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Executive Summary 
 

Mitigation is commonly defined as sustained actions taken to reduce or eliminate long-term risk 

to people and property from hazards and their effects.  Hazard mitigation focuses attention and 

resources on community policies and actions that will produce successive benefits over time.  A 

mitigation plan states the aspirations and specific courses of action that a community intends to 

follow to reduce vulnerability and exposure to future hazard events.  These plans are formulated 

through a systematic process centered on the participation of citizens, businesses, public 

officials, and other community stakeholders. 

 

The area covered by this plan includes:  

  

Participating Communities 

Counties  Towns 
Arlington County  Town of Clifton 

Fairfax County  Town of Dumfries 

Loudoun County  Town of Haymarket 

Prince William County  Town of Herndon 

  Town of Leesburg 

Cities  Town of Middleburg 

City of Alexandria  Town of Purcellville 

City of Fairfax  Town of Occoquan 

City of Falls Church  Town of Quantico 

City of Manassas  Town of Round Hill 

City of Manassas Park  Town of Vienna 

 

The additional contents of this Plan are designed and organized to be as reader-friendly and 

functional as possible.  While significant background information is included on the processes 

used and studies completed (e.g., risk assessment, capability assessment), this information is 

separated from the more meaningful planning outcomes or actions (e.g., mitigation strategy, 

mitigation action plans). 

 

Chapter 2, Planning Process, provides a complete narrative description of the process used to 

prepare the Plan.  This includes the identification of who was involved, who participated on the 

planning team, and how the public and other stakeholders were involved.  It also includes a 

detailed summary for each of the key meetings held along with any associated outcomes.   

 

Chapter 3, Regional Information, describes the general makeup of the Northern Virginia region, 

including prevalent geographic, demographic, and economic characteristics.  In addition, 

transportation, housing, and land-use patterns are discussed.  This baseline information provides 

a snapshot of the regional planning area and thereby assists county and municipal officials to 

recognize those social, environmental, and economic factors that ultimately play a role in 

determining community vulnerability to natural hazards.   
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The Regional Hazard Identification and Risk Assessment (HIRA) is presented in Chapter 4.  

This section serves to identify, analyze, and assess the Northern Virginia region‘s overall risk to 

natural hazards.  The risk assessment also attempts to define any hazard risks that may uniquely 

or exclusively affect the individual municipal jurisdictions.   

 

The Risk Assessment builds on available historical data from past hazard occurrences, 

establishes detailed profiles for each hazard, and culminates in a hazard risk ranking based on 

conclusions about the frequency of occurrence, spatial extent, and potential impact of each 

hazard.  FEMA‘s HAZUS
MH

 loss estimation methodology was also used in evaluating known 

hazard risks by their relative long-term cost in expected damages.  In essence, the information 

generated through the risk assessment serves a critical function as communities seek to 

determine the most appropriate mitigation actions to pursue and implement — enabling 

communities to prioritize and focus their efforts on those hazards of greatest concern and those 

structures or planning areas facing the greatest risk(s).  The hazards analyzed in this plan include:  

Flood, High Wind, Tornadoes, Winter Storms, Drought, Earthquakes, Landslides, Wildfire, 

Sinkholes, and Dam Failure.  

 

The Capability Assessment, found in Chapter 5, provides a comprehensive examination of each 

participating jurisdiction‘s capacity to implement meaningful mitigation strategies and identifies 

existing opportunities to increase and enhance that capacity.  Specific capabilities addressed in 

this section include planning and regulatory capability, staff and organizational (administrative) 

capability, technical capability, fiscal capability, and political capability.  Information was 

obtained through the use of detailed survey questionnaires for local officials and an inventory 

and analysis of existing plans, ordinances, and relevant documents.  The purpose of this 

assessment is to identify any existing gaps, weaknesses, or conflicts in programs or activities that 

may hinder mitigation efforts, and to identify those activities that should be built upon to 

establish a successful and sustainable regional hazard mitigation program. 

 

The Regional Information, Risk Assessment, and Capability Assessment sections collectively 

serve as a basis for determining the goals for the Hazard Mitigation Plan; each contributing to the 

development, adoption, and implementation of a meaningful Mitigation Strategy that is based on 

accurate background information. 

 

The Mitigation Strategy, found in Chapter 6, consists of broad regional goal statements as well 

as specific mitigation actions for each local government jurisdiction participating in the planning 

process.  The strategy provides the foundation for detailed jurisdictional Mitigation Action Plans, 

found in Chapter 7, that link specific mitigation actions for each jurisdiction to locally-assigned 

implementation mechanisms and target completion dates.  Together, these sections are designed 

to make the Plan both strategic (through the identification of long-term goals), but also 

functional through the identification of short-term and immediate actions that will guide day-to-

day decision-making and project implementation. 

 

In addition to the identification and prioritization of possible mitigation projects, emphasis is 

placed on the use of program and policy alternatives to help make the communities of the 

Northern Virginia region less vulnerable to the damaging forces of nature while improving the 

economic, social, and environmental health of the community.  The concept of multi-objective 
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planning was emphasized throughout the planning process, particularly in identifying ways to 

link hazard mitigation policies and programs with complimentary community goals related to 

housing, economic development, downtown revitalization, recreational opportunities, 

transportation improvements, environmental quality, land development, and public health and 

safety. 

 

The Plan Maintenance Procedures, found in Chapter 8, include the measures that the Northern 

Virginia Regional Commission and participating jurisdictions will take to ensure the Plan‘s 

continuous long-term implementation.  The procedures also include the manner in which the 

Plan will be regularly evaluated and updated to remain a current and meaningful planning 

document. 
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Chapter 1: Introduction 
 

Mitigation is commonly defined as sustained actions taken to reduce or eliminate long-term risk 

to people and property from hazards and their effects.  Hazard mitigation focuses attention and 

resources on community policies and actions that will produce successive benefits over time.  A 

mitigation plan states the aspirations and specific courses of action that a community intends to 

follow to reduce vulnerability and exposure to future hazard events.  These plans are formulated 

through a systematic process centered on the participation of citizens, businesses, public 

officials, and other community stakeholders. 

 

A local mitigation plan is the physical representation of a jurisdiction‘s commitment to reduce 

risks from natural hazards.  Local officials can refer to the plan in their day-to-day activities and 

in decisions regarding regulations and ordinances, granting permits, and in funding capital 

improvements and other community initiatives.  Additionally, these local plans will serve as the 

basis for States to prioritize future grant funding as it becomes available. 

 

It is hoped that the Northern Virginia Hazard Mitigation Plan will be a useful tool for all 

community stakeholders by increasing public awareness about local hazards and risks, while at 

the same time providing information about options and resources available to reduce those risks.  

Teaching the public about potential hazards will help each of the area‘s jurisdictions protect itself 

against the effects of the hazards, and will enable informed decision making on where to live, 

purchase property, or locate businesses. 

 

The areas covered by this plan include:  

  

Table 1.1. Participating Communities 

Counties  Towns 
Arlington County  Town of Clifton 

Fairfax County  Town of Dumfries 

Loudoun County  Town of Haymarket 

Prince William County  Town of Herndon 

  Town of Leesburg 

Cities  Town of Middleburg 

City of Alexandria  Town of Purcellville 

City of Fairfax  Town of Occoquan 

City of Falls Church  Town of Quantico 

City of Manassas  Town of Round Hill 

City of Manassas Park  Town of Vienna 

 

I. Background 
 

Natural hazards, such as floods, tornadoes, and severe winter storms are a part of the world 

around us.  Their occurrence is natural and inevitable, and there is little we can do to control their 

force and intensity.   
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The Northern Virginia region is vulnerable to a wide range of natural hazards, including 

flooding, tornadoes, hurricanes, and winter storms.  These hazards threaten the safety of 

residents and have the potential to damage or destroy both public and private property, disrupt 

the local economy, and impact the overall quality of life of individuals who live, work, and play 

in the Northern Virginia region. 

 

While we cannot eliminate natural hazards, there is much we can do to lessen their potential 

impacts upon our community and our citizens.  The effective reduction of a hazard‘s impact can 

decrease the likelihood that such events will result in a disaster.  The concept and practice of 

reducing risks to people and property from known hazards is generally referred to as hazard 

mitigation. 

 

Hazard mitigation techniques include both structural measures, such as strengthening or 

protecting buildings and infrastructure from the destructive forces of potential hazards; and non-

structural measures, such as the adoption of sound land-use policies or the creation of public 

awareness programs.  Some of the most effective mitigation measures are implemented at the 

local government level where decisions on the regulation and control of development are made.  

A comprehensive mitigation strategy addresses hazard vulnerabilities that exist today and in the 

foreseeable future.  Therefore it is essential that projected patterns of development are evaluated 

and considered in terms of how that growth will increase or decrease a community‘s overall 

hazard vulnerability.  Land use is a particularly important topic in the Northern Virginia region, 

where many communities are facing increasing growth rates.  Now is the time to effectively 

guide development away from identified hazard areas and environmentally sensitive locations, 

before unsound development patterns emerge and people and property are placed in harm‘s way.   

 

One of the most effective tools a community can use to reduce hazard vulnerability is to develop, 

adopt, and update as needed, a local hazard mitigation plan.  A hazard mitigation plan establishes 

the broad community vision and guiding principles for addressing hazard risk, including the 

development of specific mitigation actions designed to eliminate or reduce identified 

vulnerabilities.  The Northern Virginia Regional Hazard Mitigation Plan (hereinafter ―Hazard 

Mitigation Plan‖ or ―Plan‖) is a logical first step toward incorporating hazard mitigation 

principles and practices into the routine activities and functions of local government within the 

Northern Virginia region.   

 

The mitigation actions noted in this Plan go beyond recommending structural solutions to reduce 

existing vulnerability.  Local policies addressing community growth, incentives to protect natural 

resources, and public awareness and outreach campaigns are examples of other measures that can 

be used to reduce the future vulnerability of the Northern Virginia region to identified hazards.  

The Plan has been designed to be a living document, with implementation and evaluation 

procedures included to help achieve meaningful objectives and successful outcomes. 

 

A. Disaster Mitigation Act of 2000 
In an effort to reduce the Nation's mounting natural disaster losses, the U.S. Congress passed the 

Disaster Mitigation Act of 2000 (DMA 2000) in order to amend the Robert T. Stafford Disaster 

Relief and Emergency Assistance Act.  Section 322 of DMA 2000 emphasizes the need for State 

and local government entities to closely coordinate on mitigation planning activities, and makes 
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the development of a hazard mitigation plan a specific eligibility requirement for any local 

government applying for Federal mitigation grant funds.  These funds include the Hazard 

Mitigation Grant Program (HMGP) and the newly-created Pre-Disaster Mitigation (PDM) 

program, both of which are administered by the Federal Emergency Management Agency 

(FEMA) under the Department of Homeland Security.  Communities with an adopted and 

federally-approved hazard mitigation plan thereby become pre-positioned and more apt to 

receive available mitigation funds before and after the next disaster strikes. 

 

The Plan has been prepared in coordination with FEMA Region III and the Virginia Division of 

Emergency Management (VDEM) to ensure that the Plan meets all applicable DMA 2000 and 

State requirements.  A Local Mitigation Plan Crosswalk, found in Appendix A, provides a 

summary of Federal and State minimum standards and notes the location where each 

requirement is met within the Plan. 

 

II. Overview of Hazard Mitigation Planning  
 

Local hazard mitigation planning is the process of organizing community resources, identifying 

and assessing hazard risks, and determining how to best minimize or manage those risks.  This 

process results in a hazard mitigation plan that identifies specific mitigation actions, each 

designed to achieve both short-term planning objectives and a long-term community vision.  To 

ensure the functionality of each mitigation action, responsibility is assigned to a specific 

individual, department, or agency along with a schedule for its implementation.  Plan 

maintenance procedures are established for the routine monitoring of implementation progress, 

as well as the evaluation and enhancement of the mitigation plan itself.  These plan maintenance 

procedures ensure that the plan remains a current, dynamic, and effective planning document 

over time. 

 

Mitigation planning offers many benefits, including: 

 

 saving lives and property; 

 saving money; 

 speeding recovery following disasters; 

 reducing future vulnerability through wise development and post-disaster recovery and 

reconstruction; 

 expediting the receipt of pre-disaster and post-disaster grant funding; and 

 demonstrating a firm commitment to improving community health and safety. 

 

Typically, mitigation planning is described as having the potential to produce long-term and 

recurring benefits by breaking the repetitive cycle of disaster loss.  A core assumption of hazard 

mitigation is that pre-disaster investments will significantly reduce the demand for post-disaster 

assistance by lessening the need for emergency response, repair, recovery, and reconstruction.  

Furthermore, mitigation practices will enable local residents, businesses, and industries to re-

establish themselves in the wake of a disaster, getting the community economy back on track 

sooner and with less interruption. 
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The benefits of mitigation planning go beyond solely reducing hazard vulnerability.  Measures 

such as the acquisition or regulation of land in known hazard areas can help achieve multiple 

community goals, such as preserving open space, maintaining environmental health, and 

enhancing recreational opportunities.  Thus, it is vitally important that any local mitigation 

planning process be integrated with other concurrent local planning efforts, and any proposed 

mitigation strategies must take into account other existing community goals or initiatives that 

will help complement or hinder their future implementation. 

 

III. Purpose of Plan 
 

The purpose of the Plan is to: 

 

 Protect life, safety, and property by reducing the potential for future damages and 

economic losses that result from natural hazards; 

 Make communities safer places to live, work, and play; 

 Qualify for grant funding in both the pre-disaster and post-disaster environment; 

 Speed recovery and redevelopment following future disaster events; 

 Demonstrate a firm local commitment to hazard mitigation principles; and 

 Comply with State and Federal legislative requirements for local multi-jurisdictional 

hazard mitigation plans. 

 

IV. Authority  
 

Following conditional approval of the plan by both VDEM and FEMA, the plan will be brought 

forth to each participating jurisdiction to be formally adopted.   

 

The Plan, developed in accordance with current State and Federal rules and regulations 

governing local hazard mitigation plans, will be adopted by the four counties, five cities, and 11 

participating municipalities in accordance with the authority and police powers granted to 

counties, cities, and municipalities under §15.2-2223 through §15.2-2231 of the Virginia State 

Code.  Copies of local adoption resolutions are provided in Appendix B (to be completed after 

adoption).  The Plan shall be routinely monitored and revised to maintain compliance with the 

following provisions, rules, and legislation: 

 

 Section 322, Mitigation Planning, of the Robert T. Stafford Disaster Relief and 

Emergency Assistance Act, as enacted by Section 104 of the Disaster Mitigation Act of 

2000 (P.L. 106-390); and 

 

 FEMA's Interim Final Rule published in the Federal Register on February 26, 2002, at 44 

CFR Part 201. 

 

 



 Northern Virginia Hazard Mitigation Plan Update  

 

9 

 

V. Summary of Plan Contents 
 

The additional contents of this Plan are designed and organized to be as reader-friendly and 

functional as possible.  While significant background information is included on the processes 

used and studies completed (e.g., risk assessment, capability assessment), this information is 

separated from the more meaningful planning outcomes or actions (e.g., mitigation strategy, 

mitigation action plans). 

 

Chapter 2, Planning Process, provides a complete narrative description of the process used to 

prepare the Plan.  This includes the identification of who was involved, who participated on the 

planning team, and how the public and other stakeholders were involved.  It also includes a 

detailed summary for each of the key meetings held along with any associated outcomes.   

 

The Regional Information section, located in Chapter 3, describes the general makeup of the 

Northern Virginia region, including prevalent geographic, demographic and economic 

characteristics.  In addition, transportation, housing and land use patterns are discussed.  This 

baseline information provides a snapshot of the regional planning area and thereby assists county 

and municipal officials to recognize those social, environmental, and economic factors that 

ultimately play a role in determining community vulnerability to natural hazards.   

 

The Regional HIRA is presented in Chapter 4.  This section serves to identify, analyze, and 

assess the Northern Virginia region‘s overall risk to natural hazards.  The risk assessment also 

attempts to define any hazard risks that may uniquely or exclusively affect the individual 

municipal jurisdictions.   

 

The Risk Assessment builds on available historical data from past hazard occurrences, 

establishes detailed profiles for each hazard, and culminates in a hazard risk ranking based on 

conclusions about the frequency of occurrence, spatial extent, and potential impact of each 

hazard.  FEMA‘s HAZUS
MH

 loss estimation methodology was also used in evaluating known 

hazard risks by their relative long-term cost in expected damages.  In essence, the information 

generated through the risk assessment serves a critical function as communities seek to 

determine the most appropriate mitigation actions to pursue and implement — enabling 

communities to prioritize and focus their efforts on those hazards of greatest concern and those 

structures or planning areas facing the greatest risk(s). 

 

The Capability Assessment, found in Chapter 5, provides a comprehensive examination of each 

participating jurisdiction‘s capacity to implement meaningful mitigation strategies and identifies 

existing opportunities to increase and enhance that capacity.  Specific capabilities addressed in 

this section include planning and regulatory capability, staff and organizational (administrative) 

capability, technical capability, fiscal capability, and political capability.  Information was 

obtained through the use of detailed survey questionnaires for local officials and an inventory 

and analysis of existing plans, ordinances and relevant documents.  The purpose of this 

assessment is to identify any existing gaps, weaknesses, or conflicts in programs or activities that 

may hinder mitigation efforts, and to identify those activities that should be built upon in 

establishing a successful and sustainable regional hazard mitigation program. 
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The Regional Information, Risk Assessment, and Capability Assessment sections collectively 

serve as a basis for determining the goals for the Hazard Mitigation Plan, each contributing to the 

development, adoption, and implementation of a meaningful Mitigation Strategy that is based on 

accurate background information. 

 

The Mitigation Strategy, found in Chapter 6, consists of broad regional goal statements as well 

as specific mitigation actions for each local government jurisdiction participating in the planning 

process.  The strategy provides the foundation for detailed jurisdictional Mitigation Action Plans, 

found in Chapter 7, that link specific mitigation actions for each jurisdiction to locally-assigned 

implementation mechanisms and target completion dates.  Together, these sections are designed 

to make the Plan both strategic (through the identification of long-term goals) but also functional 

through the identification of short-term and immediate actions that will guide day-to-day 

decision-making and project implementation. 

 

In addition to the identification and prioritization of possible mitigation projects, emphasis is 

placed on the use of program and policy alternatives to help make the communities of the 

Northern Virginia region less vulnerable to the damaging forces of nature, while improving the 

economic, social, and environmental health of the community.  The concept of multi-objective 

planning was emphasized throughout the planning process, particularly in identifying ways to 

link hazard mitigation policies and programs with complimentary community goals related to 

housing, economic development, downtown revitalization, recreational opportunities, 

transportation improvements, environmental quality, land development, and public health and 

safety. 

 

The Plan Maintenance Procedures, found in Chapter 8, include the measures that the Northern 

Virginia Regional Commission and participating jurisdictions will take to ensure the Plan‘s 

continuous long-term implementation.  The procedures also include the manner in which the 

Plan will be regularly evaluated and updated to remain a current and meaningful planning 

document. 
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Chapter 2: Planning Process 
 

For the 2010 plan update, the Mitigation Advisory Committee (MAC) held six in-person 

meetings and multiple conference calls during the plan update process.  The dates and the 

description of the activities at these in-person meetings are below, and each meeting was 

organized and facilitated by the contractor, Dewberry, LLC.  Meeting sign-in sheets are located 

in Appendix C.  

 

Table 2.1. 2010 Meeting Schedule 

Date Meeting Purpose 

December 4, 2009 Project Kickoff Meeting 

January 15, 2010 Hazard Identification and Risk Assessment 

Phase I 

July 12, 2010 Hazard Identification and Risk Assessment 

Results and Capability Assessment Briefing 

August – September (Jurisdictional Visits) Mitigation Strategies 

October 18, 2010 Mitigation Actions Meeting 

January 27, 2010 Draft Plan Conference Call 

 

Kickoff Meeting 

The update of the 2006 Northern Virginia Hazard Mitigation plan began with data collection. A 

kick-off meeting was held on December 4, 2009, with representatives from various counties and 

cities in the planning region in attendance.  A list of participants for each committee meeting can 

found in Appendix C.  At the kickoff meeting, the planning process was discussed in detail, 

along with the proposed schedule of deliverables.  Additionally, the committee was asked to 

review the list of hazards in the 2006 plan and determine if the list should carry over as-is to the 

2010 plan, or if changes were necessary.  

