a dedicated plan in place, local authorities can expedite 
recovery efforts, reduce costs, and facilitate collaboration among various 
stakeholders, contributing to the overall resilience and effectiveness of 
emergency response.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed and ongoing
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 8

Integrate the jurisdiction’s mitigation plan into current capital improvement plans to ensure that development 
does not encroach on known hazard areas.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action establishes a cohesive and strategic approach to land use 
and infrastructure investment. By aligning these plans, municipalities 
can ensure that new developments and capital projects are consistent 
with identified risk profiles and mitigation strategies, minimizing potential 
vulnerabilities and long-term maintenance costs.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 9

Staff Emergency Management Office, Public Works, and/or Planning and Zoning Office at adequate levels as 
determined by the County based upon population demographics with regard to density and hazardous risks.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that these vital departments have the capacity to 
effectively manage and respond to the specific needs and challenges of 
the community. By aligning staffing levels with local demographics and risk 
profiles, the county can optimize its preparedness, response, and planning 
capabilities.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Varies depending on staffing needs

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning, Public Works

Implementation Schedule: Completed and ongoing
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 10

Review and investigate all flood-prone areas and structures within the 100 year floodplain area and incorporate 
mitigation measures where possible.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly within the floodplain

Benefit Cost:

This action offers a proactive approach to managing flood risks. Such a 
comprehensive assessment identifies vulnerabilities and enables targeted 
implementation of flood control mechanisms, such as levees, flood barriers, 
or improved drainage systems. By understanding and addressing the 
specific flood risks within the community, authorities can protect lives 
and properties, reduce recovery costs, and enhance overall resilience to 
flooding events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; HUD: 
CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed (areas); within five years of plan update adoption and regularly 
thereafter (structures)
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 11

Provide training opportunities to local zoning and building code officials in subject materials such as damage 
assessment and mitigation.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Damage assessment and mitigation training  equips professionals with 
the expertise required to evaluate and respond to structural vulnerabilities 
and hazards. Such specialized training enhances the officials' ability to 
ensure compliance with regulations, promotes more resilient construction 
practices, and allows for informed decision-making in the aftermath of 
disasters. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within two years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 12

Expand the local emergency management committee to include private sector organizations.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
Encouraging public and private water conservation plans fosters a 
sustainable approach to water managementto reduce the demand on 
existing water supplies in the event of an emergency.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed and ongoing
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 13

Create a pre-disaster family response plan to distribute to members of the community with shelter designation.

BACKGROUND INFORMATION

Site and Location: Countywide, particulary in communities with shelter designation

Benefit Cost:

This action fosters preparedness and awareness among residents in 
anticipation of potential emergencies. Such a plan provides clear guidance 
on actions to take and designates specific shelter locations, thereby 
reducing confusion and panic during a crisis. By empowering families with 
knowledge and a structured plan, communities can enhance the overall 
efficiency of their emergency response, and minimize risk to residents.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 3, Goal 5, Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 14

Create training opportunities for departmental staff on how to introduce hazard reduction within the daily 
activities of government.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action fosters a culture of continuous risk mitigation and preparedness. 
By equipping staff with the skills and knowledge to identify and address 
potential hazards, governmental agencies can proactively reduce 
vulnerabilities and enhance overall community resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 15

Protect and restore resources that provide floodplain protection, riparian buffers, and other ecosystem services 
that mitigate flooding. Examples of this action include protecting and enhancing landforms that serve as natural 
mitigation features, using vegetative management, and protecting and preserving wetlands.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:
By maintaining and enhancing these natural defenses, communities can 
reduce the risk of flooding, improve water quality, and provide habitat for 
wildlife.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Varies depending on method and quantity of interventions

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 16

Implement a fuels management program to reduce hazardous vegetative fuels on public lands, near essential 
infrastructure, or on private lands by working with landowners. The program can include pruning and clearing 
dead vegetation, prescribed burning, selective logging, cutting high grass, planting fire-resistant vegetation, 
and creating fuel/fire breaks.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