 

Following the kickoff meeting, community, county, State, and Federal resources were identified 

and contacted to collect pertinent policy and regulatory information from each of the 

jurisdictions.  This information included comprehensive plans, zoning ordinances, development 

ordinances, and building codes.  Dewberry collected information about natural hazards including 

past occurrences and projected frequencies of future occurrence and the anticipated risk, where 

available. 

 

Hazard Identification and Risk Assessment Meeting 

A second meeting was held on January 15, 2010, to discuss the goals and vision of the plan‘s 

HIRA section.  The HIRA process involved analyzing the region‘s greatest hazard threats and 

determining its most significant vulnerabilities with respect to natural hazards.  Risk was 

determined by looking at the total threat and vulnerability for all of the jurisdictions for each 

hazard identified by the MAC.  The HIRA was performed in large part using GIS data from the 

participating jurisdictions, HAZUS
MH

 (a GIS-based FEMA loss estimation software), and State 

sources.  At the HIRA results meeting in July 2010, the MAC reviewed the draft HIRA.  
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Hazard Identification and Risk Assessment Results Meeting 

The hazards initially identified in the 2006 plan were discussed and re-prioritized at the July 

meeting.  Using the new prioritization, updates were made to the HIRA.   

 

Simultaneous to conducting the HIRA, Dewberry also assessed the mitigation capabilities of the 

jurisdictions in the planning region.  A capability assessment was performed whereby the 

existing programs and policies addressing natural hazards were reviewed.  A thorough analysis 

of the adequacy of existing measures was performed, and potential changes and improvements 

were identified.  The committee reviewed the capability assessment at the second HIRA meeting 

conducted July 12, 2010.  

 

August – September Jurisdictional Meetings 

Following the HIRA Results meeting on July 12, each county and city held a meeting to develop 

jurisdiction-specific mitigation actions.  The attendees of these meetings included county and 

city department representatives and town representatives at the county meetings where 

appropriate.  The first part of each meeting included an overview of the HIRA results, followed 

by the development of mitigation actions.  

 

Mitigation Actions Meeting 

Next, the committee worked to identify and develop potential regional mitigation actions for 

implementation at the October 18, 2010, Strategies meeting.  The MAC considered issues related 

to potential damage from hazard events within the region and evaluated the 2006 projects and 

helped draft an action plan that specifies recommended projects, who is responsible for 

implementing the projects, and when they are to be completed.  

 

Draft Plan Meeting 

A draft plan conference call meeting was held on January 27, 2011, where the MAC discussed 

the draft plan in its entirety and the changes they thought should be made prior to the final draft 

plan submission to VDEM.  Additionally, the committee discussed the public outreach methods 

being explored and executed within the various jurisdictions.  For a detailed explanation of the 

public outreach methods, see Section II below.  

 

The region will continue to implement the plan and perform periodic reviews and revisions 

through on-going MAC reviews and revisions.  The Arlington County Office of Emergency 

Management will organize an annual planning review of the mitigation plan, and public meetings 

will be held during the five-year review/update period.   

 

I. Mitigation Advisory Committee 
 

The planning region convened an advisory committee comprised of representatives from various 

participating jurisdictions.  The MAC worked with the Dewberry team and provided input at key 

stages of the process.  Efforts to involve municipal, city, and county departments and community 

organizations that might have a role in the implementation of the mitigation actions or policies 

included invitations to attend meetings and serve on the MAC, access to the project website, 

e-mail updates, strategy development workshops, plus opportunities for input and comment on 

all draft deliverables. 
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The following members were a part of the MAC and were chosen by their respective 

jurisdictions to participate in the development of this plan:  

 

Table 2.2. Committee Members 

Member Jurisdiction 

David Morrison Arlington County 

Joanne Hughes Arlington County 

Charlie McRorie City of Alexandria 

Ken Rudnicki City of Fairfax  

Walter English City of Fairfax 

Dan Ellis City of Falls Church 

John O‘Neal City of Manassas Park 

Elizabeth McKinney Fairfax County 

Kevin Johnson Loudoun County 

Alexa Hussar Prince William County 

Pat Collins Prince William County 

Beth Brown Virginia Department of 

Emergency Management 

Amy Howard, Debbie 

Messmer 

Virginia Department of 

Emergency Management 

 

 

II. Public Involvement and Citizen Input 
 

An important component of this planning process is the opportunity for the general public to 

provide input.  Individual citizen and community-based input provided the planning team with a 

greater understanding of local concerns and increased the likelihood of successfully 

implementing mitigation actions by developing community ―buy-in‖ from those directly affected 

by the decisions of public officials.  As citizens become more involved in decisions that affect 

their safety, they are more likely to gain a greater appreciation of the natural hazards present in 

their community and take the steps necessary to reduce their impact.  Public awareness is a key 

component of any community‘s overall mitigation strategy aimed at making a home, 

neighborhood, school, business, or city safer from the potential effects of natural hazards.  This 

public outreach effort was also an opportunity for neighboring jurisdictions, agencies, 

businesses, academia, nonprofits, and other interested parties to be involved in the planning 

process.  Local jurisdictions included Community Emergency Response Teams (CERTs), the 

American Red Cross, and Citizen Corp groups in planning meetings and presentations for this 

plan update.  A complete list of public outreach initiatives can be found below; however, it 

should be noted that many jurisdictions chose to have public outreach meetings following 

conditional approval of this plan. 

 

mailto:wenglish@fairfaxva.gov
mailto:j.oneal@manassasparkva.gov
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The following lists include an explanation of the public outreach efforts accomplished by each 

participating jurisdiction.  This section is considered a work-in-progress and will be completed 

by formal adoption.  

 

Arlington County 

 The Plan has been posted for review and comment on the county‘s website. 

 The Plan project has been presented to the county commission which addresses 

emergency management issues  

 

Fairfax County (including the Towns of Clifton, Herndon, and Vienna) 

 The County and Towns posted the draft plan at www.fairfaxcounty.gov for public 

comment and review.  Please see Appendix H for a screenshot example. 

 The County also posted a link to the Plan on their Twitter and Facebook pages, 

advertising that public review and comments were welcome. 

 Fairfax County additionally sent out a newsletter to a group of businesses and non-profits 

that are part of the Emergency Support Function-15 Council of Governments group, 

advertising that the Plan was being updated and it could be accessed on the county 

website.  

 The Office of Emergency Management (OEM) also included the link to the Plan in a 

monthly newsletter that is distributed to all county agencies and partner agencies.  

 OEM‘s Outreach Coordinator also included the Plan update information in a monthly 

newsletter which is distributed to groups such as Fairfax County Citizen Corp Groups.   

 Lastly, the County also utilized its daily newsletter ―Newswire,‖ which is circulated to all 

county employees, elected officials, and partner agencies, and the Tyson‘s Corner 

Security Officers Association. 

 

Loudoun County (Including the Towns of Leesburg, Middleburg, Purcellville, and Round Hill) 

 A link to the draft plan will be posted to the OEM website, which is 

www.loudoun.gov/oem, in the summer of 2011. 

 OEM will coordinate the set-up of our display board at the government center depicting 

the hazard maps, vulnerability analysis, and opportunity for the public to provide input.  

A ―do you want to know more?‖ tag line routing citizens to the website will be added. 

 OEM will coordinate with the Loudoun County Public Information Office to distribute 

messages on Twitter and Facebook announcing the project and directing residents to the 

website. 

 

Prince William County (including the Towns of Dumfries, Haymarket, Occoquan, and Quantico) 

 A link to the draft plan will be posted on the county website for review and comment by 

the public during the fall of 2011. 

 The County posted information about the plan being available for review by the public on 

their local cable channel. 

 

City of Alexandria 

 The City will post a link to the draft plan on their Emergency Management website, 

requesting that the public review and comment on the plan during the summer of 2011.  

http://www.fairfaxcounty.gov/
http://www.loudoun.gov/oem
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 The City printed a hard copy of the plan and displayed it at the Beatley Central Library 

on 5005 Duke Street for the public to review and comment. 

 

City of Fairfax 

 On January 5, 2011, the City of Fairfax OEM presented an overview of the draft 2010 

Northern Virginia Hazard Mitigation Plan to its Community Emergency Response Team.  

A copy of this presentation can be found in Appendix H. 

 The City posted a link to the draft plan on their Emergency Management website, 

requesting that the public review and comment on the plan.  A screenshot can be found in 

Appendix H. 

 

City of Falls Church 

 Upon receiving the final document the City will provide public outreach via the City 

website, Facebook, and eFocus (newsletter). 

 Upon receiving the final document the City will provide public outreach via eFocus 

(newsletter). 

 

City of Manassas 

 The City posted the Plan to the City website during the summer of 2011.  Contacts have 

been made with television media to promote the plan through a news story. This article 

can be seen in Appendix H. 

 

City of Manassas Park 

 The City posted the plan on its website on February 16, 2011.  A screenshot of this 

website can be found in Appendix H. 

 The Plan will be featured on the City‘s cable channel.  

 Presentations were made to the Citizen Corps organizations within the city, as well as 

CERT. 

 

III. Incorporation of Existing Plans and Studies 
 

The Plan incorporates information from a number of other previously produced plans, studies, 

and reports.  These documents include: 

 

 Commonwealth of Virginia Hazard Mitigation Plan, 2010  

 Critical Infrastructure Protection in the National Capital Region, 2005 

 National Capital Region Hazard Identification and Risk Assessment, 2007 

 National Capital Region Strategic Hazard Identification and Evaluation for Leadership 

Decisions (NCR SHIELD), 2008.
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Chapter 3:  Regional Information 

 
I.  Northern Virginia Overview 

 

A. Planning Region 
The Northern Virginia planning region includes Arlington, Fairfax, Loudoun, and Prince 

William counties, as well as the cities and towns located within these counties (20 jurisdictions).  

The communities participating in the 2010 hazard mitigation plan update plan are summarized in 

Table 3.1 and graphically in Figure 3.1. 

 

The 2006 Hazard Mitigation Plan grouped the Northern Virginia region into four distinct 

planning areas within the Northern Virginia region to aggregate and summarize historical hazard 

events and damage figures (Table 3.1).  During the kick-off meeting for the plan update it was 

decided that each jurisdiction should be represented individually; if no information is available it 

has been noted in the risk assessment. 

 

Table 3.1. 2006 Planning Regions. 

Planning Area Jurisdictions Included 

1 Arlington County  

2 

Fairfax County 

City of Alexandria 

City of Fairfax 

City of Falls Church 

Town of Clifton  

Town of Herndon 

Town of Vienna 

3 

Loudoun County 

Town of Leesburg 

Town of Purcellville 

Town of Round Hill 

Town of Middleburg 

4 

Prince William County 

City of Manassas 

City of Manassas Park 

Town of Dumfries 

Town of Occoquan 

Town of Quantico 

Town of Haymarket 

 

Fourteen jurisdictions participated in the 2006 Hazard Mitigation Plan.  For this update, the six 

towns have joined the planning process and include Clifton, Middleburg, Round Hill, 

Haymarket, Occoquan, and Quantico. 
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Figure 3.1. Northern Virginia 2010 Hazard Mitigation Plan Update Region   
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1. County Profiles 
 

Arlington County 

The area that encompasses present-day Arlington County was 

first settled as part of the British Colony of Virginia in the late 

1690s.  In 1791, George Washington surveyed the area in what 

was to become the District of Columbia.  Congress returned the 

area to the Commonwealth of Virginia in 1842 as the County of 

Alexandria.  In 1870, the City of Alexandria became 

independent of Alexandria County, and the county portion was officially renamed Arlington 

County in 1920.  The 2009 census estimate for the county is 212,038, an approximately 12% 

increase during the past decade.  

 

Arlington is an urban county of about 26 square miles located directly across the Potomac River 

from Washington DC.  Arlington‘s central location in the Washington DC metropolitan area, its 

ease of access by car and public transportation, and its highly skilled labor force have attracted 

an increasingly varied residential and commercial mix.  Arlington is one of the most densely 

populated communities in the nation with more than 7,315 persons per square mile.  

Arlington‘s high population density and its location along the banks of the Potomac River, 

increase the city‘s vulnerability to a variety of hazards, most notably flooding.  In addition to 

snow melt and rain-related river flooding episodes, Arlington is also subjected to tidal and storm 

surge flooding.  As sea levels rise, permanent inundation of low lying areas along and near the 

river shoreline is also a threat.  Additionally, winter storms pose significant threats, as evidenced 

during the 2009 – 2010 winter season. 

Fairfax County 

The land that is now Fairfax County was part of the Northern Neck 

Proprietary granted by King Charles II in 1660 and inherited by 

Thomas Fairfax, Sixth Lord Fairfax of Cameron, in 1719.  The 

county itself was formed in 1742 from Prince William County.  The 

2009 census population estimate for the county is 1,036,473, an 

approximately 7% increase during the past decade.  

 

Fairfax County comprises about 407 square miles located directly 

across the Potomac River from Washington, DC.  The county‘s 

location in the Washington metropolitan area, its ease of access by car and public transportation, 

and its highly skilled labor force have attracted an increasingly varied residential and commercial 

mix.  Most commercial development is centered around Tysons Corner, which is the 12
th

 largest 

central business district in the nation.  

Due to its situation on both the Virginia piedmont and the Atlantic coastal plain, the County 

experiences a variety of weather.  The diversity of Fairfax County‘s landscape increases the 

County‘s vulnerability to a variety of hazards, most notably flooding and severe storms.  In 

addition to snow melt and rain-related river flooding episodes, low-lying areas of Fairfax County 

along the Potomac River are also subject to tidal and storm surge flooding.  As sea levels rise, 
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permanent inundation of low lying areas along and near the river shoreline is also a threat. 

Additionally, winter storms pose significant threats, as evidenced during the 2009 – 2010 winter 

season. 

Loudoun County 

Loudoun County was established in 1757 and was formerly part of 

Fairfax County.  It was named after John Campbell, Fourth Earl of 

Loudoun and past Governor of the Commonwealth of Virginia.  It 

was the most populous Virginia county during the time of the 

American Revolution.  Since 1757, the county seat has always 

been the Town of Leesburg.  In 2010, Loudoun County was 

ranked by Forbes as America‘s wealthiest county.  The County has 

a total area of 521 square miles, of which one square mile is water. 

As of the 2000 Census, it has a population density of 272 per 

square mile.  The population was estimated to be approximately 

298,113 in 2009 by the U.S. Census Bureau, a nearly 76% increase 

over the 2000 population of 169,599.  

 

Geographically, Loudoun County is bounded to the North by the 

Potomac River, to the south are Prince William and Fauquier 

counties, and on the west by the watershed of the Blue Ridge 

Mountains.  The Bull Run Mountains and Catoctin Mountain run through the County.  There are 

seven incorporated and 60 unincorporated towns within the County.  

 

Risk factors for the county are in part due to its proximity to the Nation‘s capital and its growth 

rate.  The county has a risk of flooding due to low lying areas surrounding the Potomac River 

and other natural hazards and risks, such as storm damage and winter weather.  Winter storms 

pose significant threats, as evidenced during the 2009 – 2010 winter season.  

Prince William County 

Prince William County was formed in 1730, and was named by the Virginia 

General Assembly to honor the son of King George II.  The county seat is the 

City of Manassas.  Prince William County has a total area of 338 square 

miles, of which 11 square miles are water.  It has a population density of 819 

per square mile.  In 2009, the population was estimated at 386,934, an 

approximately 38% increase over the 2000 census.  It was the fourth fastest 

growing county in the United States during that period.  

 

Prince William County has grown more than 200% over a 20-year period.  This is because of its 

central location to the Washington, DC metropolitan area.  The population growth rate poses a 

risk; as open land is developed flood management must be addressed with the increasing 

amounts of impervious surfaces.  Its flood risk is also due to low lying areas surrounding the 

Potomac River.  Other natural hazards and risks are storm damage and winter weather.  Winter 

storms pose significant threats, as evidenced during the 2009 – 2010 winter season.  
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2. City Profiles 
 

City of Alexandria 

What is now the City of Alexandria was first settled as part of the 

British Colony of Virginia in the late 1690s.  In 1791, George 

Washington included portions of the City of Alexandria in what 

was to become the District of Columbia.  That portion was given 

back to Virginia in 1846 and the City of Alexandria was re-

chartered in 1852.  In 1870, the City of Alexandria became 

independent of Alexandria County, with the remainder of the 

County changing its name to Arlington County in 1920. The 

population of the city was 128,283 per the 2000 Census and was 

estimated to be 141,738 in 2009. 

 

Alexandria‘s high population density and its location along the 

banks of the Potomac River, increase the city‘s vulnerability to a variety of hazards, most 

notably flooding.  In addition to snow melt and rain-related river flooding episodes, Alexandria 

is also subjected to tidal and storm surge flooding.  As sea levels rise, permanent inundation of 

low lying areas along and near the river shoreline is also a concern.  Winter weather and high 

wind events also pose a significant threat to the city as the 2009 – 2010 winter and summer 

seasons have proven. 

 

City of Fairfax 

Named after Thomas Fairfax, Sixth Lord Fairfax of 

Cameron, what is now known as the City of Fairfax 

became an independent city in 1961.  This occurred only 

after having been previously known as Earp‘s Corner, 

then Town of Providence, and eventually Town of Fairfax.  

Its population was 21,498 as of the 2000 Census and was 

estimated by the Census Bureau to be 24,702 in 2009. 

 

The city‘s location on the eastern edge of the Virginia Piedmont make it susceptible to natural 

hazards and risks, such as storm damage and winter weather, as evidenced during the 2009 – 

2010 winter season. 

 

City of Falls Church 

It is believed that the area was first settled by Europeans in 1699.  

The city takes its name from what was coined The Falls Church, 

a building that was built in 1757.  The population of the city was 

10,377 as of the 2000 Census and was estimated by the Census 

Bureau to be 11,711 in 2009. 

 

The City of Falls Church comprises about 2.2 square miles 

located approximately 10 miles west of Washington, DC.  The 

City‘s proximity to the Washington metropolitan area and its 

ease of access by car and public transportation have allowed increasingly-varied residential and 
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commercial development. Falls Church is densely populated with more than 5,077 persons per 

square mile.  

 

The City of Falls Church experiences significant flood threats due to the presence of Four Mile 

Run and Tripps Run.  The City‘s location on the eastern edge of the Virginia Piedmont make it 

susceptible to other natural hazards and risks, such as damage from severe storms and winter 

weather, as evidenced during the 2009 – 2010 winter and summer seasons.   

 

City of Manassas 

The City of Manassas played an important role 

during the American Civil War.  The First Battle  

of Bull Run (also called First Battle of 

Manassas) was fought in the vicinity in 1861.  It 

was the first land battle of the Civil War.  The 

Second Battle of Bull Run took place August 28-

30, 1862.  The Town of Manassas was 

incorporated in 1873 and became an independent city in 1975.  The population of the city was 

35,135 as of the 2000 Census and was estimated by the Census Bureau to be 36,213 in 2009. 

 

Manassas is subject to high wind events, winter weather, and flooding. Winter storms pose 

significant threats, as evidenced during the 2009 – 2010 winter season.  

 

City of Manassas Park 

The City of Manassas Park was 

incorporated in 1957 and became an 

independent city in 1975.  It was the last 

town in Virginia to become a city before a 

moratorium was placed on other towns 

achieving similar status. The population of 

the city was 10,290 as of the 2000 Census 

and was estimated by the Census Bureau 

to be 14,026 in 2009. 
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3. Town Profiles 
 

Town of Dumfries 

Dumfries was chartered on May 11, 1749, and is Virginia‘s oldest 

continuously chartered town.  John Graham gave the land on which the 

town was founded and is named after his birthplace, Dumfrieshire, 

Scotland.  The population of the town was 4,937 as of the 2000 Census 

and was estimated by the Census Bureau to be 4,954 in 2009. 

 

 

Town of Herndon 

 

Incorporated in 1879, the area on which the town was 

built was originally granted to Thomas Culpeper by 

King Charles II of England in 1688. Much of the 

downtown was destroyed on March 22, 1917, by a fire 

but was rebuilt with brick instead of wood. The 

population of the town was 21,655 as of the 2000 

Census and was estimated by the Census Bureau to be 

22,579 in 2009. 