These actions provide a systematic approach to mitigating the risk of 
wildfires and contribute to a safer environment by minimizing available fuel 
for wildfires to spread. Collaboration with landowners and a comprehensive 
plan strengthens community resilience to wildfires, protects vital 
infrastructure, and preserves natural habitats.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 1, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Varies depending on method and land area affected

Potential Funding Sources: DHS: BRIC, HMGP; VDOF Community Wildfire Defense Grant Program; 
Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 17

Identify non-English speaking residents to provide communication in their native language.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that essential information, especially during 
emergencies, is accessible to all members of the community, regardless 
of language barriers. By delivering messages in various languages, 
municipalities can foster inclusivity, enhance understanding, and ensure 
that non-English speaking residents are aware of vital services, safety 
protocols, and community programs.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 18

Ensure that all local government centers have radio capabilities that enable participation in the SHARES 
program (DHS/CISA/ECD).

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Participation in the SHARES program enhances communication resilience 
during emergencies. The program provides a reliable and robust means 
of coordination and information sharing between government entities, 
especially when conventional communication networks are compromised. 
By enabling participation in this program, local governments enhance 
their ability to respond to and manage crises, fostering collaboration and 
interoperability across various agencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 19

Offer signage to help identify emergency shelters during disaster.

BACKGROUND INFORMATION

Site and Location: Countywide, particularly at emergency shelters

Benefit Cost:

The implementation of clear and visible signage to identify emergency 
shelters during a disaster plays a vital role in guiding residents and visitors 
to safe locations. Well-marked signs can significantly reduce confusion and 
panic during emergency evacuations, enabling a more orderly and efficient 
process.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption
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WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 20

Educate elderly citizens and others with limited access to the internet and mobile phone technology about 
pending emergencies and threats.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action ensures that vital safety information reaches all segments of 
the community, regardless of technological barriers. By utilizing alternative 
communication methods and targeted outreach, municipalities can enhance 
awareness and understanding of emergency situations among vulnerable 
populations, enabling them to take appropriate precautions and seek 
assistance if needed. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A420

WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 21

Facilitate public training sessions for targeted hazard mitigation activities. Example: conduct training for 
civilians/residents on personal mitigation and response to flooding, high winds, wildfires, etc. Create internal 
“certificates” for training participants and encourage completion of all available training.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Facilitating public training sessions for targeted hazard mitigation activities 
empowers community members with the knowledge and skills necessary 
to actively participate in risk reduction efforts. By providing hands-on 
training in areas such as flood preparedness, wildfire safety, or earthquake 
resilience, residents are better equipped to protect themselves, their 
property, and their neighbors. This community-based approach fosters a 
culture of preparedness and collaboration, enhancing overall resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A421

WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 22

Work with property owners and VOAD groups to clear streams, creeks, and drainage ditches of vegetation and 
debris prior to flooding events and identify problem areas.

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

This action enables a collaborative and proactive approach to flood risk 
mitigation. By removing potential obstructions, water flow during heavy 
rain or flood events can be maintained, reducing the risk of localized 
flooding and related damages. This coordinated effort promotes community 
engagement and stewardship of local waterways and contributes to the 
overall safety and resilience of the area.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 2, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Varies depending on amount of debris

Potential Funding Sources: DHS: BRIC; USDA: WPFP; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption and regularly thereafter

APPENDIX L



A422

WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 23

Apply for FEMA High Hazard Potential Grant Dam Program funding to receive technical, planning, design, 
and construction assistance for eligible rehabilitation activities that reduce dam risk and increase community 
preparedness. 

BACKGROUND INFORMATION

Site and Location: Countywide

Benefit Cost:

Federal funding facilitates the implementation of essential upgrades, 
repairs, and risk-mitigation measures for High Hazard Potential Dams 
(HHPDs), ensuring that they meet safety standards. By leveraging this 
targeted financial assistance, communities can enhance their resilience 
against potential dam failures and protect lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 4, Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: Local Funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A423

WARREN  COUNTY AND TOWN OF FRONT ROYAL MITIGATION ACTION 24

Complete modeling and risk analysis on HHPDs that currently lack inundation zone mappping, downstream 
impact data, and/or emergency action plans. 