 

 

Town of Leesburg 

Steeped in history, Leesburg is the county seat of 

Loudoun County. Leesburg was established in 

1758, and formally became a town by signed act of 

the Virginia General Assembly on February 18, 

1813.  It is located just over 30 miles west-

northwest of Washington, DC, at the base of 

Catoctin Mountain and adjacent to the Potomac 

River. The principal drainage for the town is 

Tuscarora Creek and its northern ―Town Branch,‖ 

which empties into Goose Creek to the east of 

town. 

 

European settlement began in the late 1730s. After its founding, it was the location of the post 

office and regional courthouse. The town was originally established on 60 acres of land.  The 

population of the town was 28,311 as of the 2000 Census and was estimated by the Census 

Bureau to be 40,927 in 2009. 

 

Town of Vienna 

Originally called Ayr Hill, the village agreed in the 1850s to change its name to Vienna at the 

request of William Hendrick, a medical doctor who grew up in Vienna, New York. Vienna was 

incorporated as a town in 1890.  The population of the town was 14,453 as of the 2000 Census 

and was estimated by the Census Bureau to be 15,215 in 2009. 
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Town of Purcellville 

Settled in the mid 1700s, the village was first known as 

Purcell‘s Store.  The village renamed to Purcellville on July 9, 

1852, and was incorporated in 1908.  Many present structures in 

the town reflect the Victorian architecture of the turn of the 

century.  Located in the western portion of Loudoun County, the 

town has a total area of 2.6 square miles. Wine production is a thriving industry in this area, with 

approximately 30 wineries in the region. The Blue Ridge Mountains are just to the west and in 

good weather are usually visible from town.  Recreation includes the WO&D bike trail, the 

western portion of which ends here. The population of the town was 3,584 as of the 2000 Census 

and was estimated by the Census Bureau to be 5,309 in 2009. 

 

 

Town of Clifton 

Formerly known as Devereux Station, Clifton became the first town in 

Fairfax County when it incorporated on March 9, 1902.  The 

population of the town was 185 as of the 2000 Census and was 

estimated by the Census Bureau to be 216 in 2009. 

 

 

Town of Middleburg 

The population of the Town was 632 as of the 2000 Census and was estimated by the Census 

Bureau to be 976 in 2009. Middleburg is located in Loudoun County and covers approximately 

0.6 square miles of land. The population density of the town is 1,083 people per square mile. 

 

 

Town of Round Hill 

Named after the 910 foot hill located just southwest of 

the town center, and part of the foothills of the Blue 

Ridge Mountains, Round Hill was incorporated in 1900.  

The population of the town was 500 as of the 2000 

Census and was estimated by the Census Bureau to be 

759 in 2009. 

 

Town of Haymarket 

Chartered in 1799 by the Virginia General Assembly, the Town of 

Haymarket was incorporated in 1882.  The population of the town 

was 879 as of the 2000 Census and was estimated by the Census 

Bureau to be 1,252 in 2009. 

 

Since the 1900s it has been popular for fox hunting and steeple 

chasing and is also known for its wineries. The town covers 0.5 

square miles of land and is located in Prince William County. 
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Town of Occoquan 

Derived from a Dogue Indian word meaning ‗at the 

end of the water,‘ Occoquan was divided into lots 

and streets were laid out in 1804 by Nathaniel 

Ellicott, James Campbell, and Luke Wheeler.  The 

population of the town was 759 as of the 2000 

Census and was estimated by the Census Bureau to 

be 834 in 2009. 

 

Town of Quantico 

Located in Prince William County and surrounded by the Marine Corps Base Quantico, the 

population of the town was 561 as of the 2000 Census and was estimated by the Census Bureau 

to be 607 in 2009. 
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B.  Geography, Hydrology, and Climate  
 

1. Geography 
The Northern Virginia planning region is located at the north-east corner of the Commonwealth 

of Virginia, lies across the Potomac River from the Nation‘s Capital, Washington, DC, and is 

part of the Washington, DC-Maryland-Virginia-West Virginia Primary Metropolitan Statistical 

Area.  Figure 3.1 above is an overview map for the Northern Virginia region including all 

counties, cities, and towns within the region. 

 

Northern Virginia is made up of the counties of Arlington, Fairfax, Loudoun, and Prince 

William; the independent cities of Alexandria, Falls Church, Fairfax, Manassas, and Manassas 

Park; the major towns of Dumfries (Prince William County), Herndon and Vienna (Fairfax 

County), and Leesburg and Purcellville (Loudoun County); and the smaller towns of Clifton 

(Fairfax County), Middleburg and Round Hill (Loudoun County), and Haymarket, Occoquan, 

and Quantico (Prince William County).  Figure 3.2 is a base map overview of the Northern 

Virginia region including all participating county, city, and town jurisdictions, as well as the 

identification of interstate highways, major roads, major water bodies, and lands outside the 

authority of participating jurisdictions such as Dulles Airport and U.S. government property.   

 

Northern Virginia is home to numerous Federal government facilities such as the Pentagon, CIA, 

and U.S. Geological Survey.  Historic and cultural resources include George Washington‘s 

historic home on the Potomac, Mount Vernon; Arlington National Cemetery; and the Udvar-

Hazy Center of the Smithsonian Institution's National Air and Space Museum at Washington-

Dulles International Airport.  
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Figure 3.2. Major Features in Northern Virginia  
Source: 2006 Northern VA HIRA from Northern Virginia Regional Commission & PBS&J 
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2. Hydrology 
The Northern Virginia Planning District is divided by three physiographic provinces of Virginia: 

the Coastal Plain, the Northern Piedmont, and the Blue Ridge (Figure 3.3).  The Coastal Plain 

lies roughly east of Interstate 95/395 including the eastern portions of the City of Alexandria, and 

Fairfax and Prince William Counties.  The Northern Piedmont province lies roughly between 

I-95 and US Highway 15 in central Loudoun and western Prince William counties.  It is bounded 

by the Blue Ridge Mountains on the west with ridges, foothills, and hollows rolling down to the 

Potomac River to the east.  Elevations range from more than 1,950 feet above sea level in the 

Blue Ridge Mountains in western Loudoun County to sea level in eastern Prince William County 

on the Potomac River.  The total land area is 1,304 square miles. 

 

 
Figure 3.3 Hydrologic Regions of Virginia 
Source: U.S. Department of the Interior, U.S. Geological Survey, Fact Sheet 023-01 

 

Northern Virginia lies entirely within the Potomac River watershed.  After passing Harper‘s 

Ferry, WV, the Potomac forms the border between Maryland and Virginia, flowing in a 

southeasterly direction.  Figure 3.4 provides a general overview of the watersheds in Virginia.  

The topography of the upper reaches of the basin is characterized by gently sloping hills and 

valleys.  At Great Falls, the stream elevation rapidly descends from over 200 feet to sea level.  

Eastward of Great Falls, the Basin enters into the Coastal Plain physiographic province.  Figure 

3.5 illustrates the major physiographic features of Virginia.. 
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3. Climate 
The area has a moderate climate.  Average temperatures are approximately 50 degrees, and range 

from January lows in the mid-20s to July highs in the high-80s.  Annual rainfall averages above 

40 inches and is supplemented with approximately 14 inches of snow. 

 

Climate change is both a present threat and a slow-onset disaster.  It acts as an amplifier of 

existing hazards.  Extreme weather events have become more frequent over the past 40 to 50 

years and this trend is projected to continue.
1
  Rising sea levels, coupled with potentially higher 

hurricane wind speeds, rainfall intensity, and storm surges are expected to have a significant 

impact on coastal communities, including those in northern Virginia. (see Sea Level Rise Case 

Study in the Flood section of the HIRA)  More intense heat waves may mean more heat-related 

illnesses, droughts, and wildfires.  As climate science evolves and improves, future updates to 

this plan might consider including climate change as a parameter in the ranking or scoring of 

natural hazards. 
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Figure 3.4. Watersheds of Virginia (Source: Commonwealth of Virginia Emergency Operations Plan HIRA Figure 3.2-2) 
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Figure 3.5. Shaded Relief of Virginia  
(Source: Commonwealth of Virginia Emergency Operations Plan HIRA Figure 3.2-1.) 
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C.  Demographics, Population & Economic Growth 
The Washington metropolitan area is projected to experience substantial growth in population, 

employment, and output over the next 20 years.  Proximity to the Nation‘s capital has been 

fueling population growth in Northern Virginia for more than 60 years. Since the mid-1930s, 

when large numbers of Federal workers moved to Washington, DC, during the New Deal and 

began spilling out into adjoining suburbs, people have been moving into Northern Virginia at an 

accelerated rate. Like a water faucet turned on and left running, the flow of people has remained 

vigorous and constant for most of the post-war period. 

 

Today, Northern Virginia is home to over 2 million people.  As seen in Table 3.2, demographers 

are projecting on average, nearly 30,000 newcomers per year through the end of this decade, and 

approximately 28,000 per year the decade after.  By 2020, the population will approach 2.5 

million. 

 

Table 3.2 Projected Population Growth in Northern Virginia, 2004-2020 

(in millions) 

Jurisdiction 2004 2010 2020 2004-2020 

Alexandria 134.2 143.9 152.6 18.4 

Arlington County 193.2 212.2 233.1 39.9 

City of Fairfax 23.3 23.9 26.0 2.7 

Fairfax County 1,007.4 1,133.0 1,193.4 186.0 

Falls Church 11.2 12.3 14.7 3.5 

Loudoun County 241.8 318.1 422.9 181.1 

Manassas 37.0 38.0 40.2 3.2 

Manassas Park 12.4 15.0 16.5 4.1 

Prince William 

County 
344.0 415.3 488.2 144.2 

Northern 

Virginia 
2,004.5 2,311.7 2,587.6 583.1 

Source: Metropolitan Washington Council of Governments, Cooperative Forecasts 

The locus of population growth, inexorably pushing outward, is now sweeping across the broad 

expanse of the outer rim of the Northern Virginia region.  This is where the pressure to absorb 

new metropolitan growth is most intense, and where it will remain concentrated for decades to 

come. More than 60% of the more than three-quarter million projected newcomers (2000 to 

2020) will settle in Prince William and Loudoun Counties. 

 

At the beginning of the 1960s, Northern Virginia was a suburban bedroom community of 

predominantly middle-class families with children, not dissimilar demographically from 

hundreds of other places.  By the end of the century, it had evolved into a complex blend of 

urban and suburban influences, an intricate demographic composite formed by the economic 

growth, transformation, and prosperity of the Washington metropolitan economy, by a rising tide 

of immigration, aging of the baby boom generation, and other powerful agents of social and 

demographic change.  
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A second salient feature of Northern Virginia‘s demography is the degree of urbanization etched 

in locality profiles. In many ways, American suburbs have become more urban, as traffic 

congestion, overcrowding, immigrants, and more diverse homes and lifestyles work their way 

into suburbia.  But urban pressures and forms, while present everywhere, have not impacted 

suburbia equally.  The pressures are more intense, as a general rule, in neighborhoods settled by 

the first wave of post-war suburbanization, as they age and become part of an expanding urban 

core. 

 

In Northern Virginia, impacts of urbanization can be observed in the contrasting demographic 

profiles of close-in and outer-fringe localities. The differences can be traced, primarily, to 

variations in the affordability, age, and composition of local housing inventories.  As types of 

housing are unevenly distributed across regional and local landscapes, so too is the flow of 

different population streams as they seek a home in a location and at a price range suitable to 

their lifestyle, thereby stamping sections of the region with a distinctive demographic coloration.  

Listed below are some of the major demographic differences found in the close-in and outer-ring 

suburbs of Northern Virginia.    

 

Northern Virginia Suburbs closest to Washington, DC:    

(Primarily in Alexandria, Arlington County, and some inside-the-beltway Fairfax 

neighborhoods) 

 are communities that have changed during the past three decades from conventional 

family-centered suburbs into new-urban enclaves that, demographically, have become 

similar to downtown Manhattan, San Francisco, and other U.S. cities  

 have become ―first-stop‖ immigrant gateways 

 are approaching minority-majority status 

 are distinctive and stand out nationally for their high percentage of non-family 

households, single-person households, childless households, renters, and multi-unit 

apartment and hi-rise housing (of 50 or more units)  

 have among the smallest percentage of school age children, and among the largest 

percentage of young adults (20 to 35 year old), found anywhere in the U.S. 

 average household sizes also are among the smallest in the country 

 have high population turnover, people continually moving in and out, with about half of 

the population replaced every five years 

 exhibit evidence of a widening gap between have and have-nots with large numbers at the 

high end of the income ladder; and large numbers, mainly immigrants and minorities, at 

the low with very few in the middle. 

 

Outer-ring suburbs of Northern Virginia: 

(Primarily in Prince William and Loudoun Counties and parts of Fairfax County) 

 are communities that are more traditionally suburban in character 

 dominated by families with school-age children, and homeowners who are living in 

detached single-family houses and townhouses 

 have large average household sizes 

 have growing foreign-born populations but with socio-economic backgrounds different 
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from those pouring into the inner core.  Outer suburban immigrants, generally, have lived 

in the U.S. longer, are better educated, are more affluent, and are more likely to live in 

homes they own 

 have fewer poor people, less evidence of a have, have-not divide; many affluent, well 

educated homes and people; with some pockets of lower income communities but less 

prevalent than the jurisdictions closer to Washington, DC. 

 

1. Projected Economic Growth 
With a gross regional product of nearly $288 billion dollars, the Greater Washington economy is 

the fourth largest metro market in the United States, and the seventeenth largest in the world.  

While still relatively strong, the recent downturn has had significant impact on the area‘s 

economy.  The Department of Labor Statistics reported an unemployment rate of 6.6% for the 

region in February 2010, as compared to 5.8% in February 2009.  Even with the slumping 

economy, the region‘s unemployment rate remains considerably lower than the national rate of 

9.7%.  Looking further ahead, the region is expected to experience continued economic growth. 

George Mason University‘s Center for Regional Analysis projects the Washington Metropolitan 

Area economy (Gross Regional Product) to grow from $352.1 billion in 2010 to $683.7 billion in 

2030.  The rate of economic growth is nearly double that forecast for New York City or Chicago, 

but lower than that expected for Dallas-Fort Worth
2
.  

 

A few quick facts underscore the strength, performance, and unique structure of its economy, of 

which Northern Virginia is an important sub-component.  Greater Washington: 

 

 is home to the Federal government, the largest purchaser of goods and services in the 

world. The total value of Federal procurement outlays received by businesses in the 

National Capital region during fiscal year 2004 was $42.2 billion, up from $12.5 billion 

in 1990. 

 leads the Nation in job growth over the past 20 years, averaging 52,000 new jobs per 

year, with job growth over the past five years substantially surpassing numbers achieved 

by other metropolitan areas in the United States. During this time period, the Washington 

area generated a total of 305,000 new jobs.  The next closest metro was Las Vegas, NV, 

with 150,000 new jobs (about the same number added in Northern Virginia).  

 has been significantly outperforming the national economy on most basic indicators of 

economic activity, (i.e., GRP growth, job growth, unemployment rates).  

 has one of the lowest unemployment rates in the country (3.1% in 2004). In 2009, its 

monthly unemployment rate was the lowest in the Nation, among metro areas, for 11 of 

12 months 

 is the Nation‘s third-largest center of bio-science companies; is home to 5,367 

associations, the largest concentration in the Nation; and employs more people in 

technology occupations  (76,000) than any other location 

 is a top U.S. tourist destination, serving as host to 18.6 million domestic and international 

visitors in 2002 

 is home to a growing list of industries and advanced technologies on the vanguard of 

innovation. Many of the people and companies building the global communications 

network, for example, are located here, such as America ONLINE, UUNET 
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Technologies Inc., PSINet Inc, Lockheed Martin, SPRINT, Comsat, Intelsat, GTE 

Spacenet, and others. 

 

Northern Virginia is a strong sub-regional component of the larger Washington economy, as are 

suburban Maryland and the District of Columbia. While all of the sub-regional markets are 

experiencing job growth, Northern Virginia is significantly outpacing the other two.  During the 

1990s, for each new job added in Suburban Maryland, Northern Virginia gained two.  This 

decade, the ratio has widened to 2.3 to one. Major employers for manufacturing and non-

manufacturing jobs in the Northern Virginia region are shown in Table 3.3. 

 

Table 3.3. Major Employers in Northern Virginia. Source: Virginia Economic 

Development Partnership (VEDP). 

Manufacturing 

Company Product/Service 
Estimated 

Employment 

BAE Systems Aerospace electronic systems 100 - 299 

Gannett Company, Inc. Printing & publishing 1,500 - 2,499 

Lockheed Martin Corporation Electronic components 5,000 - 9,999 

Non-Manufacturing 

AOL, LLC Internet service 2,500 - 4,999 

Booz, Allen & Hamilton 
Management & technology 

consulting 
10,000+ 

CACI, Inc. Computer services 2,500 - 4,999 

Computer Sciences Corporation Information technology services 10,000+ 

Department of Defense National security 10,000+ 

ExxonMobil Corporation Petroleum products 1,500 - 2,499 

Federal Home Loan Mortgage 

Corp. 
Financial services 2,500 - 4,999 

General Dynamics Information 

System 
Technology solutions 2,500 - 4,999 

George Mason University Higher education 2,500 - 4,999 

INOVA Health System Health care 10,000+ 

Northrop Grumman 
Professional, scientific, and 

technical services 
5,000 - 9,999 

Science Applications 

International Corp. (SAIC) 
Information technology services 5,000 - 9,999 

SRA International Technology solutions 1,000 - 1,499 

Verizon Service Corp Telecommunications 1,000 - 1,499 

Wal-Mart Stores, Inc. Discount retail 2,500 - 4,999 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

36 

 

Washington Metro Area Transit 

Authority 
Transit system 1,500 - 2,499 
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2. Population 
According to the U.S. Census Bureau, the population of the Northern Virginia region in 2000 

was approximately 1.8 million.  The average number of persons per square mile was 1,380, 

making the region one of the most densely populated in the United States.  Table 3.4 shows the 

total population and population density per square mile, by jurisdiction.  As can be seen in the 

table, the City of Alexandria is the densest jurisdiction while Loudoun County is the least dense.  

However, when the land comprising Arlington National Cemetery and Regan National Airport 

are considered, Arlington County is even denser than Alexandria. Figure 3.6 illustrates the 

distribution of population density, using 2005 estimates, across the region according to census 

tracts.   

 

Table 3.4. Population Statistics in the Northern Virginia Region, by Jurisdiction (2000) 
Source: U.S. Census Bureau 

Jurisdiction 

2000 Total 

Population 

(April 1, 

2000) 

2000 

Population 

Density 

(Square 

Mile) 

2005  

Population 

Estimate 

2005 

Population 

Density 

(Square 

Mile) 

2007 Census 

Population 

Estimate 

2007 

Population 

Density 

(Square 

Mile) 

Arlington County 189,453 7,315 197,806 7,573 204,568 7,838 

Fairfax County 969,749 2,413 1,036,578 2,550 1,010,241 2,485 

Loudoun County 169,599 272 257,240 494 278,797 535 

Prince William 

County 
280,813 819 

354,039 1,016 
360,411 1,034 

City of Alexandria 128,283 8,385 138,004 8,955 140,024 9,092 

City of Fairfax 21,498 3,467 23,059 3,626 23,349 3,706 

City of Falls 

Church 
10,377 5,189 

10,648 5,324 
10,948 5,474 

City of Manassas 35,135 3,514 37,423 3,742 35,412 3,541 

City of Manassas 

Park 
10,290 5,717 

12,561 5,106 
11,426 4,570 

Northern Virginia 

Total 
1,815,197 1,357 2,067,358 1,545 2,075,176 1,551 

 

Development Trends, described in the following section, summarize population change for the 

region.  The Risk Assessment Methodology section summarizes the population parameters used 

in ranking the hazards presented in this report.   
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Figure 3.6 Population Density (2005). 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

39 

 

3. Housing 
A general market inventory of housing in Northern Virginia shows that there is a continual 

demand for affordable housing, with low vacancy rates throughout the region. Housing demand 

is being propelled by the highest job growth in the United States. 