BACKGROUND INFORMATION

Site and Location: Countywide, particularly in dam break inundation zones

Benefit Cost:

This action provides critical insights into potential dam failure scenarios 
and associated risks. A comprehensive assessment enables authorities 
to identify vulnerable areas, develop targeted mitigation strategies, 
and implement emergency response protocols tailored to specific dam 
configurations and local conditions. By filling these crucial knowledge 
gaps, municipalities enhance their ability to protect lives, property, and 
the environment, contributing to the overall safety and resilience of the 
community.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Dam Failure

Goal(s) Addressed: Goal 1, Goal 2

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Relatively Low (County); Very High (Front Royal)

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; Virginia CFPF

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A424

CITY OF WINCHESTER MITIGATION ACTION 1

Identify means to coordinate, collect, and store damage assessment data in GIS format for each natural hazard 
event that causes death, injury and/or property damage.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action enhances the efficiency and accuracy of disaster response and 
recovery efforts. GIS enables the spatial analysis of damage, providing 
authorities with a visual and data-driven understanding of the affected 
areas, and helps in allocating resources where needed most. This targeted 
approach aids in timely response, minimizes further risk, and supports 
effective planning for future hazard mitigation and preparedness, ultimately 
protecting lives and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Pandemic, Algal Bloom

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A425

CITY OF WINCHESTER MITIGATION ACTION 2

Link structure value data with tax parcel GIS database to increase accuracy of loss estimates.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action significantly increases the accuracy of loss estimates in the 
event of natural or man-made disasters. By integrating these data sets, 
authorities can obtain a more precise understanding of potential financial 
impacts, allowing for better planning, response, and recovery efforts. This 
comprehensive approach ensures that resources are allocated efficiently 
and that both short-term responses and long-term rebuilding strategies are 
informed by detailed and accurate information, facilitating a more resilient 
and prepared community.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 2

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L



A426

CITY OF WINCHESTER MITIGATION ACTION 3

Encourage purchase of NOAA radios. Provide NOAA weather radios to public facilities.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Providing NOAA weather radios to public facilities offers immediate access 
to real-time weather information, warnings, and emergency alerts directly 
from the National Weather Service. This ensures that public facilities, 
including schools, hospitals, and government buildings, are informed of 
impending weather events or natural disasters, allowing them to take timely 
precautionary measures to protect occupants and property.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: DHS: BRIC, HMGP; Local funds

Potential Funding Sources: Emergency Management

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L



A427

CITY OF WINCHESTER MITIGATION ACTION 4

Investigate critical community facilities, such as administrative offices, shelters (non-school buildings), fire 
stations and police stations, to evaluate their resistance to hazard events.

BACKGROUND INFORMATION

Site and Location: Citywide, particularly at critical facilities

Benefit Cost:

This action helps ensure that these vital structures meet the necessary 
standards and can withstand various disaster scenarios, maintaining their 
functionality when they are needed most. By identifying and addressing 
potential vulnerabilities, communities can ensure uninterrupted essential 
services during emergencies, enhancing public confidence and overall 
preparedness.

MITIGATION ACTION DETAILS

Hazard(s) Addressed:

Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes), Hazardous Material 
Incidents, Mass Evacuation Events

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L



A428

CITY OF WINCHESTER MITIGATION ACTION 5

Identify program of corrective actions to improve stormwater systems’ capacity to handle major rain events.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost: Improving stormwater system capacity can help mitigate flood risks, reduce 
property damage, and enhance public safety. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Completed

APPENDIX L



A429

CITY OF WINCHESTER MITIGATION ACTION 6

Investigate, develop, or enhance Reverse 911 system or other public notification system.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Reverse 911 and other public notification systems ensure a rapid and 
effective communication channel during emergencies, enhancing public 
safety and response coordination. Such improvements can lead to timely 
evacuations and informed decision-making by residents and authorities 
alike, potentially reducing casualties and property damage during 
emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L



A430

CITY OF WINCHESTER MITIGATION ACTION 7

Continue to enforce zoning and building codes to prevent/control construction within the floodplain. Review 
and revise, if needed, local floodplain ordinances.