 

As tracked by COG, the median sales price of housing has increased 59 percent over the past six 

years, from $166,548 in 1997 to $265,047 in 2003.  Incomes have not been keeping pace with 

rising housing prices.  Between 1998 and 2003, incomes increased by only 17 percent, compared 

with a housing sales price increase of 59 percent.  The Urban Institute estimates that one-quarter 

of the region‘s households are carrying unaffordable housing cost burdens.  Housing 

construction has been pushed to outer-ring suburban jurisdictions, where prices still remain 

somewhat affordable, but savings are counterbalanced to some extent by the increased cost and 

time of commutes.  

 

D.  Land Use, Development, & Zoning  
 

1. Land Use 
FEMA requires that State and local mitigation plans evaluate land use and development trends so 

that mitigation options can be considered in future land-use decisions. Changes in urban and 

agricultural land cover may help to highlight areas within the State that should be considered in 

long-term comprehensive plans. 

 

To identify these areas, land cover change was assessed using the National Land Cover Dataset. 

This dataset is produced by the Multi-Resolution Land Characteristics Consortium (MRLC), a 

collection of Federal agencies that pool resources to map land cover across the Nation. Using 

satellite imagery, the MRLC produced datasets for 1992 and 2001 that include 16 land cover 

classes for various types of urban, agricultural, forested, and other natural areas. It is important to 

note that the MRLC revised the classification system for 2001. In order to assess change 

consistently, the 1992 land cover classes were cross referenced to 2001 according to the MRLC 

1992-2001 Retrofit Change Product. 

 

The majority of change in Northern Virginia has occurred in forested lands, shown in Table 3.5. 

From 1992 through 2001, forest land cover has decreased across the region. Each of the four 

counties experienced decreases, with Fairfax County showing the largest decrease of 23%. Urban 

land has also decreased in the region, especially in Fairfax County.  Loudoun County, however, 

has witnessed the most urban growth, increasing by 9,838 acres. Agricultural land cover has 

increased in Fairfax and Prince William Counties, 54% and 17% respectively; while Loudoun 

County has shown a small decrease of 5%.  Figures 3.7 and 3.8 show the distribution of land 

cover for Northern Virginia. 
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Table 3.5. National Land Cover Changes 1992 to 2001. 

Jurisdiction 

Urban  

Change  

(Acres) 

Forest  

Change 

 (Acres) 

Agricultural 

Change  

(Acres) 

Wetland  

Change  

(Acres) 

Arlington County -628.49 -1,693.09 385.19 146.34 

Fairfax County -16,529.25 -27,808.21 13,700.61 -1,425.55 

Town of Herndon  -84.73 -228.18 -72.06 -28.91 

Town of Vienna  -688.53 -274.21 111.2 9.56 

Town of Clifton  -43.59 -12.23 24.24 1.33 

Loudoun County 9,838.96 -17,791.12 -8,349.58 72.95 

Town of Leesburg  1,596.13 -1,517.62 -1,259.64 -15.12 

Town of Purcellville  215.95 -160.57 -489.49 0 

Town of Middleburg  -27.8 -37.14 -52.93 0 

Town of Round Hill 22.68 -38.25 -56.49 -3.11 

Prince William  -1,350.38 -16,364.01 8,406.07 840.43 

Town of Dumfries -65.61 14.9 12.45 -41.37 

Town of Haymarket  -44.92 4.67 -45.59 3.78 

Town of Occoquan  -17.57 -4.23 -4.89 1.56 

Town of Quantico  -2.67 -2.22 6.23 -3.78 

Alexandria  -211.27 -695.65 -62.49 -39.14 

Fairfax City  -555.1 -640.05 245.75 23.57 

Falls Church -288.89 -48.93 20.02 -0.44 

Manassas  -231.29 -294.45 -328.03 10.01 

Manassas Park -121.65 -86.73 31.36 -1.33 

Total -9,218.03 -67,677.32 12,221.91 -449.24 
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Figure 3.7. 1992 Land Cover categories.
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Figure 3.8. 2001 Land Cover categories.
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2. Development Trends 
A general analysis of land uses, development trends, and zoning within the planning area is an 

important factor in formulating mitigation options that influence future land use and 

development decisions.  In many cases, local development policies greatly influence the degree 

of future vulnerability in communities across the region.  The vulnerability of future buildings, 

infrastructure, and critical facilities is a great concern to community leaders across the Northern 

Virginia region and, as discussed in the Capability Assessment section, many of the day-to-day 

activities in local governments in the region are designed to deal with these challenges.  

 

One of the most critical indicators to review in considering local development trends is 

population growth.  The average rate of population change in the Northern Virginia region from 

2000 to 2009 was 24.6 percent, which is significantly higher than the average growth rate for the 

State of Virginia during this same time period (11.4 percent).  Table 3.6 shows the breakdown of 

population growth rates, by jurisdiction.  As can be seen in the table, Fairfax County has the 

highest population in the region (1,036,473 people) while Loudoun County experienced the 

highest growth rate based upon percent change (75.78%). The region as a whole has experienced 

a 19% growth in the past nine years and accounts for over a quarter of the Commonwealth‘s total 

population.   

 

Total population and population density have been used in the risk assessment ranking 

methodology. Refer to the Risk Assessment and Methodology section for more details on these 

ranking parameters. 
 

Table 3.6. Northern Virginia Population Change (2000 – 2009). 

Jurisdiction* 
2000 Census 

(April 1, 2000)** 

Provisional 

2009 

Percent 

Change 

Arlington County 189,453 212,038 11.92% 

Fairfax County 969,749 1,036,473 6.88% 

Town of Herndon 21,655 22,579 4.27% 

Town of Vienna 14,453 15,215 5.27% 

Town of Clifton 185 216 16.76% 

Loudoun County 169,599 298,113 75.78% 

Town of Leesburg 28,311 40,927 44.56% 

Town of Purcellville 3,584 5,309 48.13% 

Town of Middleburg 632 976 54.43% 

Town of Round Hill 500 759 51.80% 

Prince William County 280,813 386,934 37.79% 

Town of Dumfries 4,937 4,954 0.34% 

Town of Haymarket 879 1,252 42.43% 

Town of Occoquan 759 834 9.88% 

Town of Quantico 561 607 8.20% 
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Table 3.6. Northern Virginia Population Change (2000 – 2009). 

Jurisdiction* 
2000 Census 

(April 1, 2000)** 

Provisional 

2009 

Percent 

Change 

City of Alexandria 128,283 141,738 10.49% 

City of Fairfax 21,498 24,702 14.90% 

City of Falls Church 10,377 11,711 12.86% 

City of Manassas 35,135 36,213 3.07% 

City of Manasss Park 10,290 14,026 36.31% 

Northern Virginia Total 1,815,197 2,161,948 19.10% 

VIRGINIA TOTAL 7,079,030 7,882,590 11.35% 
*Town estimates are accounted for in County Totals. Town estimates are from the US Census Bureau 

June 2010 

**Included all official corrections to the 2000 Census counts. 

 Source: Weldon Cooper Center for Public Service www.coopercenter.org/demographics  

 

3. Zoning 
Zoning is also a critical indicator to review in considering local development trends. Zoning 

Geographic Information Systems (GIS) data was provided by the majority of the jurisdictions 

participating in the plan update. The following section summarizes the results of this data. In 

some cases, zoning generalizations were made in order to compare the jurisdictions to each 

other. In all of the jurisdictions, residential zoning is by far the largest classification, often 

followed by commercial.  

 

Fairfax County has five zoning categories; residential zoning occupies approximately 82% of the 

total area of the county followed by planned units (12%). Commercial and Industrial make up 

6% of the county land area.  

 

Arlington County has 28 zoning classifications. Close to 44% of the land area zones are 

considered One-Family Dwelling Districts, and 30% is in the Special District. In order to 

compare to the other jurisdictions, the classifications were grouped into commercial, industrial, 

residential, and other.  This resulted in 61% residential, 31% other, 7% commercial, and less than 

1% is industrial based on land area.  

 

The City of Alexandria has 32 zoning classifications. The residential single family zone on an 

8,000 square foot lot represents the largest category with over 14% of the land area of the city. 

The coordinated development district represents almost 12% of the land area.  In order to 

compare to the other jurisdictions, the classifications were grouped into commercial, industrial, 

residential, and other. This resulted in 58% residential, 24% commercial, 15% other, and less 

than 3% industrial based on land area. 

 

The City of Falls Church has 13 zoning classifications; low density residential represents the 

largest category with 48% of the land area of the city and medium density residential represents 

18% of the land area.  In order to compare to the other jurisdictions, the classifications were 

http://www.coopercenter.org/demographics
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grouped into commercial, industrial, residential, and other. This resulted in 76% residential, 14% 

commercial, 8% industry, and less than 3% other (or transitional) based on land area. 

 

The City of Fairfax has 16 existing zoning classifications; residential single detached represents 

the largest category with 45% of the land area of the city, and open space recreation and historic 

presents 11% of the land area.  In order to compare to the other jurisdictions, the classifications 

were grouped into commercial, industrial, residential, institutional, and other. This resulted in 

55% residential, 14% commercial, 19% other, 9% institutional, and approximately 3% other 

based on land area. 

 

The City of Fairfax also provided Future Zoning categories. Based on this information, the city 

has 14 future zoning classifications; residential low is the largest category with 34% of the land 

area of the city; business commercial represents 12% of the land area. In order to compare to the 

other jurisdictions (and existing zoning of the city), the classifications were grouped into 

commercial, industrial, residential, institutional, and other. This resulted in 55% residential, 12% 

commercial, 8% institutional and approximately 3 percent other based on land area. It appears 

that the future zoning for the city will result in a slight decrease in the commercial and 

institutional categories. 

 

4. Transportation 
Northern Virginia and the Washington, DC, metropolitan area is served by an extensive 

transportation network.  There are 12 interstates and 42 highways in the Northern Virginia 

region. Transportation within the Northern Virginia region is primarily dependent upon a 

network of major highways (VA Rt. 7, I-66, US50, US29/211, I-95/395, and US1) that radiate 

out from the urban core (Washington, DC, Arlington, and Alexandria); one major 

circumferential highway (I-495/95, the Capital Beltway); and other primary cross-county roads 

such as the Fairfax County Parkway and the Prince William Parkway.  Figure 3.1 above provides 

the major overview of the highways and interstates in the planning region.  

 

The Washington Area‘s Metro primarily serves the inner localities with 11 stations in Arlington 

County, four stations in the City of Alexandria, and five stations in Fairfax County.  The Virginia 

Railway Express (VRE) commuter rail system serves communities to the west, cutting through 

central Fairfax County to the cities of Manassas and Manassas Park, and to the south in eastern 

Prince William County continuing to the City of Fredericksburg.  Several bus systems 

(Metrobus, Alexandria‘s DASH, Arlington‘s ART, Falls Church‘s George, Fairfax County‘s 

Connector, Fairfax City‘s CUE, and Prince William‘s PRTC/Omniride) provide service 

throughout the region. 

 

Commercial air service includes the Ronald Reagan Washington National Airport and 

Washington Dulles International Airport. Figure 3.2 shows the location of the airports in the 

planning region. 

 

Nevertheless, these transportation systems are being strained by the growing population, 

housing, and employment patterns.  From 1982 to 1997, population increased by 28.3%, but 

vehicle miles traveled grew by 81.5%, according to the Texas Transportation Institute.  Between 

1990 and 2000, the length of the average one-way, home-to-work commute increased from 28.2 
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minutes to 31.7 minutes, and this number has risen further since 2000. Workers are leaving home 

earlier and coming home later to make up the time that it takes to get where they need to go. 

 

The Texas Transportation Institute 2005 Urban Mobility Report shows the Metropolitan 

Washington region ranks as follows: 

 Number 3 in average hours lost sitting in traffic (69 – 3 hours more than previous year). 

 Number 3 in congestion cost per commuter ($1,669 – $80 more than previous year). 

 Number 4 in excess fuel consumed per commuter due to congestion (42 gallons/year – 2 

gallons more than previous year). 

 Number 5 in total excess gallons of fuel consumed due to congestion (88 million gallons 

– 4 million more than previous year)  

 Number 7 total regional congestion cost ($2.465 billion/year – $209 million more than 

previous year). 

 Number 7 in total delay due to congestion (145 million hours/year – 9 million more than 

previous year).  Total Delay due to congestion rank changed from #8 to #7 - worsened. 

 

Transportation systems are key in providing effective emergency response, but can also 

influence the impact of natural disasters.  This can be a particularly crucial issue in Northern 

Virginia due to the high levels of traffic congestion.  In addition to more immediate needs, 

businesses and employees suffer economic consequences when roads are closed due to natural 

disasters. 

 

Day to day traffic reports frequently report accidents or simply high volume levels that may 

bring a particular highway to a standstill.  The attack on the Pentagon on September 11, 2001, 

Hurricane Isabel in 2004, and normal winter storms bring the regional highway system to a stop 

and taxes the transit system to the limits.   

 

Northern Virginia, the Commonwealth of Virginia, and the metropolitan area as a whole are 

actively addressing transportation through significant updates in regional plans; expansion of 

transit to areas such as Tysons Corner, Reston, and Dulles Airport; and introduction of 

operational measures such as HOT lanes (charging tolls on high occupancy vehicle lanes) to 

address congestion.  However, under present development scenarios, Northern Virginia is 

expected to experience funding shortages for its transportation needs in the tens of billions of 

dollars in the next 25 years. 

 

E. Northern Virginia Populations at Risk  
In the context of hazard mitigation and emergency management, when assessing populations at 

risk, a group‘s ―vulnerability‖ is broadly defined as the potential for increased harm or loss by 

the emergency or disaster.  This applies to people, property, and land area.  Risk to people is 

termed ‗social vulnerability‘ by one of the most highly respected models for risk assessment, the 

Social Vulnerability Index created by Cutter et al (2003). It describes pre-event population 

vulnerability based on the characteristics and geographic location of people grouped using U.S. 

Census demographic categories and measurement units (tracts and blocks).  Using a method such 

as the Social Vulnerability Index used during the Northern Virginia Hazard Mitigation planning 

process allows emergency managers a ―first look‖ at populations at the highest risk due to 

characteristics that amplify their risk. Following further examination of population trends and 
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specific community needs, local emergency management departments can then direct appropriate 

preparedness, response, recovery, and mitigation planning and program delivery to specific 

communities to help them better prepare for and recover from disaster.   

 

Over the past decade, members of academia have researched and validated how to quantify and 

measure risk, or ―social vulnerability,‖ which can prove difficult as most of the variables that 

factor into risk assessment applied to segments of society are qualitative rather than quantitative.   

Such an analysis can help a community increase communication approaches to different 

members of the community through the most appropriate communication networks.   

 

The analysis used in the 2010 Northern Virginia Hazard Mitigation Plan update closely follows a 

national model and method presented in the peer-reviewed and published article Cutter et al 

(2003)
3
, a groundbreaking study that defined and quantified the measures of social vulnerability.  

The Social Vulnerability Index has been slightly altered for the Northern Virginia analysis to 

accommodate available data.  The analysis was conducted using data from the 2000 Census as 

the best available data for this study.  It should be noted, it was necessary to rely upon the 2000 

Census because the plan is regional, and updated, consistent population data across all metrics 

was not uniformly available for each of the 20 participating jurisdictions within the Northern 

Virginia planning region.  Changes in population numbers since that time should be considered 

when analyzing the results. 

 

Dewberry performed this analysis to confirm that the rich diversity of Northern Virginia 

presented differing challenges. This analysis is meant to provide the first regional assessment of 

population demographics viewed in terms of specific Census-defined groups and their relative 

risk to natural and human-caused hazards due to various comparative societal factors. The results 

must be viewed through a sharper interpretive lens by the Northern Virginia Emergency 

Managers who have intimate knowledge of their jurisdiction.  This information is provided to 

begin the conversation about populations at risk; it is recommended that resources be obtained to 

continue a more detailed assessment once the 2010 Census data, American Community Survey, 

and updated U.S. Department of Agriculture (USDA) Land-Use Cover Data set becomes 

available in 2011. An understanding of local conditions must be applied when interpreting the 

results of the analysis. 

 

The Northern Virginia analysis was performed at the Census tract level to provide insight into 

regional population trends.  A total of 330 tracts were included in the analysis.  It should be 

noted, the 2010 U.S. Census and American Community Survey categories will not change from 

those used in the 2000 Census available for this analysis.  Census questionnaire answers are 

―self-determined‖ by each respondent, so they can be biased due to a variety of factors.  

 

There were eight major factors that influenced social vulnerability when analyzing the 30 Social 

Vulnerability variables for Northern Virginia, as determined by the Cutter et al article.  It is 

important to understand that to the extent that areas in Northern Virginia have social 

vulnerability, these were the factors that influenced that vulnerability through the analysis.   It is 

also important to note that most factors are largely influenced by multiple variables and that the 

name assigned to each factor is not necessarily reflective of one single variable, but rather the 

most dominant variables listed. 
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The eight factors were: 

1. Socio-economic status;  

2. Wealth; 

3. Elderly populations; 

4. Female heads of Large Households in densely populated areas; 

5. Rural areas; 

6. Female labor force; 

7. Asian Population (as defined by the U.S. Census Bureau); and 

8. Households living in Manufactured Housing. 

 

The Region at a Glance 

The main contributors to the region‘s vulnerability score provided a lens through which to begin 

to understand statistically-based indicators of factors which contribute to public risk. However, 

analysis of 2010 Census data overlaid with local knowledge of communities and societal groups 

is necessary to more precisely identify those most vulnerable to emergencies, hazard events, or 

disasters.  However, the analysis did provide some interesting and relevant trends that guided the 

Northern Virginia MAC and participating jurisdictions in creating new mitigation strategies, 

such as: 

 Assess growth and land use during the 2000 – 2010 decade to determine whether rapid 

suburban expansion in the Sterling to Purcellville  and Manassas corridors has challenged 

emergency preparedness, response, and mitigation communication in specific 

demographic terms for new residents – immigrant, elderly (Leisure World complex east 

of Leesburg), and others. 

 Expand code requirements to require redundant mechanical systems, especially in 

communities targeted at retirees. 

 Design and build new schools to serve as community shelters. 

 Assess if an under-assessed Hispanic service and farm labor force is at risk due to limited 

communication pathways. 

 Determine whether school systems that rapidly expanded during the past 20 years have 

adequate natural hazard monitoring systems (tornado, winter storm, severe storm); are 

plans in place and exercised to ensure appropriate school closures or sheltering-in-place.  

 Consider new multi-household housing units, especially for elderly, to have on-site 

generators for power redundancy. 

 Work with Cooperative Extensive Service/USDA agencies and Loudoun and Prince 

William Soil and Water Conservation Districts to determine if agricultural land owners 

have special hazard mitigation challenges regarding power outages and livestock feeding, 

access, etc. 

 Determine most effective emergency management and hazard mitigation notification 

communication networks to reach military and immigrant communities who are not 

familiar with the area.  

 Verify that targeted elderly populations can be reached through redundant 

communication networks. 

 Work with advocates for elderly populations to consider education and outreach for 

seniors to facilitate personal disaster preparedness plans. 

 Develop and distribute homeowner hazard mitigation tool kits to property owners that 

focus on easy mitigation actions homeowners can take.  
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 Provide multi-language hazard mitigation tool kits through community churches and 

other organizations. 

 Work with landlords to distribute multi-cultural hazard mitigation information to renters, 

as appropriate, regarding renter‘s insurance, what to do in an emergency, etc. 

 

Analysis Challenges 

One of the great challenges in emergency management and all government support services to 

residents in the Northern Virginia region that is not fully captured by this vulnerability analysis, 

is the richness of the immigrant population.  For example, children in Arlington County schools 

speak more than 120 languages and come from homes where English is the secondary language. 

While the Asian population, which includes many of Middle Eastern and Indian origin (as 

defined by the U.S. Census), is significant, the communication and cultural understanding 

challenges are the same for someone of any non-American origin.   