BACKGROUND INFORMATION

Site and Location: Citywide, particularly within the floodplain

Benefit Cost:

These actions contribute to minimizing flood risks and the associated 
potential for property damage and loss of life. By establishing and 
maintaining these regulations, municipalities can promote responsible land 
use, safeguarding both the environment and community interests, and 
fostering long-term resilience and sustainable urban development.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1, Goal 3, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Planning

Implementation Schedule: Completed and ongoing

APPENDIX L



A431

CITY OF WINCHESTER MITIGATION ACTION 8

Inspect and clear debris from stormwater drainage systems.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Inspecting and clearing debris from stormwater drainage systems 
is essential for maintaining the functionality and efficiency of the 
infrastructure. This routine maintenance ensures unobstructed water flow, 
reducing the risk of localized flooding during heavy rain events, and thereby 
protects properties and roadways.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Hurricanes & High Winds, Severe Thunderstorms, Dam Failure

Goal(s) Addressed: Goal 4

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; USDA: WPFP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Completed

APPENDIX L



A432

CITY OF WINCHESTER MITIGATION ACTION 9

Develop a comprehensive debris management plan as an annex to the Emergency Operations Plan.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action ensures efficient and environmentally responsible debris 
removal, minimizing potential hazards and disruptions to the community. 
By having a dedicated plan in place, local authorities can expedite 
recovery efforts, reduce costs, and facilitate collaboration among various 
stakeholders, contributing to the overall resilience and effectiveness of 
emergency response.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Earthquakes, Landslides, Erosion

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff Time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L



A433

CITY OF WINCHESTER MITIGATION ACTION 10

Identify training opportunities for staff to enhance their ability to use GIS for emergency management needs.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action enables a more precise and data-driven approach to planning, 
response, and recovery efforts. With specialized GIS training, staff can 
create, analyze, and interpret spatial data to make informed decisions, 
optimizing resource allocation, improving situational awareness, and 
enhancing overall emergency response capabilities. This investment in 
staff development contributes to a more resilient and effective emergency 
management infrastructure.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff Time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed

APPENDIX L



A434

CITY OF WINCHESTER MITIGATION ACTION 11

Investigate all primary and secondary schools to evaluate their resistance to hazards. Prioritize the schools 
that are used as community shelters.

BACKGROUND INFORMATION

Site and Location: Citywide, particularly at primary and secondary schools

Benefit Cost:

This action ensures the safety and functionality of these vital community 
resources. Assessing and strengthening schools' structural resilience 
not only protects students and staff during regular operations but also 
guarantees that designated shelters are adequately equipped to provide 
refuge during emergencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 1, Goal 7

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff Time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: FPMS; HUD: CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Completed

APPENDIX L



A435

CITY OF WINCHESTER MITIGATION ACTION 12

Create a multi-level education brochure for residents.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Creating a multi-level hazard mitigation education brochure for residents 
serves as an essential tool in raising awareness and understanding 
of various local hazards and appropriate response measures. By 
consolidating vital information into an accessible format, residents are 
empowered to take proactive steps in preparing for and mitigating risks, 
fostering a culture of community resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption

APPENDIX L



A436

CITY OF WINCHESTER MITIGATION ACTION 13

Identify need for back-up generators, communications, and/or vehicles at critical public facilities. Develop 
means to address the shortfall identified.

BACKGROUND INFORMATION

Site and Location: Citywide, particularly at critical facilities

Benefit Cost:

This action ensures continuous operation and responsiveness during 
emergencies or power failures. By evaluating and addressing these 
essential requirements, public facilities such as hospitals, emergency 
services, and shelters can maintain their functionality when most needed, 
thereby safeguarding public health and safety. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Varies depending on what and how much equipment is needed

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A437

CITY OF WINCHESTER MITIGATION ACTION 14

Procure and install backup generators for lift stations for wastewater treatment plants.