 

Another significant challenge in this analysis is the use of 2000 Census data. It is obvious that 

the region has experienced great socio-economic, population, and land-use changes during the 

period from 2000-2010 which are not reflected in this analysis. This analysis used the 2000 

Census tract data because more recent data was not uniformly available for each jurisdiction in 

the region.  Further demographic and cultural analysis should be considered once 2010 data sets 

are available to provide a more current snapshot of the region. However, the trends shown in this 

analysis are worth consideration in planning emergency management communication, 

emergency sheltering, and other support programs.  

 

It is vitally important to realize that the Census is determined by how those who responded 

characterized themselves. It is highly probable that someone from India or of Indian descent did 

categorize themselves as Native American Indian.  Also, it is impossible to fully characterize the 

richness of the Northern Virginia area in the relatively narrow terms of the U.S. Census, so 

someone that is characterized as Caucasian may be a recent immigrant with multiple challenges 

in terms of being prepared for disasters or knowing how to mitigate against natural or human-

caused hazards.  However, since ―Asians‖ did show as an indicator of populations at risk for this 

particular region, the term can be used as a placeholder for multiple immigrant communities as 

the challenges are not exclusive to just residents of Asian origin or descent.    

 

As Census 2010 and other data sets emerge, it will become increasingly apparent that Northern 

Virginia is experiencing change based on factors which attract thousands of new residents to the 

area annually. Many of the desirable factors that attract businesses and people to the area present 

the greatest challenges to Northern Virginia Emergency Managers and cause significant hazard 

mitigation challenges including: growth, dense populations, over-taxed transportation routes, 

communication, and knowledge of how to mitigate vulnerable buildings and prepare for 

disasters.  
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Chapter 4: Regional Hazard Identification and Risk 

Assessment (HIRA) 

 
Requirement §201.6(c)(2):  The plan shall include a risk assessment that provides the factual basis for 

activities proposed in the strategy to reduce losses from identified hazards.  Local risk assessments must 

provide sufficient information to enable the jurisdiction to identify and prioritize appropriate mitigation 

actions to reduce losses from identified hazards. 
 

I. Introduction 
 

The 2006 planning area for this study included the unincorporated areas of Arlington, Fairfax, 

Loudoun, and Prince William counties; the Cities of Alexandria, Fairfax, Falls Church, 

Manassas, and Manassas Park; and the Towns of Herndon, Vienna, Leesburg, Purcellville, and 

Dumfries.  The 2010 update to the plan was expanded to include several additional jurisdictions. 

This update includes: 

 

Counties  Towns 
Arlington County  Town of Clifton 

Fairfax County  Town of Dumfries 

Loudoun County  Town of Haymarket 

Prince William County  Town of Herndon 

  Town of Leesburg 

Cities  Town of Middleburg 

City of Alexandria  Town of Purcellville 

City of Fairfax  Town of Occoquan 

City of Falls Church  Town of Quantico 

City of Manassas  Town of Round Hill 

City of Manassas Park  Town of Vienna 

 

Although some anecdotal information may be included regarding the villages and towns located 

within these counties, these areas are not fully included in this study due to the lack of data 

available. For the purpose of simplicity, the study area will be referred to as the Northern 

Virginia planning area throughout the remainder of this chapter.  

 

The MAC is made up of public representatives, private citizens, businesses, and organizations 

and was brought together to provide input at key stages of the hazard identification and 

vulnerability assessment process.  Efforts to involve county, city, and town departments and 

community organizations that might have a role in the implementation of mitigation actions or 

policies included invitations to attend meetings and serve on the MAC, e-mails of minutes and 

updates, and opportunities for input and comment on all draft deliverables. Additional 

information on how this chapter was developed in coordination with the MAC is available in the 

Planning Process Chapter.  
 

The purpose of this section of the plan is to: 

1) Identify the natural hazards that could affect the Northern Virginia planning area; 
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2) Assess the extent to which the area is vulnerable to the effects of these hazards; and 

3) Prioritize the potential risks to the community. 

 

The first step, identifying hazards, will assess and rank all the potential natural hazards in terms 

of probability of occurrence and potential impacts. It will also identify those hazards with the 

highest likelihood of significantly impacting the community. This section will be completed 

based on a detailed review of the planning area hazard history. The 2010 update evaluated and 

reviewed the 2006 ranking and it was decided by the steering committee to expand the ranking 

and better align it with the Commonwealth of Virginia‘s methodologies. 

 

The hazards determined to be of the highest risk are analyzed further to determine the magnitude 

of potential events, and to characterize the location, type, and extent of potential impacts. This 

will include an assessment of what types of development are at risk, including critical facilities 

and community infrastructure. Finally, a prioritization of the risk to the planning area was 

compiled, to serve as an overall guide for the communities when planning development, 

implementing policy, and identifying potential mitigation measures.  

 

The 2010 update to this plan included the review, revision, and reformatting of the 2006 HIRA.  

The foundation of the 2006 hazard identification remained valid with the additional communities 

added to the analysis.  

 

II. Data Availability and Limitations 
 

This study includes data collected from a variety of resources including local, State, and national 

datasets. Whenever possible, data has been incorporated into a GIS to aid in analysis and to 

develop area-wide maps for depicting historical hazard events, hazard areas, and vulnerable 

infrastructure. Critical facility data has been collected from the FEMA loss estimating module, 

Hazards U.S. (HAZUS
MH

), and has been supplemented, to the extent possible, by local data. The 

local data provided is summarized below in the Building Inventory & Local Critical Facility 

Data section. 

 

In accordance with FEMA mitigation planning guidance, the results of this study are based on 

the best available data. In most cases, detailed data regarding the structural characteristics of 

facilities does not exist in a usable format. Recognizing this deficiency in detailed local data, the 

strategy developed as part of the full mitigation plan will address these needs by recommending 

specific measures to increase the level of detail of data to prepare usable and effective hazard 

assessments. By enhancing the building inventory, a greater level of vulnerability analysis, and 

consequently risk assessment, will be possible.  The Northern Virginia Regional Planning 

Commission (NVRC) and individual jurisdictions should actively pursue funding for this 

strategy. 

 

Local Critical Facility and Building Data 

Building inventories were provided by the jurisdictions participating in this plan. In most cases, 

the building inventory captures only the location and shape of structures. Characteristics such as 

structure and construction type, (i.e., residential wood frame home) are not recorded. This data 

was utilized to determine the risk to buildings based on the extent of known hazard areas that can 
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be spatially defined through GIS technology. Hazards without known recurrence probabilities or 

mapped hazard extents are not deemed unique enough to make definitive risk and vulnerability 

assessments for potentially at-risk buildings or facilities that differentiate them from other areas 

of the region. The hazard specific sections provide the analysis, if relevant, for the critical 

facilities and buildings at risk. Table 4.1 summarizes local building inventories per jurisdiction. 
 

Table 4.1.  Local Building Inventory 

per Jurisdiction 

Jurisdiction 
Number of 

Buildings 

Arlington County 42,866 

Fairfax County 231,412 

Town of Clifton 143 

Town of Herndon 4,175 

Town of Vienna 6,224 

Loudoun County 82,519 

Town of Leesburg 9,754 

Town of Purcellville 3,148 

Town of Middleburg 574 

Town of Round Hill 464 

Prince William County 141,579 

Town of Dumfries 1,739 

Town of Haymarket 554 

Town of Occoquan 274 

Town of Quantico 228 

City of Alexandria 41,158 

City of Fairfax 7,986 

City of Falls Church 4,602 

City of Manassas 8,024 

City of Manassas Park 4,152 
  

Local critical facility and infrastructure data were provided in some form by each jurisdiction. 

However, a comprehensive inventory consistent across jurisdictions does not exist because there 

is no universally accepted definition of what constitutes critical facilities and infrastructure, nor 

is one associated with FEMA and DMA 2000 planning requirements.  For purposes of this plan, 

critical facilities and infrastructure are identified as ―those facilities or systems whose incapacity 

or destruction would present an immediate threat to life, public health, and safety, or have a 

debilitating effect on the economic security of the region.‖  This includes the following facilities 

and systems based on their high relative importance for the delivery of vital services, the 

protection of special populations, and other important functions in the Northern Virginia region: 

  

 Emergency Operations Centers (EOCs); 

 Hospitals and medical care facilities;  

 Police stations; 
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 Fire stations; 

 Schools (particularly those designated as shelters); 

 Hazardous material facilities; 

 Potable water facilities; 

 Wastewater facilities; 

 Energy facilities (electric, oil, and natural gas); and 

 Communication facilities. 

 

In preparing the inventory of critical facilities for the Northern Virginia region, each 

participating jurisdiction was asked to submit best available GIS data layers for their primary 

critical facilities to be used in combination with HAZUS
MH

 inventory data.  This resulted in the 

identification of hundreds of critical facilities for the Northern Virginia region.  It is understood 

that this listing is incomplete due to data limitations associated with both the local GIS and 

HAZUS
MH 

inventories, but that further enhancements to the data will be made over time and 

incorporated during future plan updates.  When analysis for critical facilities was performed, 

both the local and HAZUS
MH

 summary results are presented in the hazard specific sections.  

Additional information about the data sources behind the HAZUS
MH 

stock inventory may be 

found by following this link: http://www.fema.gov/plan/prevent/hazus/hz_database.shtm. 
 

During the 2010 update, each of the localities was provided a data matrix to assist them in 

compiling local data. The Data Matrix found in Appendix D1 contains the populated data 

matrices for localities that provided data during the data collection phase of this update. Table 

4.2 summarizes the main critical facility types provided. Figures 4.1 through 4.4 show the 

provided critical facility locations within each of the jurisdictions. 

Prince William County and the Cities of Manassas and Manassas Park did not provide critical 

facility data in GIS format for the plan update. In each of the hazard sections, the analysis for 

critical facilities was performed with both local data and HAZUS
MH

 data to ensure each locality 

is represented in the hazard risk assessments. 

Arlington County provided several different types of critical facilities that are represented in 

Table 4.2. The remaining jurisdictions in the planning region provided the basic critical facility 

categories of EOCs, Schools, Police Stations, Fire Stations, Hospitals, and Nursing Homes. For 

consistent analysis across the region, these six critical facility categories were used for the hazard 

specific analysis.  

 

Fairfax County provided an update to their critical facility inventory at the end of the planning 

process; these changes have not been reflected in the HIRA analysis or maps, only in the table 

below. 

 
The names and information for the HAZUS

MH
 and local critical facilities in the hazard risk zones 

are available in Appendix D2 Critical Facility-Risk. 

 

 

 

 

http://www.fema.gov/plan/prevent/hazus/hz_database.shtm
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Table 4.2: Jurisdiction-provided critical facilities. 

Jurisdiction 
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Arlington County 5 34 1 10 2 2 15 69 

Fairfax County 2 257 26 36 2 19 157 499 

Town of Herndon - 7 1 1 -   - 9 

Town of Vienna - 8 1 1 - 1 - 11 

Town of Clifton - - - 1 -   - 1 

Loudoun County - 62 - - - 1 - 63 

Town of Leesburg - 17 - - - 1 - 18 

Town of Purcellville - 4 - - - - - 4 

Town of Middleburg - 1 - - - - - 1 

Town of Round Hill - - - - - - - 0 

Prince William County - - - - - - - 0 

Town of Dumfries - - - - - - - 0 

Town of Haymarket - - - - - - - 0 

Town of Occoquan - - - - - - - 0 

Town of Quantico - - - - - - - 0 

City of Alexandria ** 28 1 9 

 

1 7 46 

City of Fairfax* - 3 5 - - 1 - 9 

City of Falls Church** - - 1 - - - - 1 

City of Manassas - - - - - - - 0 

City of Manassas Park - - - - - - - 0 

Total 7 421 36 58 4 26 179 731 
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Figure 4.1. Fairfax County local critical facility data.  
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Figure 4.2. Loudoun County local critical facility data.  
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Figure 4.3. City of Alexandria local critical facility data.  
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Figure 4.4. Arlington County local critical facility data.  
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HAZUS
MH

 MR4 

HAZUS
MH

 essential facilities data was used to supplement the hazard specific analysis. This data 

provides a uniform look at essential facilities in the region. There are 762 facilities, including 

medical care facilities, police stations, EOCs, fire stations, and schools provided by HAZUS. 

Facilities within towns have been manually edited from the county totals based on the point 

location of the data. 

 

HAZUS
MH

 essential facilities are facilities vital to emergency response and recovery following a 

disaster, including medical care facilities, emergency response facilities, and schools. School 

buildings are included in this category because of the key role they often play in housing people 

displaced from damaged homes.  

 

Fairfax County has the largest number of essential facilities, 355, with over 85% of those 

facilities labeled as grade schools. Table 4.3 below shows the number of facilities in each of the 

HAZUS
MH

 essential facility classes. Figures 4.5 through 4.8 show the distribution of HAZUS
MH

 

essential facilities within the regions. With many national datasets, accuracy and completeness 

leave much to be desired. Mitigation actions address the need for better regional spatial data for 

analysis.  

 

The names and information for the HAZUS
MH

 and local critical facilities in the hazard risk zones 

are available in Appendix D2. 

 

Table 4.3: HAZUS-MH MR4 Essential Facilities for Northern Virginia planning area. 

Jurisdiction EOC 
Fire 

Station 
Hospitals 

Police 

Stations 

Schools 

(grade) 
Total 

Arlington County - 3 3 1 43 50 

Fairfax County - 35 8 9 303 355 

Town of Herndon - 1 - 1 8 10 

Town of Vienna - 1 - 1 11 13 

Town of Clifton - 1 - - - 1 

Loudoun County 1 8 3 - 61 73 

Town of Leesburg - 2 - 5 17 24 

Town of Purcellville - - - 1 3 4 

Town of Middleburg - - - 1 2 3 

Town of Round Hill - 1 0 - 

 
1 

Prince William County - 9 1 5 114 129 

Town of Dumfries - - - 1 2 3 

Town of Haymarket - - - 1 - 1 

Town of Occoquan - - - 1 - 1 

Town of Quantico - - - 1 - 1 

City of Alexandria* - 1 1 2 31 35 

City of Fairfax - 4 - 4 14 22 
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Table 4.3: HAZUS-MH MR4 Essential Facilities for Northern Virginia planning area. 

Jurisdiction EOC 
Fire 

Station 
Hospitals 

Police 

Stations 

Schools 

(grade) 
Total 

City of Falls Church - - - 1 5 6 

City of Manassas - 1 1 5 19 26 

City of Manassas Park - 1 - - 3 4 

Total 1 68 17 40 636 762 

*The HAZUS MH stock inventory for the City of Alexandria differs from reality. There are 

actually nine fire stations and one police station in the City of Alexandria. 
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Figure 4.5. Arlington County HAZUS
MH

 critical facility data.  
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Figure 4.6. Fairfax County HAZUS
MH

 critical facility data.  
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Figure 4.7. Loudoun County HAZUS
MH

 critical facility data.  
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Figure 4.8. Prince William County HAZUS

MH
 critical facility data.  
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Data 

The HAZUS
MH

 building stock for Northern Virginia contains 564,247 structures with an 

estimated exposure value of approximately $159 million (2002 dollars).  HAZUS
MH

 estimates 

92% of the region‘s general occupancy is categorized as residential, which represents 77% of the 

building value for the region.  Fairfax County represents 56% of the region‘s total building value 

summarized in Table 4.4.   

 

Table 4.4 Total Building Value per Jurisdiction 

Jurisdiction Residential 
Non-

Residential 
Total 

% 

Total 

Arlington County $12,867,851 $4,075,592 $16,943,443 10.7% 

Fairfax County $69,782,043 $18,936,097 $88,718,140 55.8% 

Loudoun County $12,240,971 $4,016,883 $16,257,854 10.2% 

Prince William County $16,183,895 $3,853,944 $20,037,839 12.6% 

City of Alexandria $8,360,736 $3,759,489 $12,120,225 7.6% 

City of Falls Church $772,821 $396,977 $1,169,798 0.7% 

City of Manassas $2,090,589 $899,122 $2,989,711 1.9% 

City of Manassas Park $589,358 $170,266 $759,624 0.5% 

Total $122,888,264 $36,108,370 $158,996,634 - 

 

Table 4.5 shows the estimated total exposure values by jurisdiction. Residential housing 

represents 77% of the building value in the region, followed by commercial properties 

representing 17%. The remaining occupancy types account for the remaining 6% of the region. 
 

Table 4.5 Building stock exposure for general occupancy type by jurisdiction. 
 

Jurisdiction Residential Commercial Industrial Agriculture Religion Government Education Total 

Arlington County $12,867,851 $2,997,089 $228,293 $16,366 $412,483 $243,309 $178,052 $16,943,443 

Fairfax County $69,782,043 $14,551,381 $1,714,269 $179,020 $1,309,470 $289,035 $792,922 $88,618,140 

Loudoun County $12,240,971 $2,837,905 $575,890 $99,322 $256,349 $88,186 $159,231 $16,257,854 

Prince William County $16,183,895 $2,749,642 $485,743 $105,462 $252,167 $75,096 $175,834 $20,027,839 

City of Alexandria $8,360,736 $2,447,302 $199,685 $12,880 $379,692 $83,617 $636,313 $12,120,225 

City of Falls Church $772,821 $309,040 $25,472 $4,580 $38,994 $7,529 $11,362 $1,169,798 

City of Manassas $2,090,589 $629,525 $161,690 $7,612 $42,905 $25,566 $31,824 $2,989,711 

City of Manassas Park $589,358 $103,628 $42,782 $4,805 $4,209 $3,500 $11,342 $759,624 

Total $122,888,264 $26,625,512 $3,433,824 $430,047 $2,696,269 $815,838 $1,996,880 $158,886,634 
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Building stock exposure is also classified by building type. General Building Types have been 

developed as a means to classify different building construction types. This provides an ability to 

differentiate between buildings with substantially different damage and loss characteristics. 

Model building types represent the average characteristics of buildings in a class. The damage 

and loss prediction models are developed for model building types and the estimated 

performance is based upon the "average characteristics" of the total population of buildings 

within each class. Five general classifications have been established, including wood, masonry, 

concrete, steel, and manufactured homes (MH). A brief description of the building types is 

available in Table 4.6. The HAZUS
MH

 inventory serves as the default when a user does not have 

better data available.  

 

Table 4.6: HAZUS-MH General Building Type Classes. 

General 

Building Type 
Description 

Wood Wood frame construction 

Masonry Reinforced or unreinforced masonry construction 

Steel Steel frame construction 

Concrete Cast-in-place or pre-cast reinforced concrete construction 

MH Factory-built residential construction 

 

Wood construction represents the majority (60%) of building types in the region, followed by 

masonry, which represents 27% of building stock exposure. The remaining percentage is 

distributed among other building types.  Table 4.7 below provides building stock exposure for 

the five main building types. The differences in the building stock tables are a result of 

aggregation by HAZUS
MH

 and rounding. HAZUS
MH

 only provides building stock for the 

counties and cities in Northern Virginia. Towns participating in this plan are represented in their 

respective county totals.  

Table 4.7: Building stock exposure for general building type by jurisdiction. 

Jurisdiction Wood Masonry Concrete Steel MH Total 

City of Alexandria $6,412,296 $3,477,780 $605,578 $1,620,688 $3,877 $12,120,219 

Arlington County $9,632,111 $4,755,713 $733,158 $1,819,227 $3,238 $16,943,447 

Fairfax County $54,518,093 $23,632,992 $2,350,441 $8,137,070 $79,531 $88,718,127 

City of Falls Church $638,496 $321,708 $42,290 $167,207 $98 $1,169,799 

Loudoun County $9,792,019 $4,268,333 $443,420 $1,745,598 $8,475 $16,257,845 

City of Manassas $1,647,936 $791,647 $123,189 $419,862 $7,082 $2,989,716 

City of Manassas Park $469,785 $193,413 $15,994 $80,215 $217 $759,624 

Prince William County $12,484,085 $5,242,591 $505,278 $1,742,746 $63,120 $20,037,820 

Total $95,594,821 $42,684,177 $4,819,348 $15,732,613 $165,638 $158,996,597 
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III. Hazard Identification 
 

Requirement §201.6(c)(2)(i):  [The risk assessment shall include a] description of the type … of 

all natural hazards that can affect the jurisdiction.] 

 

While there are many different natural hazards that could potentially affect the Northern Virginia 

planning area, some hazards are more likely to cause significant impacts and damages than 

others. This analysis will attempt to quantify these potential impacts and identify the hazards that 

pose the greatest possible risk.  