BACKGROUND INFORMATION

Site and Location: Citywide, particularly at lift stations for wastewater treatment plants

Benefit Cost:

This action ensures uninterrupted operation, even during power outages 
or other disruptive events. This measure enhances the resilience of critical 
public infrastructure, preventing potential environmental contamination and 
health risks associated with untreated wastewater. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Earthquakes

Goal(s) Addressed: Goal 4, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; HUD: CDBG; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Public Works

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A438

CITY OF WINCHESTER MITIGATION ACTION 15

Staff Emergency Management Office, Public Works, and/or Planning Office at adequate levels as determined 
by the City based upon population demographics with regard to density and hazardous risks.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action ensures that these vital departments have the capacity to 
effectively manage and respond to the specific needs and challenges of 
the community. By aligning staffing levels with local demographics and risk 
profiles, the county can optimize its preparedness, response, and planning 
capabilities.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Varies depending on staffing needs

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning, Public Works

Implementation Schedule: Completed and ongoing

APPENDIX L



A439

CITY OF WINCHESTER MITIGATION ACTION 16

Consider participating in the StormReady Program sponsored by the National Weather Service.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Participating in the StormReady Program offers communities a structured 
and well-supported framework for enhancing their severe weather 
readiness and response capabilities. Through compliance with program 
guidelines, communities demonstrate their commitment to implementing 
advanced weather monitoring, robust communication strategies, and public 
education efforts, all aimed at safeguarding lives and property. Participation 
in the program also provides access to resources, expertise, and support 
from weather professionals, thereby strengthening local abilities to 
effectively anticipate, respond to, and recover from severe weather events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Drought & Extreme Heat,

Goal(s) Addressed: Goal 3, Goal 4, Goal 5

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L



A440

CITY OF WINCHESTER MITIGATION ACTION 17

Create a Public Education Program for public and private schools within the community that will provide disaster 
preparedness information to the student bodies that can be utilized within their individual homes.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Creating a Public Education Program fosters a culture of readiness and 
safety awareness among student bodies. By equipping students with 
practical knowledge and tools that can be utilized within their individual 
homes, the program empowers the younger generation to be active 
participants in family and community preparedness. The dissemination 
of this information through educational channels ensures that families 
are better prepared for various emergencies, thereby enhancing overall 
community resilience and potentially reducing the impacts and recovery 
time associated with disasters.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Drought & Extreme Heat,

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A441

CITY OF WINCHESTER MITIGATION ACTION 18

Review and modify the Emergency Operations Plan to better address the response to hazardous materials 
incidents by all emergency response personnel.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action ensures that the plan reflects current best practices, 
technologies, and regulatory requirements. This tailored approach 
enhances the readiness and capability of emergency response teams 
to handle hazardous materials incidents safely and effectively. By 
continuously updating the plan to address specific risks associated with 
hazardous materials, local authorities can minimize potential impacts on 
human health and the environment, promote inter-agency coordination, and 
maintain public confidence in the ability to respond to such critical incidents.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 3, Goal 5

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed

APPENDIX L



A442

CITY OF WINCHESTER MITIGATION ACTION 19

Provide National Incident Management System and Incident Command System training to all emergency 
response personnel and other key support personnel.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action standardizes the approach to managing incidents and 
emergencies across different agencies and jurisdictions. This 
comprehensive training fosters a coordinated and efficient response, 
ensuring that all involved entities understand their roles, responsibilities, 
and the common language used during an incident. By building a shared 
understanding and collaborative framework, this training enhances the 
overall effectiveness of emergency response, reduces confusion, and 
helps ensure a timely and well-organized reaction to various types of 
emergencies and disasters.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed and ongoing

APPENDIX L



A443

CITY OF WINCHESTER MITIGATION ACTION 20

Review and investigate all flood-prone areas and structures within the 100 year floodplain area and incorporate 
mitigation measures where possible.

BACKGROUND INFORMATION

Site and Location: Citywide, particularly within the floodplain

Benefit Cost:

This action offers a proactive approach to managing flood risks. Such a 
comprehensive assessment identifies vulnerabilities and enables targeted 
implementation of flood control mechanisms, such as levees, flood barriers, 
or improved drainage systems. By understanding and addressing the 
specific flood risks within the community, authorities can protect lives 
and properties, reduce recovery costs, and enhance overall resilience to 
flooding events.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 1

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; HUD: 
CDBG; Virginia CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Completed and ongoing