 

The potential hazards that could affect the Northern Virginia planning area include: flooding, 

high winds, tornadoes, land subsidence, winter storms, severe thunderstorms, earthquakes, 

wildfires, landslides, droughts, extreme temperatures, and erosion. Some of these hazards are 

interrelated (i.e., hurricanes can cause flooding and tornadoes), and some consist of hazardous 

elements that are not listed separately (i.e., severe thunderstorms can cause lightning; hurricanes 

can cause coastal erosion).  It should also be noted that some hazards, such as severe winter 

storms, may impact a large area yet cause little damage; while other hazards, such as a tornado, 

may impact a small area yet cause extensive damage. Several of these hazards have been 

included together (i.e., winter storm/extreme cold, high winds/thunderstorms/hurricane winds).   

The hazard description in each hazard section provides a general description for each of the 

hazards listed above, along with their hazardous elements. 

 

Depending on the severity, location, and timing of the specific events, each of these hazards 

could have devastating effects on homes, businesses, agricultural lands, infrastructure, and 

ultimately citizens. In order to gain a full understanding of the history of these hazards in the 

planning area, detailed data related to the hazard history was compiled and available in each of 

the hazard sections. Appendix D3 contains the National Climactic Data Center (NCDC) storm 

events database used in the 2010 analysis.  

 

For the 2006 plan, information was collected from meetings with local community officials, 

existing reports and studies, State and national data sets, and local newspaper clippings, among 

others sources. The 2010 plan updated the 2006 information based on the National Weather 

Service‘s (NWS) NCDC storm events, and local, State and national datasets.   

 

The historical data collected includes accounts of all the hazard types listed above. However, 

some have occurred much more frequently than others with a wide range of impacts. By 

analyzing the historical frequency of each hazard, along with the associated impacts, the hazards 

that pose the most significant risks to the Northern Virginia planning area can be identified. This 

analysis will allow the jurisdictions included in this study to focus their hazard mitigation plans 

on those hazards that are most likely to cause significant impacts to their community.  

 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region with the assumption that the data sources cited are reliable and accurate.  Unless 

otherwise cited, all data on historical weather-related events is based on information made 

available through the Storm Event Database by the NWS NCDC
4
.  From a regional planning 

perspective, it is important to use a consistent source for hazard-related data such as the NCDC.  
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That being said, descriptions of historical hazard events and numerical damage data are based on 

the collection of information reported by local offices of the NWS and should only be considered 

approximate figures for general analysis and planning purposes.   

 

To complete the risk assessment, best available data was collected from a variety of sources, 

including local, State and Federal agencies, and multiple analyses were performed qualitatively 

and quantitatively (further described below).  Additional work will be done on an ongoing basis 

to enhance, expand, and further improve the accuracy of the baseline established here, and it is 

expected that this vulnerability assessment will continue to be refined through future plan 

updates as new data and loss estimation methods or tools become available to NVRC and its 

jurisdictions. 

 

The findings presented in the hazard risk assessments and in the overall results were developed 

using best available data, and the methodologies applied have resulted in an approximation of 

risk.  These estimates should be used to understand relative risk from hazards and the potential 

losses that may be incurred. However, uncertainties are inherent in any loss estimation 

methodology, arising in part from incomplete scientific knowledge concerning specific hazards 

and their effects on the built environment, as well as incomplete data sets and approximations 

and simplifications that are necessary in order to provide a meaningful analysis.  Further, most 

data sets used in this assessment contain relatively short periods of records which increases the 

uncertainty of any statistically-based analysis.    

 

Federally Declared Disasters 

Presidential disaster declarations are issued for county (including towns) or independent city 

jurisdictions when an event has been determined to be beyond the capabilities of State and local 

governments to respond.  There have been a total of 52 declared disasters in Virginia, and 14 of 

those disasters have been declared in at least one community in the Northern Virginia planning 

area since 1965.  The City of Alexandria has been declared in 11 of these events, and Arlington 

and Fairfax Counties have been declared in 9 of the disasters.  Prior to January 1, 1965, 

presidential disaster declarations did not have county or independent city designations. The 

region has also experienced a significant number of additional emergencies and disasters that 

were not severe enough to require Federal disaster relief through a presidential declaration. Table 

4.8 summarizes the disasters and the localities that were included in the declaration. 

 

Wind related events (severe storms, tornados, and flooding) dominate the Northern Virginia 

declared hazards, followed by winter storms events.  
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Table 4.8: Major disaster declarations for Northern Virginia planning area (1965- 

April 2010) 
 

Date of 
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4/27/2010 
Severe Winter Storms and 

Snowstorms 
         

2/16/2010 
Severe Winter Storm and 

Snowstorm 
         

7/13/2006 
Severe Storms, Tornadoes, and 

Flooding 
         

9/18/2003  Hurricane Isabel          

3/27/2003  Severe Winter Storm          

9/11/2001  Terrorism          

2/28/2000  Severe Winter Storm          

10/12/1999  Hurricane Floyd          

10/23/1996  Hurricane Fran          

2/2/1996  Blizzard of 1996          

11/10/1985  Severe Storms & Flooding          

10/10/1972  Severe Storms & Flooding          

10/7/1972 Severe Storms & Flooding          

6/29/1972  Tropical Storm Agnes          

Source: Federal Emergency Management Agency (FEMA) 
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NCDC Storm Events Database 

NCDC Storm Data is published by the National Oceanic and Atmospheric Administration 

(NOAA), part of the U.S. Department of Commerce. The storm events database contains 

information on storms and weather phenomena that have caused loss of life, injuries, significant 

property damage, and/or disruption to commerce. Efforts are made to collect the best available 

information, but because of time and resource constraints, information may be unverified by the 

NWS. The NWS does not guarantee the accuracy or validity of the information.  Although the 

historical records in the database often vary widely in their level of detail, the NWS does have a 

set of guidelines used in the preparation of event descriptions.
5
 

 

It should be noted that NCDC is well known for having limited records of geological hazards 

(i.e., earthquake, landslide, and karst). In the absence of better data it was decided to proceed 

with the records available in NCDC for these events, in all cases. NCDC records for these events 

are severe under-representations of what has happened in Northern Virginia‘s past. To date, no 

comprehensive digital databases exist for these hazards
6
.  

 

Event records from February 1, 1951, through August 31, 2009, have been used for the HIRA 

analysis.  There have been 3,161 events recorded in the NCDC storm events database for the 

Northern Virginia planning area spanning 1950 through 2009; 795 of those events have not been 

included in the analysis.  High wind and winter storm events make up over 72% of the records 

and almost 25% of the recorded property damages, followed by flood events (19% of the events 

and 11% of the property damages). Tornado events account for only 3% of the events but over 

64% of the recorded property damages. Table 4.9 shows the number of NCDC events for each 

county and city by hazard type.  Table 4.10 summarizes, by jurisdiction, the total injuries, deaths, 

and damages. NCDC data is only provided for the counties and cities in the Northern Virginia 

planning area. Town information is included in the county totals. Table 4.11 summarizes, by 

hazard, the years of record, number of events, and damages incurred.  

 

Figure 4.9 summarizes the number of reported events in the NCDC storm events database by 

year. As shown, reporting of events has significantly improved in the past 20 years. More than 

80% of the recorded events are from 1990 to 2009.  
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Table 4.9: Number of Events in the NCDC database. 

Jurisdiction Drought Flood 
High 

Wind 
Tornado 

Winter 

Storm 
Total 

Arlington County 20 50 94 2 113 279 

Fairfax County 20 101 209 19 126 475 

Loudoun County 31 75 244 24 144 518 

Prince William County 20 75 128 13 128 364 

City of Alexandria 20 47 60 1 111 239 

City of Fairfax   5 20     25 

City of Falls Church 20 38 46 1 111 216 

City of Manassas 20 46 54 2 124 246 

City of Manassas Park   2 1 1   4 

Total 151 439 856 63 857 2,366 

 

Table 4.10: Jurisdictional totals of NCDC database. 

Jurisdiction Injuries Fatalities Total Events 
Total Crop 

Damage 

Total 

Property 

Damage 

Arlington County 5 1 279 $2,860,525 $10,502,359 

Fairfax County 59 2 475 $2,620,475 $160,083,383 

Loudoun County 11 0 518 $7,317,346 $13,658,281 

Prince William County 18 2 364 $3,080,631 $26,141,962 

City of Alexandria 0 0 239 $2,860,525 $4,759,845 

City of Fairfax 0 1 25 $0 $94,131 

City of Falls Church 0 1 216 $2,860,525 $10,005,946 

City of Manassas 0 0 246 $3,014,556 $16,055,674 

City of Manassas Park 5 0 4 $0 $12,041 

Total   98 7 2,366 $24,614,583 $241,313,623 
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Table 4.11: Jurisdictional totals of NCDC database. 

Hazard 

Type 
Timeframe 

Years of 

Record 

Number 

of Events 

Total 

Property 

Damage 
Crop Damage 

Property + 

Crop Damages 

Drought 1993-2009 17 151 $0 $16,030,513 $16,030,513 

Flood 1993-2009 17 439 $25,708,755 $2,386,304 $28,095,058 

High Wind 1955-2009 21 856 $54,960,271 $6,002,154 $60,962,425 

Tornado 1951-2009 59 63 $154,079,301 $46,308 $154,125,609 

Wildfire 1995-2009 15 0 $0 $0 $0 

Winter Storm 1993-2009 17 857 $6,565,296 $149,305 $6,714,601 

Landslide 1993-2009 17 0 $0 $0 $0 

Total 

                  

2,366  $241,313,623 $24,614,583 $265,928,206 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

74 

 

 

 
Figure 4.9: Number of reported NCDC events (1950 – 2009). 

 

To use the NCDC data in the same fashion as it was used in the Commonwealth of Virginia 

Hazard Mitigation Plan Risk Assessment, the data had to be processed. The following excerpt 

on processing the NCDC data has been taken from Virginia‘s hazard mitigation plan. The data 

used in the Virginia plan was provided by VDEM for the Northern Virginia plan update. The 

storm events used for the Virginia plan span February 1, 1951, through May 31, 2008. Storm 

events from June 1, 2008, through August 21, 2009, were provided by the NWS and processed, 

according to the procedure outlined below, for the update.  

 

NCDC Normalizing Data  

Information for specific hazard events is sometimes reported by the NWS and found in the 

NCDC database only at a zonal level.  This is particularly true for events that impact a wide area, 

such as winter storm and drought events.  Each zone may contain one or many political 

jurisdictions. These zonal events may include information regarding deaths, injuries, and 

damages caused by the event, but may not break these down by individual jurisdiction.  To 

accurately count the number of events occurring in a single county or city, the zonal data records 

were expanded into a set of individual city/county records, based on NCDC zone definitions.  

For example, if there were three political jurisdictions in a given zone, a record in the database 

for a winter storm covering that zone would be replaced with three records for that storm, 

corresponding to each of the political jurisdictions.  During this process, the damages, fatalities, 

and injuries associated with a storm event in a certain zone were divided evenly among the 

political jurisdictions in that zone.   
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Injuries and fatalities, once normalized, were combined into a single number. While there is no 

good method to equate injuries with fatalities, FEMA‘s cost-benefit analysis documentation has 

suggested that the cost of a fatality is 176 times the cost of an injury. Therefore, fatalities have 

been multiplied by a factor of 176 and added to the injuries for each jurisdiction. Table 4.8 above 

shows the normalized total of injuries and deaths by hazard type.  

 

General time statistics were generated to determine how the different hazards were represented 

in the NCDC data. This consisted of developing percentile (tabular and graphical) and 

histograms of events versus date for each hazard type. For all events except high wind, the 

percentile graph was relatively linear. This suggests that reporting has remained roughly equal 

over the entire period of record, and all records should be counted. However, the high wind 

period of record showed very few events between 1955 and 1989, and a linear trend after that. 

Therefore, since a longer period of record is only necessary when the data has been reported 

consistently, high wind was only evaluated using the period of record from 1989 to 2009 for the 

annualized data analysis.  

 

Once the zonal records were replaced with individual jurisdictional records, the NCDC database 

was used to calculate a variety of summary statistics on a jurisdictional basis.  For example, the 

total number of each type of storm event, and the total damages associated with a storm event, 

were summarized on a statewide and jurisdictional basis. Statistics were generated for the dates 

of events in each HIRA category, percentile (tabular and graphical), and a histogram of events 

versus date. For all events except high wind, the percentile graph was relatively linear. This 

suggests that reporting has remained roughly equal over the entire period of record, and all 

records should be counted. However, the high wind period of record showed very few events 

between 1955 and 1989, and a linear trend after that. Therefore, since a longer period of record is 

only useful when the data has been reported consistently, high wind was only evaluated using the 

period from 1989 to 2008 for the annualized data analysis.  

 

NCDC Inflation Computation 

The damages entered into the NCDC Storm Events database portray how much damage was 

incurred in the year of the event. Due to inflation and the changing value of money, the values of 

damages incurred have been adjusted so that they reflect their worth in 2007. This process was 

done by obtaining information from the Bureau of Labor Statistics, which provides a yearly 

index of Consumer Prices. Each value was multiplied by the index of its year of occurrence and 

subsequently divided by the index value in 2007, the target year. The year 2007 was chosen 

because it was the most recent full year available in the index values list at the time of this 

writing, but the values could have been adjusted to any other year without changing the relative 

ranking of each hazard.  

 

NCDC Annualizing Data 

After the data was normalized, inflation accounted, and summary statistics calculated, the data 

was annualized in order to be able to compare the results on a common system (i.e., ranking the 

hazards).  In general, this was completed by taking the parameter of interest and dividing by the 

length of record for each hazard. The annualized value should only be utilized as an estimate of 

what can be expected in a given year.  Deaths/injuries, property and crop damage, and events 

were all annualized in this fashion, on a per-jurisdiction basis. The NCDC formatted data that 
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was used in the analysis is available through VDEM. High wind events before 1989 have not 

been included as they would skew the record due to the reasons described under the normalizing 

data section. 

 

NCDC Data Compilation  

The NCDC Storm Events database uses very detailed event categories. The reported storm 

events were summarized in simplified classifications to correspond to the major hazard types 

considered in this plan.  Table 4.12 shows how the NCDC categories were grouped into the 

HIRA hazard categories. The ranking methodologies, explained later in this section, summarize 

how the NCDC data was used in ranking the hazards.  

 

Table 4.12: NCDC categories to align with hazards addressed in the HIRA. 

HIRA Category NCDC Event Categories 
Number of NCDC Events 

for each Category in NOVA 

Drought 
DROUGHT 144 

DROUGHT/EXCESSIVE 

HEAT 7 

Flood 

COASTAL FLOOD 3 

COASTAL FLOODING 

 FLASH FLOOD 132 

FLASH FLOODING 1 

FLOOD 288 

FLOOD/FLASH FLOOD 6 

STORM SURGE 4 

STORM SURGE/TIDE 2 

TIDAL FLOODING 2 

URBAN/SMALL STRM 

FLDG 1 

High Wind 

GUSTY WIND 1 

GUSTY WIND/HVY 

RAIN 5 

GUSTY WINDS 12 

HIGH WIND 114 

HIGH WINDS 27 

STRONG WIND 82 

THUNDERSTORM 

WIND 133 

THUNDERSTORM 

WINDS 43 

TROPICAL STORM 21 

TSTM WIND 416 

WET MICROBURST 2 
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Table 4.12: NCDC categories to align with hazards addressed in the HIRA. 

HIRA Category NCDC Event Categories 
Number of NCDC Events 

for each Category in NOVA 

Tornado 
FUNNEL CLOUD 10 

TORNADO 53 

Winter Storm 

BLIZZARD 1 

HEAVY SNOW 115 

ICE 1 

ICE STORM 63 

SNOW 26 

SLEET/SNOW 1 

WINTER STORM 340 

WINTER WEATHER 195 

WINTER 

WEATHER/MIX 115 

N/A 

AGRICULTURAL 

FREEZE 3 

BLACK ICE 11 

DENSE FOG 133 

DUST DEVIL 1 

FREEZE 1 

FREEZING FOG 12 

FROST/FREEZE 67 

HAIL 300 

HEAT 11 

HEAVY RAIN 107 

RIP CURRENT 7 

UNSEASONABLY 

COLD 6 

UNSEASONABLY 

WARM 7 

UNUSUALLY WARM 1 

EXTREME COLD 16 

EXTREME 

COLD/WIND CHILL 17 

EXCESSIVE HEAT 25 

LIGHTNING 70 
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IV. Ranking and Analysis Methodologies 

 
HAZUS

MH
 Methodology 

HAZUS
MH

 is FEMA‘s nationwide standardized loss estimation software package, built upon an 

integrated GIS platform with a national inventory of baseline geographic data (including 

information on the Northern Virginia region‘s general building stock and dollar exposure).  

Originally designed for the analysis of earthquake risks, FEMA has expanded the program to 

allow for the analysis of multiple hazards including flood and wind events.  By providing 

estimates on potential losses, HAZUS
MH 

facilitates quantitative comparisons among hazards and 

may assist in the prioritization of hazard mitigation activities. 
 

HAZUS
MH

 uses a statistical approach and mathematical modeling of risk to predict a hazard‘s 

frequency of occurrence and estimated impacts based on recorded or historic damage 

information.  The HAZUS
MH

 risk assessment methodology includes distinct hazard and 

inventory parameters.  For example, wind speed and building type were modeled using the 

HAZUS
MH

 software to determine the impact (damages and losses) on structures.  Figure 4.10 

shows a conceptual model of HAZUS
MH

 methodology.  More information on HAZUS
MH

 loss 

estimation methodology is available through FEMA at www.fema.gov/hazus. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 4.10 Conceptual Model of HAZUS

MH Methodology 

The 2006 and 2010 update of the risk assessment utilized HAZUS
MH

 to produce regional profiles 

and estimated losses for hazards addressed in this section:  hurricane winds, earthquake and 
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flood (only in 2010).  For each of these hazards, HAZUS
MH

 was used to generate probabilistic 

―worst case scenario‖ events to show the maximum potential extent of damages. It is understood 

that those events of less severe magnitude which could occur would likely result in fewer losses 

than those calculated here. During the update additional scenarios were completed for flood and 

earthquake to further define the region‘s risk. 

Supplemental Annualized Loss Estimate Methodology 

The first step in conducting supplemental annualized loss calculations and risk assessment 

included the collection of relevant GIS data from local, State and national sources.  This began 

with the collection of local data from each participating jurisdiction through NVRC (considered 

most accurate), then continued up to best available data at the national inventory level 

(considered least accurate).  The data determined to be ―best available‖ was then used for 

purposes of this assessment.  Data matrices were compiled based on the data provided by each of 

the localities; these may be found in Appendix D1.  

 

In order to generate hazard loss estimates beyond hurricane winds and earthquake, the following 

steps were conducted independent of the HAZUS
MH

 analysis:  

 For the flood, drought, severe thunderstorm, tornado, wildfire and winter storm hazards, 

best available data on historical hazard occurrences (limited to NOAA NCDC and 

Virginia Department of Forestry [VDOF] records) was used to produce an annualized 

loss estimate of potential damages.  Using this data, annualized loss estimates were 

generated by totaling the amount of property damage over the period of time for which 

records were available, and calculating the average annual loss.  The 2010 update 

includes inflated property and crop damages whereas the 2006 plan did not take this into 

account. 

 For the hazards of extreme temperatures, erosion, sinkholes, landslides, and dam failure, 

meaningful historical data (meaning data which would have included past property 

damages and other essential indicators) was virtually non-existent, and therefore 

annualized potential losses for these hazards could not be calculated. 
 

Critical Facility and Building Risk 

In addition to generating annualized loss estimates for particular hazards, GIS technology was 

further utilized to identify, quantify, and analyze potentially at-risk community assets such as 

public buildings, critical facilities, and infrastructure.  This analysis was completed for hazards 

that can be spatially defined in a meaningful manner (i.e., hazards with an officially determined 

geographic extent) and for which digital GIS data layers are readily available.  The analysis 

resulted in the identification of potentially at-risk community assets based upon their location in 

relation to identified hazard areas.  Results of this analysis are contained within each of the 

hazard specific sections.  