APPENDIX L



A444

CITY OF WINCHESTER MITIGATION ACTION 21

Provide training opportunities to local zoning and building code officials in subject materials such as damage 
assessment and mitigation.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Damage assessment and mitigation training  equips professionals with 
the expertise required to evaluate and respond to structural vulnerabilities 
and hazards. Such specialized training enhances the officials' ability to 
ensure compliance with regulations, promotes more resilient construction 
practices, and allows for informed decision-making in the aftermath of 
disasters. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed:
Flooding, Winter Storms, Hurricanes & High Winds, Severe Thunderstorms, 
Tornadoes, Wildfire, Dam Failure, Drought & Extreme Heat, Earthquakes, 
Landslides, Erosion, Land Subsidence (Sinkholes)

Goal(s) Addressed: Goal 5

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management, Planning

Implementation Schedule: Completed and ongoing

APPENDIX L



A445

CITY OF WINCHESTER MITIGATION ACTION 22

Develop plans that will provide continuity of operations for Public Safety and other related disciplines.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action ensures that essential services and functions remain 
uninterrupted during emergencies or unexpected disruptions. By 
establishing clear protocols, backup systems, and coordinated strategies, 
these plans enhance the resilience of public safety operations, maintaining 
stability, and minimizing risks to the community. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 3

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Staff time

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption

APPENDIX L



A446

CITY OF WINCHESTER MITIGATION ACTION 23

Conduct public education program throughout the City to residents and businesses relating to the "Shelter 
Assignments and Management."

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action serves to enhance community awareness and preparedness 
during emergencies. By clearly communicating shelter locations, protocols, 
and management strategies, the city ensures that residents and businesses 
have the information they need to make informed decisions in crisis 
situations

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

APPENDIX L



A447

CITY OF WINCHESTER MITIGATION ACTION 24

Create a knowledgeable group of speakers within the community that can be available to present programs 
regarding Emergency Management Principles and Concepts to residents.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Creating a knowledgeable group of speakers fosters a culture of 
awareness, education, and preparedness. Engaging local experts to 
educate the public allows for a more personalized and community-centric 
approach to risk mitigation, ensuring that residents understand and are 
equipped to respond to local hazards. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Low

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within five years of plan update adoption and regularly thereafter

APPENDIX L
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CITY OF WINCHESTER MITIGATION ACTION 25

Protect and restore resources that provide floodplain protection, riparian buffers, and other ecosystem services 
that mitigate flooding. Examples of this action include protecting and enhancing landforms that serve as natural 
mitigation features, using vegetative management, and protecting and preserving wetlands.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Creating a knowledgeable group of speakers fosters a culture of 
awareness, education, and preparedness. Engaging local experts to 
educate the public allows for a more personalized and community-centric 
approach to risk mitigation, ensuring that residents understand and are 
equipped to respond to local hazards. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Flooding

Goal(s) Addressed: Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Varies depending on method and quantity of interventions

Potential Funding Sources: DHS: BRIC, HMGP, FMA; USACE: SFCP, FPMS; USDA: WPFP; Virginia 
CFPF

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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CITY OF WINCHESTER MITIGATION ACTION 26

Implement a fuels management program to reduce hazardous vegetative fuels on public lands, near essential 
infrastructure, or on private lands by working with landowners. The program can include pruning and clearing 
dead vegetation, prescribed burning, selective logging, cutting high grass, planting fire-resistant vegetation, 
and creating fuel/fire breaks.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

These actions provide a systematic approach to mitigating the risk of 
wildfires and contribute to a safer environment by minimizing available fuel 
for wildfires to spread. Collaboration with landowners and a comprehensive 
plan strengthens community resilience to wildfires, protects vital 
infrastructure, and preserves natural habitats.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: Wildfire

Goal(s) Addressed: Goal 1, Goal 8

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Varies depending on method and land area affected

Potential Funding Sources: DHS: BRIC, HMGP; VDOF Community Wildfire Defense Grant Program; 
Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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CITY OF WINCHESTER MITIGATION ACTION 27

Identify non-English speaking residents to provide communication in their native language.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action ensures that essential information, especially during 
emergencies, is accessible to all members of the community, regardless 
of language barriers. By delivering messages in various languages, 
municipalities can foster inclusivity, enhance understanding, and ensure 
that non-English speaking residents are aware of vital services, safety 
protocols, and community programs.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: Minimal

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within one year of plan update adoption and regularly thereafter

APPENDIX L
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CITY OF WINCHESTER MITIGATION ACTION 28

Ensure that all local government centers have radio capabilities that enable participation in the SHARES 
program (DHS/CISA/ECD).

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Participation in the SHARES program enhances communication resilience 
during emergencies. The program provides a reliable and robust means 
of coordination and information sharing between government entities, 
especially when conventional communication networks are compromised. 
By enabling participation in this program, local governments enhance 
their ability to respond to and manage crises, fostering collaboration and 
interoperability across various agencies.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 6, Goal 7

Priority (High, Medium Low): High

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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CITY OF WINCHESTER MITIGATION ACTION 29

Educate elderly citizens and others with limited access to the internet and mobile phone technology about 
pending emergencies and threats.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

This action ensures that vital safety information reaches all segments of 
the community, regardless of technological barriers. By utilizing alternative 
communication methods and targeted outreach, municipalities can enhance 
awareness and understanding of emergency situations among vulnerable 
populations, enabling them to take appropriate precautions and seek 
assistance if needed. 

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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CITY OF WINCHESTER MITIGATION ACTION 30

Facilitate public training sessions for targeted hazard mitigation activities. Example: conduct training for 
civilians/residents on personal mitigation and response to flooding, high winds, wildfires, etc. Create internal 
“certificates” for training participants and encourage completion of all available training.

BACKGROUND INFORMATION

Site and Location: Citywide

Benefit Cost:

Facilitating public training sessions for targeted hazard mitigation activities 
empowers community members with the knowledge and skills necessary 
to actively participate in risk reduction efforts. By providing hands-on 
training in areas such as flood preparedness, wildfire safety, or earthquake 
resilience, residents are better equipped to protect themselves, their 
property, and their neighbors. This community-based approach fosters a 
culture of preparedness and collaboration, enhancing overall resilience.

MITIGATION ACTION DETAILS

Hazard(s) Addressed: All hazards

Goal(s) Addressed: Goal 5, Goal 6

Priority (High, Medium Low): Moderate

Impact on Vulnerable 
Populations: Very High

Estimated Cost: TBD

Potential Funding Sources: DHS: BRIC, HMGP; Virginia CFPF; Local funds

Lead Agency/Department 
Responsible: Emergency Management

Implementation Schedule: Within two to three years of plan update adoption

APPENDIX L
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Hazard Mitigation Plans
Commonwealth of Virginia Hazard Mitigation Plan (2023)

Hampton Roads Hazard Mitigation Plan (2022)

Richmond-Crater Multi-Region Hazard Mitigation Plan (2022)

West Piedmont Multi-Jurisdictional Hazard Mitigation Plan (2021)

New River Valley Mitigation Plan (2017)

Eastern Shore Hazard Mitigation Plan (2016)

Northern Shenandoah Valley Regional Hazard Mitigation Plan (2012)

Websites
National Climatic Data Center (NCDC). ncdc.noaa.gov/oa/ncdc.html

Natural Gas Supply Association. The Transportation of Natural Gas. naturalgas.org/naturalgas/transport.asp

Oil & Gas Journal. US national mapping system growing, adjusting to security concerns. cartome.org/pipe-
line-mapping.htm

United States Coast Guard. National Response Center (NRC). NRC Data Query. nrc.uscg.mil/foia.html

United States Department of Transportation (US DOT), Office of Hazardous Materials Safety. Incidents and 
Reporting Requirements. hazmat.dot.gov/enforce/spills/spills.htm

United States Environmental Protection Agency (US EPA). TRI Explorer. epa.gov/triexplorer/

United States Geological Survey (USGS). Landslide Incidence and Susceptibility of the Conterminous United 
States. landslides.usgs.gov and nationalatlas.gov/lsoverm.html

US Census Bureau. data.census.gov

US DOT, Research and Special Programs Administration. National Pipeline Mapping System. npms.rspa.dot.
gov/data/data_template.htm

US EPA. Envirofacts Data Warehouse. oaspub.epa.gov/enviro/ef_home2.toxics

Virginia Department of Environmental Quality. Drought Task Force. eq.state.va.us/