 

For the flood hazard, GIS was used to further assess risk utilizing the FEMA Digital Flood 

Insurance Risk Maps (DFIRMs) in combination with locally-available GIS data layers.  Primary 

data layers used include local building footprints and tax parcel data.  For the 2006 plan, total 

floodplain exposure was determined for each jurisdiction by calculating the assessed building 

value for all pre-Flood Insurance Rate Map (FIRM) structures located in identified flood hazard 

areas.  Exposure values do not include any estimated values for building contents. The 

methodology used for determining potential flood loss estimates assumes that pre-FIRM 
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structures would not have been constructed to minimum National Flood Insurance Program 

(NFIP) standards, and therefore are more likely to be vulnerable to the flood hazard than post-

FIRM structures.  Pre-FIRM structures were identified by comparing the date of construction for 

each structure to the NFIP entry date for that jurisdiction. For the 2010 plan, exposure values 

were not readily available and as a result only the count of building parcels in the Special Flood 

Hazard Area (SFHA) are summarized in the flood section.  

 

2006 Ranking Methodology  

To drive the risk assessment effort for the Northern Virginia region, two distinct methodologies 

were applied.  The first includes a quantitative analysis that relies upon best available data and 

technology, while the second methodology includes a qualitative analysis that relies more on 

local knowledge and rational decision making.  Upon completion, the methodologies are 

combined to create a ―hybrid‖ approach for assessing hazard vulnerability for the Northern 

Virginia region that allows for some degree of quality control and assurance.  The quantitative 

assessment focuses on estimated hazard loss estimates and specifically at-risk community assets, 

while the qualitative assessment is comprised of a scoring system built around values assigned 

by the MAC as to the likelihood of occurrence, spatial extent, and potential impact of each 

hazard studied. 

 

The quantitative methodology consists of utilizing HAZUS
MH

, a GIS-based loss estimation 

software available from the FEMA, as well as a detailed GIS-based approach independent of the 

HAZUS
MH

 software.  These two GIS-based studies together help form a quantitative risk 

assessment.   

The qualitative assessment relies less on technology, but more on historical and anecdotal data, 

community input, and professional judgment regarding expected hazard impacts.  The qualitative 

assessment completed for the Northern Virginia region is based on the Priority Risk Index (PRI), 

a tool used by PBS&J to measure the degree of risk for identified hazards in local communities.  

The PRI is also used to assist community officials in ranking and prioritizing those hazards 

which pose the most significant threat to their area based on a variety of important factors.  

 

While the quantitative assessment focuses on using best available data, computer models, and 

GIS technology, the PRI system relies more on historical data, local knowledge, and the general 

consensus of the MAC.  The PRI is used for hazards with no available GIS data or relevant 

information to perform quantitative analysis, and also provides an important opportunity to 

compare, crosscheck, or validate the results of those that do have available data.  

 

The PRI results in numerical values that allow identified hazards to be ranked against one 

another (the higher the PRI value, the greater the hazard risk).  PRI values are obtained by 

assigning varying degrees of risk to five categories for each hazard (probability, impact, spatial 

extent, warning time, and duration).  Each degree of risk has been assigned a value (1-4) and an 

agreed upon weighting factor, as summarized in Table 4.13.  The PRI weighting scheme may 

also be adjusted by the MAC based upon any unique concerns for the region. 
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To calculate the PRI value for a given hazard, the assigned risk value for each category is 

multiplied by the weighting factor.  The sum of all five categories equals the final PRI value, as 

demonstrated in the example equation below:   

 

PRI Value = 

 (Probability x .30) + (Impact x .30) + (Spatial Extent x .20) + (Warning Time x .10) + (Duration x .10) 

 

According to the weighting scheme applied for the Northern Virginia region, the highest possible 

PRI Value is 4.0.  Prior to being finalized, PRI values for each hazard were reviewed and 

accepted by the MAC. 
 

Table 4.13 : Summary of Priority Risk Index (PRI) 

PRI 

Category 

Degree of Risk Assigned 

Weighting 

Factor 
Level Criteria 

Index 

Value 

Probability 

Unlikely Less than 1% annual probability 1 

30% 
Possible Between 1 and 10% annual probability   2 

Likely Between 10 and 100% annual probability   3 

Highly Likely 100% annual probability 4 

Impact 

Minor 

Very few injuries, if any.  Only minor property damage 

and minimal disruption on quality of life.  Temporary 

shutdown of critical facilities. 

1 

30% 

Limited 

Minor injuries only.  More than 10% of property in 

affected area damaged or destroyed.  Complete 

shutdown of critical facilities for more than one day. 

2 

Critical 

Multiple deaths/injuries possible.  More than 25% of 

property in affected area damaged or destroyed.  

Complete shutdown of critical facilities for more than 

one week. 

3 

Catastrophic 

High number of deaths/injuries possible.  More than 

50% of property in affected area damaged or destroyed.  

Complete shutdown of critical facilities for 30 days or 

more. 

4 

Spatial Extent 

Negligible Less than 1% of area affected 1 

20% 
Small Between 1 and 10% of area affected 2 

Moderate Between 10 and 50% of area affected 3 

Large Between 50 and 100% of area affected 4 

Warning Time 

More than 24 hours 

Self explanatory 

1 

10% 
12 to 24 hours 2 

6 to 12 hours 3 

Less than 6 hours 4 

Duration 

Less than 6 hours 

Self explanatory 

1 

10% 
Less than 24 hours 2 

Less than one week 3 

More than one week 4 

 

 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

82 

 

Using both the qualitative and quantitative analyses to evaluate the hazards that impact the 

region provides members of the MAC with a dual-faceted review of the hazards.  This allows 

officials to not only recognize the potentially most costly hazards, but also to plan and prepare 

for hazards that although not causing much monetary damage could put a strain on the local 

resources needed to recover after their impact on the region. 

 

For the 2010 update, the 2006 PRI assessment was determined to be valid and supports the 

updated ranking and loss estimates.  

 

2010 Ranking Methodology  

During the January 2010 HIRA kick-off meeting, committee members liked the new NCDC 

ranking methods developed for the Commonwealth of Virginia‘s Emergency Operations Plan 

HIRA. It was agreed that this approach would be used in the update to the Northern Virginia plan 

update. Methods used in 2006 were kept in the update for archival and comparative purposes. 

 

Since the methodology for the update was to mirror the State plan, with updated storm event 

records, the following has been taken from the Commonwealth of Virginia Emergency 

Operations Plan Annex 3 (Volume II) of the Standard and Enhanced Hazard Mitigation Plan 

Ranking Methodology.  

 

All conclusions of the HIRA completed for the Northern Virginia region are presented at the end 

of each of the hazard specific sections.  Overall hazard rankings, in cases such as wind and 

winter storm, were altered based on review and feedback from the steering committee.  

 

Ranking Methodology 

To compare the risk of different hazards, and prioritize which are more significant, requires a 

system for equalizing the units of analysis.  Under ideal conditions, this common unit of analysis 

would be ―annualized dollars.‖  However, such an analysis requires reliable probability and 

impact data for all the hazards to be compared.  As this is often not the case, many hazard 

prioritization methods are based on scoring systems, which allow greater flexibility and more 

room for expert judgment. 

 

The Virginia Tech Center for Geospatial Information and Technology‘s (CGIT) and VDEM have 

developed a standardized methodology to compare different hazards‘ risk on a jurisdictional 

basis.  As some of the hazards assessed in this plan did not have precisely quantifiable 

probability or impact data, a semi-quantitative scoring system was used to compare all of the 

hazards.  This method prioritizes hazard risk based on a blend of quantitative factors from the 

available data.  A number of parameters have been considered in this methodology, all of which 

could be derived from the NCDC database:   

 History of occurrence; 

 Vulnerability of people in the hazard area;  

 Probable geographic extent of the hazard area; and 

 Historical impact, in terms of human lives and property. 

 

The ranking methodology tries to balance these factors, whose reliability varies from hazard to 

hazard due to the nature of the underlying data. Each parameter was rated on a scale of one (1) 
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through four (4).  The exact weights were highly debated, but the final conclusion was that the 

population vulnerability and density would each be weighted at 0.5 with a geographic extent at 

1.5, relative to the other parameters.  These scores are summed at a jurisdictional level for each 

hazard separately, permitting comparison between jurisdictions for each hazard type.  A 

summation of all the scores from all hazards in each jurisdiction provides an overall ―all-

hazards‖ risk prioritization. The following sections provide an overview of the six parameters 

that were used in ranking the hazards that impact Virginia.  

 

The NCDC data, as described above, is far from a complete data source. This data was used for 

the ranking because of its standardized collection of many of the hazards of interest. The data 

only partially represents the geological hazards, and as a result, the ranking can only characterize 

the current form of the data.  As other data sources become available, the ranking will need to be 

reassessed to make sure the parameters are still valid for ranking the hazards.   

 

Population Vulnerability and Density 

Population vulnerability and density are simple, yet important factors in the risk ranking assigned 

to a jurisdiction.  In general, a hazard event that occurs in a highly populated area has a much 

higher impact than a comparable event that occurs in a remote, unpopulated area.  Two 

population parameters were used, accounting for jurisdictions with high populations and 

jurisdictions with densely populated areas. Each parameter was given a weighting of 0.5 in an 

effort to avoid overwhelming the overall ranking methodology with pure population data. 

 

Population vulnerability was calculated as a percent of the total population of Virginia present in 

each jurisdiction.  The 2007 U.S. Census population projections for each jurisdiction were 

divided by the total population for the State and a value between one and four was assigned 

based on a geometric breaks pattern.  By ranking jurisdictions this way, those cities and counties 

with significantly larger populations have effectively been given extra weight. Table 4.14 below 

describes the breaks and assigned scores for population vulnerability.  

 

Table 4.14:  Population Vulnerability as the percentage of 

people that will be affected by the occurrence of the 

hazard. 

Population Vulnerability 

Rank Definition 

1   <= 0.229 % of the total population of the State 

2   0.230% - 0.749% of the total population of the State 

3   0.750% - 2.099% of the total population of the State 

4   > = 2.100% of the total population of the State 

 

Population density was based on the population per square mile for each jurisdiction.  The 2007 

population projections for each jurisdiction were divided by the total area for the jurisdiction; a 

value between one and four was assigned based on geometric intervals.  By ranking jurisdictions 

this way, those cities and counties with densely populated areas have effectively been given extra 

weight. Table 4.15 below describes the breaks and assigned scores for population density.  
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Table 4.15:  Population Density as the 

number of people per square mile that 

will be affected by the occurrence of 

the hazard. 

Population Density 

Rank Definition 

1   <= 60.92 people/sq mi 

2   60.93 – 339.10 people/sq mi 

3 339.11 - 1,743.35 people/sq mi 

4   >= 1,743.36 people/sq mi 

 

Geographic Extent 

Probable geographic extent (GE) would ideally be measured consistently for each hazard; 

however, the available data sources vary widely in their depiction of hazard geography. As a 

result, one uniform ranking system could not be accomplished at this time.  In this version of the 

plan each hazard has been assigned individual category break points based on the available 

hazard data. In the overall scoring system, geographic extent was given a 1.5 weighting relative 

to the other parameters, as geographic extent was deemed to be critically important, and more 

reliable than some of the other parameters.  GE data sources, ranking criteria, and category 

breaks are summarized in Table 4.16 below. 

 

Table 4.16: Geographic Extent as the percentage of a jurisdiction impacted by the 

hazard. 

Geographic Extent 

Hazard Description 
Category Breaks 

Rank Definition 

Flood 

Percent of a jurisdiction that falls within 

FEMA Special Flood Hazard Area 

(SFHA). 

1 <=2.99% 

2 3.00-4.99% 

3 5.00 -9.99% 

Data: FEMA Floodplains (DFIRMs) 4 >=10.00%  

High Wind 

Average maximum wind speed throughout 

the entire jurisdiction.  

1 <= 59.9 

2 60.0 - 73.9 

Data: HAZUS
MH

 3-second Peak Gust Wind 

Speeds 

3 74.0 - 94.9 

4 >= 95.0 

Wildfire 

Percent of jurisdiction that falls within a 

―high‖ risk. 

1 <= 9.9% 

2 10.0% - 19.9% 

 
3 20.0% - 49.9% 

Data: VDOF Wildfire Risk Assessment 4 >= 50.0% 

Karst 

Percent of jurisdiction where the risk is 

―high‖ for karst related events. 

1 <= 24.9% 

2 25.0% - 49.9% 

 
3 50.0% - 74.9% 

Data: USGS Engineering Aspects of Karst  4 >= 75.0% 
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Table 4.16: Geographic Extent as the percentage of a jurisdiction impacted by the 

hazard. 

Geographic Extent 

Hazard Description 
Category Breaks 

Rank Definition 

Landslide 

Percent of jurisdiction where a high 

landslide risk exists. 

1 <= 24.9% 

2 25.0% - 49.9% 

Data: USGS Landslide Incidence & 

Susceptibility  

3 50.0% - 74.9% 

4 >= 75.0% 

Earthquake 

Average 2,500-year return period max 

percent of gravitational acceleration 

(PGA).  

1 <= 0.069 

2 0.070 - 0.159 

3 0.160 - 0.299 

Data: HAZUS
MH

 2,500-year PGA 4 >= 0.300 

Winter Storm 

Average annual number of days receiving 

at least 3 inches of snow, calculated as an 

area-weighted average for each 

jurisdiction. 

1 <= 1.49 

2 1.50 - 1.99 

3 2.00 - 2.99 

Data: NWS snowfall statistics 4 >= 3.0 

Tornado 

Annual tornado hazard frequency (times 1 

million), calculated as an area-weighted 

average for each jurisdiction. 

1 <= 1.24 

2 1.25 - 9.99 

3 10.00 - 99.9 

Data: NCDC tornado frequency statistics 4 >= 100.00 
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Annualizing the Data for Analysis 

Data from the NCDC database was annualized in order to compare the results on a common 

system.  In general, this was completed by taking the parameter of interest and dividing by the 

length of record for each hazard. The annualized value should only be utilized as an estimate of 

what can be expected in a given year.  

 

Deaths/injuries, property and crop damage, and events were all annualized in this fashion. A 

summary of the parameters and the period of record used for each hazard can be found above 

further describes the NCDC data.  

 

Annualized Deaths and Injuries 

Deaths and injuries are also an important factor to evaluate when determining risk ranking. 

Using NCDC data, past deaths and injuries were computed for drought, flood, high wind, 

tornado, wildfire, and winter storm. The remaining hazards have no reported deaths or injuries in 

this database and as a result were assigned a ranking of one (1).  

 

In order to consolidate the data, fatalities were given a weight of 176 times that of an injury, and 

then added together. This follows the standard practice used for FEMA cost benefit analysis
7
. 

The combined injury/death values were annualized over the period of record for each event 

category and scored, using natural breaks (Table 4.17). A summary of deaths/injuries and the 

period of record used for each hazard can be found in the description of the NCDC data. 

 

Table 4.17:  Annualized Deaths and Injuries as the 

number of deaths or injuries that a hazard event 

would likely cause in a given year. 

 Annualized Deaths and Injuries 

Rank Definition 

1 <= 1.019 deaths and/or injuries per year 

2 1.020 – 6.279 deaths and/or injuries per year 

3 6.280 – 13.199 deaths and/or injuries per year 

4 >= 13.200  deaths and/or injuries per year 
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Annualized Crop and Property Damage 

Crop damage and property damage were also analyzed separately in order to give each 

jurisdiction a score of one (1) to four (4). This data was obtained from the NCDC storm events 

database and annualized according to the period of record for each event category (Table 4.18).   

 

Table 4.18: Annualized Crop and Property Damage as the estimated 

damages that a hazard event will likely cause in a given year. 

Annualized Crop and Property Damage 

Rank Definition: Crop Damage Definition: Property  Damage 

1 <= $25,711 per year <= $ 136,129 per year 

2 $25,712 – $100,270 per year $136,130 - $432,555 per year 

3 $100,271 - $291,384 per year $432,556 - $1,111,067 per year 

4 >= $291,385 per year >= $1,111,068 per year 

 

Annualized Events 

While each hazard may not have a comprehensive database of past historical occurrences, the 

record of historical occurrences is still an important factor in determining where hazards are 

likely to occur in the future.  Annualizing the NCDC storm events data yields a rough estimate of 

the number of times a jurisdiction might experience a similar hazard event in any given year.  To 

do this, the total number of events in the NCDC database, for each specific hazard in each 

jurisdiction, was divided by the total years of record for that hazard to calculate an ―annualized 

events‖ value.   

 

It should be noted that there were no significant events reported for land subsidence (karst), 

earthquake, and landslide in NCDC; as a result, the events for these hazards all received a rank 

of one (1).  Table 4.19 describes the annual frequency breaks for events. 

 

Table 4.19: Annualized Events as 

the number of times that a hazard 

event would likely happen in a 

given year. 

Annualized Events 

Rank Definition 

1 <= 0.09 events per year 

2 0.10 – 0.99 events per year 

3 1.00 – 4.99 events per year 

4 >= 5.00  events per year 
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Overall Hazard Ranking  

The scores from each of these categories were added together for each hazard to estimate the 

total jurisdictional risk due to that hazard. As discussed previously, the population parameters 

were each given a weighting of 0.5 (for a total of 1.0 for all population parameters), and 

Geographic Extent was given a weighting of 1.5 relative to the other factors.  The total scores 

were broken into five categories to better illustrate the distribution of risk scores.  Those 

jurisdictions with scores from 0 to 8.49 were determined to have a low risk in that hazard 

category; scores 8.50 through 9.99 were considered medium-low risk; between 10.0 and 11.49, 

medium risk; between 11.50 and 12.99 were considered medium-high risk; and jurisdictional 

hazard scores greater than 13.00 were given a high rating. 

 

In order to assess the total risk of a county or city across all hazard categories, each of the 

previous categories were summed across the different hazard types. Overall, all-hazards ranking 

counties with a low risk have a score less than 86.00; those with a medium-low risk between 

86.01 and 93.50; medium risk between 95.51 and 100.00; medium-high risk between 100.01  and 

108.00; and those with a high risk have a score greater than or equal to 108.01.  

 

This revision does not include a map of the overall hazards ranking, as was done in the 2006 

version of this plan, to avoid overarching conclusions about the ranking and what communities 

are at risk. Knowing which communities are high for multiple hazards is important for 

determining mitigation actions, but one overall map, taken out of context, would lead to 

inaccurate statements about risk in the Commonwealth. The plan‘s committee members fully 

supported, and even suggested, that this revision not include this graphic. 

 

Comparison of Methodologies 

Differences in 2006 and 2010 annualized loss estimates can be attributed to several factors: 

 Time frame of storm events database and/or data sources;  

 Inflation of storm events database (taken into account in 2010); and 

 Methodologies used for analysis (i.e., HAZUS
MH) 

 

Results of the updated ranking align nicely with the quantitative and qualitative methodologies 

used in the 2006 plan. See the Overall Risk Assessment Results section for hazard specific 

comparisons. 

 

Additional Risk Assessments Completed for the Northern Virginia Region 

The Northern Virginia Planning region, as discussed in other sections of this plan, has numerous 

plans that document different aspects of the risk to natural and man-made hazards.  Some of 

these plans are briefly outlined below: 

 

March 2007 NCR HIRA National Capital Region Hazard Identification and Risk Assessment: 

A Uniquely Regional Perspective: This plan discusses natural and human-caused hazards and 

provides risk summaries for each of the hazards. Hazards that were determined to impact/disrupt 

regional continuity were used to create scenarios to further analyze the hazard and determine 

estimated damages/impact and estimated casualties. Additional hazards were reviewed, risks 

profiled, and determined not to disrupt regional continuity. The scenarios in this report represent 
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worst-case scenarios and should be used in conjunction with the information presented in this 

HIRA.  