Virginia Department of Environmental Quality. VEGIS Datasets. deq.virginia.gov/ConnectWithDEQ/VEGIS/
VEGISDatasets.aspx

Virginia Department of Forestry dof.virginia.gov

Virginia Department of Mines, Minerals, and Energy. Virginia Energy Patterns and Trends. Virginia Natural Gas 
energy.vt.edu/vept/naturalgas/index.asp
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Virginia Department of Transportation. Travel Center. virginiadot.org/comtravel/nova-main.asp

United States Department of Agriculture. Geospatial Data Gateway. datagateway.nrcs.usda.gov/

Clarke County. County Website. clarkecounty.gov/

Frederick County. County Website. fcva.us/

Page County. County Website. pagecounty.virginia.gov/

Shenandoah County. County Website. shenandoahcountyva.us/

Warren County. County Website. warrencountyva.net/

City of Winchester. County Website. winchesterva.gov/

Other Sources
Comprehensive Plans, Zoning/Subdivisions Ordinances, Emergency Operations Plans, and other data 

provided by:

• Northern Shenandoah Valley Regional Commission

• Clarke County

• Town of Berryville

• Town of Boyce

• Frederick County

• Town of Middletown

• Town of Stephens City

• Page County

• Town of Luray

• Town of Shenandoah

• Town of Stanley

• Shenandoah County

• Town of Edinburg

• Town of Mount Jackson

• Town of New Market

• Town of Strasburg

• Town of Toms Brook
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• Town of Woodstock

• Warren County

• Town of Front Royal

• City of Winchester

ESRI Federal User Community data and ESRI software

FEMA Hazards US (HAZUS-MH) software

NFIP Repetitive Loss Property data 

NOAA

US Census Bureau

Newspapers
Clarke Courier (1869-1997) 9/1870, 1889, 1924, 3/1936, 10/1942, 9/1955, 1959, 9/1969, 1970, 6/1972, 
10/1972, 1975, 1/1985, 4/1992, 2/1996, 9/1996

Clarke Times-Courier (1997- present) 9/1999, 2/2000, 5/2002, 3/2003, 4/2003, 9/2003, 9/2004

Warren Sentinel (1869 - present) 9/1870, 1889, 1924, 3/1936, 10/1942, 9/1955, 1959, 9/1969, 1970, 6/1972, 
10/1972, 1975, 11/1985, 4/1992, 2/1996, 9/1996, 9/1999, 2/2000, 5/2002, 3/2003, 4/2003, 9/2003, 9/2004

Page News & Courier (1911 - present) 9/1870, 1889, 1924, 3/1936, 10/1942, 9/1955, 1959, 9/1969, 1970, 
6/1972, 10/1972, 1975, 11/1985, 4/1992, 2/1996, 9/1996, 9/1999, 2/2000, 5/2002, 3/2003, 4/2003, 9/2003, 
9/2004

Shenandoah-Herald (1865 - 1974) 9/1870, 1889, 1924, 3/1936, 10/1942, 9/1955, 1959, 9/1969, 1970, 6/1972, 
10/1972

Shenandoah Herald and Shenandoah Valley (1974 -1984) 1975

Shenandoah Valley - Herald (1984 - present) 11/1985, 4/1992, 2/1996, 9/1996

Shenandoah Valley (1869-1974) 9/1870, 1889, 1924, 3/1936, 10/1942, 9/1955, 1959, 9/1969, 1970, 6/1972, 
10/1972

Northern VA Daily (1932 - present) 3/1936, 10/1942, 9/1955, 1959, 9/1969, 1970, 6/1972, 10/1972, 1975, 
11/1985, 4/1992, 2/1996, 9/1996, 9/1999, 2/2000, 5/2002, 3/2003, 4/2003, 9/2003, 9/2004

Winchester Evening Star (1914-1980) 9/1870, 1889, 1924, 3/1936, 10/1942, 9/1955, 1959, 9/1969, 1970, 
6/1972, 10/1972, 1975

Winchester Star (1980 - present) 11/1985, 4/1992, 2/1996, 9/1996, 9/1999, 2/2000, 5/2002, 3/2003, 4/2003, 
9/2003, 9/2004
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