 

Hazards that Disrupt Regional Continuity: 

 Communicable Disease (Pandemic Flu) 

 Severe Storms (Hail. Nor‘easters, Rain, Thunderstorms) 

 Extreme Temperatures 

 High Winds 

 Tropical Cyclones (Tropical Storms and Hurricanes) 

 Winter Storm/Blizzard 

 Drought 

 Flooding (Flash, Riverine) 

 Accidental Release of Communicable Diseases 

 Nuclear Detonation 

 Aerosol Anthrax Attack 

 Chemical Attack (Chlorine Tank Explosion) 

 Radiological Dispersal Device (RDD) Attack 

 Armed Attack (Beltway Sniper) 

 Aircraft as Weapon (9-11 Attacks) 

 Cyber Attack or Malfunction 

 Toxic Industrial Chemical Spill (Chemical Spill into Water) 

 

Hazards that do not disrupt Regional Continuity: 

 Landslide 

 Land Subsidence 

 Coastal Erosion 

 Earthquake 

 Tsunami 

 Wildfire 

 Plague 

 Foreign Animal Disease 

 Food and Water Contamination 

(intentional release) 

 IED/Conventional Bomb 

 Blistering Agents 

 Nerve Agents 

 Nuclear Reactor Incident,  Research 

and Test Reactors, and Improvised 

Nuclear Device 

 Nuclear Bomb 

 Urban Fire 

 Hostage Taking/ Assassination 

 Civil Disobedience 

 Maritime Attacks 

 Radio Frequency/EMP 

 Workplace Violence 
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November 2008 NCR SHIELD 

National Capital Region Strategic Hazard Identification and Evaluation for Leadership 

Decisions (NCR SHIELD) Assessment of Risk to the National Capital Region from Terrorist 

Attacks and Natural Hazards: Risk Management Strategic Recommendations. This assessment is 

also scenario-based. For terrorism, Department of Homeland Security standards for terrorist 

attack were discussed. For Natural hazards, the FEMA categorization for the different hazard 

types was used. Analysis was limited to those scenarios that can cause loss of life over 100 

people or property loss of over $25 million. Some hazards were not included due to 

comparatively lower consequences. The scales used for natural and terrorist events are not 

comparable.  

 

 Highest risk scenarios are: 

– For Terrorism— Improvised Explosive Device and Vehicle-borne Improvised 

Explosive Device 

– For Natural Hazards—Extreme Heat and Flooding 

 Highest consequence scenarios are, for wide-area attacks on the NCR: 

– For Terrorism—Nuclear Attacks, Contagious and Non-Contagious Human 

Disease (Biological Attacks) 

– For Natural Hazards—Pandemic Disease 

 Highest risk sectors are: 

– For Terrorism—Banking & Finance, Commercial, Government Facilities, 

Transportation 

– For Natural Hazards—Commercial, Electric, Healthcare & Public Health, 

Transportation 

September 2005 CIP MCR RBFRS 

Critical Infrastructure Protection in the National Capital Region Risk-Based Foundations 

for Resilience and Sustainability created by University Consortium for Infrastructure Protection 

managed by the Critical Infrastructure Protection Program School of Law George Mason 

University. In 2002, the National Capital Region‘s Eight Commitments to Action identified 

critical infrastructure protection as a high priority of the region‘s homeland security strategy. 

Teams of experts in each of the eight critical infrastructures review literature and investigated 

vulnerability with key managers of the facilities. Each sector has listed key findings and listed 

recommendations, some of which include: 

 

 Healthcare and public health sector is the least advanced due to its extensive redundancy 

and geographical dispersion.  

 Banking and finance and telecommunications have a very high level of risk management 

due to close working relationships with government agencies that stress reliability and 

risk management. 
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V. Flood  
 

NOTE:  As part of the 2010 plan update, the Flood hazard was reexamined and a new analysis 

performed.  This new analysis included, but was not limited to: 1) refreshing the hazard profile; 

2) updating the previous occurrences; 3) determining annualized number of hazard events and 

losses by jurisdiction using NCDC and other data sources where available; 4) updating the 

assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard by jurisdiction 

using the methodology described in detail in the HIRA Introduction section.  Erosion in Northern 

Virginia is often the result of flooding and has been incorporated into the Flood section for this 

update.  In addition, each section of the plan was also reformatted to improve clarity, and new 

maps and imagery, when available and appropriate, were inserted. 

 
A. Hazard Profile 
 

1. Description 
Flooding - Flooding is the most frequent and costly natural hazard in the United States; a hazard 

that has caused more than 10,000 deaths since 1900.  Nearly 90% of presidential disaster 

declarations result from natural events where flooding was a major component. 

 

Floods are generally the result of excessive precipitation, and can be classified under two 

categories: general floods, precipitation over a given river basin for a long period of time; and 

flash floods, the product of heavy, localized precipitation in a short time period over a given 

location.  The severity of a flooding event is determined by the following: 1) a combination of 

stream and river basin topography and physiography; 2) precipitation and weather patterns; 3) 

recent soil moisture conditions; and 4) the degree of vegetative clearing. 

 

Generally, floods are usually long-term events that 

may last for several days.  The primary types of 

general flooding include riverine, coastal, and 

urban flooding.  Riverine flooding is a function of 

excessive precipitation levels and water runoff 

volumes within the watershed of a stream or river.  

Coastal flooding is typically a result of storm 

surge, wind-driven waves, and heavy rainfall 

produced by hurricanes, tropical storms, 

nor‘easters, and other large coastal storms.  Urban 

flooding occurs where man-made development 

has obstructed the natural flow of water and 

decreased the ability of natural groundcover to 

absorb and retain surface water runoff. 
 

Flash Flooding - Flash flooding events can occur from a dam or levee failure within minutes or 

hours of heavy amounts of rainfall, or from a sudden release of water held by an ice jam.  Most 

flash flooding is caused by slow-moving thunderstorms in a local area or by heavy rains 

associated with hurricanes and tropical storms.  Although flash flooding occurs often along 

mountain streams, it is also common in urbanized areas where much of the ground is covered by 

 
 Hurricane Isabel September 2003 

Bellevue section of Fairfax County  

(Photo from Fairfax County) 
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impervious surfaces.  Flash flood waters move at very high speeds—―walls‖ of water can reach 

heights of 10 to 20 feet.  Flash flood waters and the accompanying debris can uproot trees, roll 

boulders, and damage or destroy buildings, bridges, and roads. 

 

The average global sea level has been rising at the rate of about 3.1 mm per year (data from 1993 

to 2003)
8
.  This same trend is apparent in the historical gage records for Washington, DC, 

(Station 8594900) along the tidally-influenced Potomac River where rates have averaged about 

3.2 mm/year.   

 

Sea Level Rise 

Sea level rise is expected to continue and possibly accelerate as the planet warms.  Based on 

output from multiple computer models, a low sea level rise scenario is one with a sea level rise 

of 7 to 15 inches by 2100.  A high scenario would include a sea level rise of 10 to 23 inches by 

2100.  Neither scenario includes the possibility of ice sheet melting contributing to sea level rise.  

Some scientists suggest that should the Greenland and West Antarctic ice sheets collapse; sea 

level rise will be on the order of several feet higher than the high scenario shown here.
 9

 

 

Using the high Intergovernmental Panel on Climate Change (IPCC) emissions growth scenario 

and overlaying corresponding projected sea levels expected with that scenario, it is anticipated 

that significant portions of the eastern sections of Old Town Alexandria, including the eastern 

portions of King Street will be at risk of inundation (Figure 4.11).  A study being conducted by 

NVRC as part of Sustainable Shorelines & Community Management indicates that 

approximately 49 buildings may be inundated under a high sea-level rise scenario.  

 

Also at risk of inundation under projected rises in sea-level is Ronald Reagan Washington 

National Airport.  Situated along the banks of the Potomac, the airport opened in 1941.  The site 

had originally been mostly underwater and was built up by sand and gravel fill.  Approximately 

200 acres of the airport are within the 100-year floodplain which is 11.4 feet above mean sea 

level.  Under the high emissions scenario, permanent inundation of portions of taxiways and 

access roadways is possible (See Figure 4.12). 

 

Other low-lying areas in Northern Virginia are also at risk for sea level rise inundation.  Portions 

of Four Mile Run in Arlington and Alexandria, Dangerfield Island, Jones Point, Huntington, 

Belle Haven/New Alexandria, Dyke Marsh, Hallowing Point, Occoquan NWR, Town of 

Quantico, the Occoquan River and various tidal embayments may be impacted.   

 

In addition to producing high resolution sea level rise and storm surge inundation mapping for 

Northern Virginia, the NVRC study, completed in late 2010, will also quantify specific elements 

vulnerable for both the built and natural environments and develop strategies to protect, adapt or 

retreat communities located in areas at risk. 
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Figure 4.11. Projected ―high scenario‖ sea-level rise for Old Town, Alexandria Year 2100.  

Source: NVRC, 2010  
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Figure 4.12. Projected ―high-scenario‖ sea-level rise for Ronald Reagan Washington National 

Airport Year 2100.  

Source: NVRC, 2010  
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Erosion 

Erosion is the gradual breakdown and movement of land due to both physical and chemical 

processes of water, wind, and general meteorological conditions.  Natural, or geologic, erosion 

has occurred since the Earth‘s formation and continues at a very slow and uniform rate each 

year. 

 

There are two general causes of soil erosion: wind and water.  Both can cause significant soil 

loss.  Winds blowing across sparsely vegetated or disturbed land can pick up soil particles and 

transport them to another location.  Water flowing over land also transports soil particles to other 

locations. Wind erosion generally impacts wider, less well defined areas than water erosion, but 

water erosion is capable of transporting larger particles than wind.  Major storms such as 

hurricanes may cause significant erosion by combining the impacts of high winds and high 

velocity water flow over large flood areas, including storm surges that significantly impact the 

shoreline. 

 

Wind erosion is the result of lateral and uplift wind forces separating individual soil particles 

from the soil mass and transporting them until the wind speed and resulting forces decrease to 

where they are insufficient to support and transport the particles. Generally, individual wind 

erosion events in areas of exposed silt and clay are relatively minor. However, if the exposed soil 

consists of sand, and the sand becomes airborne, the rate of erosion can increase by a factor of 

10. Airborne sand acts as an abrasive as it is blown across the surface, which acts to dislodge 

significantly more soil that the wind alone. 

 

The main causes of water erosion are stream or overland flow, and wave action. Stream or 

overland flow erosion is the result of mechanical or chemical removal, and transportation of soil 

particles to a new location. Mechanical erosion is caused by hydrodynamic forces pushing 

particles down-gradient; hydraulic drag forces pulling particles down-gradient, and/or hydraulic 

uplift.  Susceptibility of an area to stream or overland flow erosion is a function of soil 

characteristics, vegetative cover, water quality, topography, and climate. Soils weathered from 

calcareous carbonate rock (i.e., limestone and dolomite), are more susceptible to chemical 

erosion by dissolution than other soils. Vegetative cover can be very helpful in controlling 

erosion by shielding the soil surface from direct water contact and reinforcing the soil, with the 

foliage serving as an energy dissipater and the root mat reinforcing the near surface soils.  Water 

quality impacts both chemical and mechanical erosion; water with relatively a high concentration 

of carbon dioxide, oxygen, and organic acids accelerates dissolving minerals from calcareous 

carbonate soils.  Sand and gravel that are transported during periods of high velocity flow 

increase mechanical erosion through abrasion of the flow bed.  Topography of the area, including 

size, shape, and slope is a key variable in determining water flow velocity which in turn is a key 

variable in the magnitude of the hydraulic forces producing erosion.  The greater the slope length 

and gradient, the more potential an area has for erosion.  Climate can also affect the amount of 

runoff, especially the frequency, intensity, and duration of rainfall and storms.  When rainstorms 

are frequent, intense, or of long duration, erosion risks are high.  Seasonal changes in 

temperature and rainfall amounts define the period of highest erosion risk for the year. 

 

During the mid to late 1960s, the importance of erosion control gained increased public attention.  

Implementation of erosion control measures consistent with sound agricultural and construction 
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operations was needed to minimize the adverse effects associated with increasing settling out of 

the soil particles due to water or wind.  The increase in government regulatory programs and 

public concern has resulted in a wide range of erosion control products, techniques, and 

analytical methodologies in the United States.  The preferred method of erosion control in recent 

years has been the restoration of vegetation. These measures are addressed in the Northern 

Virginia region through local sedimentation and erosion control programs.  While local erosion 

hazard areas are not identified, the areas of greatest concern are typically those areas consisting 

of steep slopes and fast running stream channels, as well as large construction sites involved in 

the excavation and disturbance of their natural state.  

 

There is no known database of historic erosion events in the Northern Virginia region.  Erosion 

events are often extremely localized in nature and often go unreported unless they damage 

infrastructure or the resulting topography presents a new hazard.   

 

As far as coastal and tidal erosion, Prince William, Fairfax, and Arlington Counties and the City 

of Alexandria all have tidal shorelines along the Potomac River and its associated embayments 

and tributaries.  The accretion and erosion of these shorelines are greatly influenced by wind-

induced waves, littoral currents, tidal currents, sea-level rise, boat wake, and storm water runoff.  

Other contributing factors include the physical characteristics of the shoreline (e.g., topography, 

soil), as well as human activities (e.g., land use, dredging, and shoreline stabilization).   

 

In September 1992, NVRC prepared a study entitled ―Tidal Shoreline Erosion in Northern 

Virginia‖ which discusses the erosion situation for various segments of the shoreline in the 

Northern Virginia region, as well as identifies the locations of ―priority‖ erosion concern.  The 

report is intended to serve as a valuable resource document for State and local officials to assist 

them in planning for shoreline and erosion control throughout Northern Virginia, and is hereby 

incorporated by reference.  In addition, the report augments a DBase IV computer data file also 

created by NVRC that contains the names, mailing addresses, and tax parcel numbers of tidal 

Potomac shoreline property owners.  This data is distributed to the Shoreline Erosion Advisory 

Service and Northern Virginia local governments.  Combined with the set of approximately 360 

low altitude aerial photographs, these work products serve as an excellent historical record for 

current planning efforts, and also future research. 

 

According to the report, 20% of the Northern Virginia shoreline has been artificially stabilized 

with 32 miles of hard structures.  Prince William County has approximately 48 miles of shoreline 

with 8.7 miles of artificial shoreline stabilization structures.  Fairfax has the most tidal shoreline 

in Northern Virginia (87 miles), and the most artificial stabilization (13.3 miles), but the smallest 

percent of stabilized shoreline (15%).  The City of Alexandria has the shortest shoreline length 

(8.8 miles), with the largest percent stabilized (58%, or 5.1 miles).  Arlington County has 13.3 

miles of tidal shoreline, with 4.9 miles of hardened shoreline (37%). This information has not 

been updated since the 2006 plan creation. 

 

The probability of future erosion events remains likely in localized areas throughout the 

Northern Virginia region. According to projects researching the changing climate, including sea-

level risk and increased storm events, erosion would be expected to increase.  
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Erosion vulnerability for the region is difficult to determine because there are no historical 

records for previous occurrences of erosion events.  The Northern Virginia region‘s vulnerability 

to erosion is limited to those immediate areas along rivers, creeks, and streams and to areas of 

loose soils with steep slopes.  In most cases where erosion poses an imminent threat to property, 

erosion control techniques are typically applied before damages occur.  Therefore, future 

structural damages caused by long-term erosion and associated dollar losses are expected to be 

negligible.  

 

As discussed in the Hazard Analysis section, NVRC prepared a study titled ―Tidal Shoreline 

Erosion in Northern Virginia,‖ which discusses the erosion situation for various segments of the 

shoreline in the Northern Virginia region, as well as identifies the locations of ―priority‖ erosion 

concern.  This publication is hereby incorporated by reference, as will be future updates to 

shoreline erosion studies in the Northern Virginia region. 
 

2. Geographic Location/Extent 
There are numerous rivers and streams flowing through the Northern Virginia region.  When 

heavy or prolonged rainfall events occur, these rivers and streams are susceptible to some degree 

of flooding.  The most notable of these water bodies is the Potomac River, which in the past has 

been the source for significant storm surge and tidal flooding – particularly in waterfront 

communities such as Arlington and Alexandria.   

 

The entire Northern Virginia region falls within the Potomac River Basin, which serves as the 

border between Maryland and Virginia and flows in a southeasterly direction.  The topography 

of the upper reaches of the basin is characterized by gently sloping hills and valleys.   

 

At Great Falls in Maryland, the Potomac River starts its rapid descent to sea level by plunging 76 

feet through a deep gorge in less than one mile.  Eastward of Great Falls, the Potomac flows 

between Washington, DC, Arlington, and Alexandria.  Here the river dramatically broadens and 

is flanked by low marshes in many places along the eastern side of Prince William County, 

where tides further influence the river.  The Potomac then continues on through the coastal plain 

and eventually grows to more than 11 miles wide as it reaches the Chesapeake Bay. 

 

While some of the most dramatic flooding events in Northern Virginia are associated with the 

tidal flooding of the Potomac River during hurricanes or tropical storms, other more frequent 

inland flood hazards exist throughout the region.  Too much rainfall or snowmelt in too little 

time causes serious flooding problems along even the smallest of tributaries or storm drainage 

systems.  The low-lying areas prone to this type of flooding are known as floodplains or SFHAs.  

These locations, which are more commonly defined as the ―100-year floodplain‖ (areas with a 

one-percent-annual-chance of flooding), are routinely surveyed and mapped by FEMA as part of 

a Flood Insurance Study sponsored by the NFIP.  These studies and associated maps are then 

provided to local communities in order to regulate the development of land within these hazard 

areas.   

 

Figure 4.12 shows the potential flood hazard areas throughout the Northern Virginia region 

based on the FEMA DFIRM and Q3 data.  Jurisdiction specific flood maps that show the FEMA 

floodplain in relation to dominant geographic features in the region can be found in Appendix 

D4. 
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Figure 4.12 FEMA Digital Flood Insurance Rate Maps (DFIRM) and Q3 data.  
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There have been a number of past flooding events throughout the region, ranging widely in terms 

of location, magnitude, and impact.  The most frequent flooding events are quite localized in 

nature, resulting from heavy rains in a short period of time over urbanized areas that are not able 

to appropriately handle storm water runoff.  These events typically do not threaten lives or 

property and will not result in emergency or disaster declarations, thus historical data is difficult 

to obtain.  Table 4.20 summarizes the number of flood events (by county) since 1993 which have 

caused a notable impact on the Northern Virginia region as recorded by the NCDC.  This 

includes 439 flood events that have caused approximately $28 million in property and crop 

damages, as well as one death and one injury in Arlington County.   

 

Table 4.20 Flood Events in the Northern Virginia Region, 1993–2009 based on NCDC 

storm events data 

Jurisdiction 
# of  

Flood Events 

Property 

Damage 

Crop 

Damage 

Property + 

Crop Damage 

Arlington County 50 $4,405,124 $341,254 $4,746,378 

Fairfax County 101 $13,254,002 $378,349 $13,632,352 

Loudoun County 75 $3,449,790 $229,495 $3,679,285 

Prince William County 75 $2,225,367 $410,387 $2,635,753 

City of Alexandria 47 $628,307 $341,254 $969,561 

City of Fairfax 5 $0 $0 $0 

City of Falls Church 38 $576,049 $341,254 $917,302 

City of Manassas 46 $1,170,116 $344,312 $1,514,428 

City of Manassas Park 2 $0 $0 $0 

Total   439 $25,708,755 $2,386,304 $28,095,058 
 

3. Magnitude or Severity 
Flooding only impacts a community to the degree that it affects the lives of its citizens and the 

community functions overall. Therefore, the most vulnerable areas of a community will be those 

most affected by floodwaters in terms of potential loss of life, damages to homes and businesses, 

and disruption of community services and utilities. For example, an area with a highly developed 

floodplain is significantly more vulnerable to the impacts of flooding than a rural or undeveloped 

floodplain where potential floodwaters would have little impact on the community.  

 

The severity of a flood on a community can be magnified to the degree floodwaters affect special 

needs populations and critical facilities. Special needs populations are those that may require 

special assistance during a flood event, may not be able to protect themselves prior to an event, 

or may not be able to understand potential risks. These can include non-English populations, 

elderly populations, or those in a lower socioeconomic group. (Further discussed in the 

Populations at Risk section above) 

 

The impacts of floodwaters on critical facilities, such as police and fire stations, hospitals, and 

water or wastewater treatment facilities can greatly increase the overall effect of a flood event on 

a community. In general, relatively few of these facilities are located in areas with a high risk to 

flooding.  
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Street flooding during the flood of 

August 11, 2001.  Flooding occurred 

along a narrow band from Warrenton, 

Virginia through Fairfax County, and 

extended into northern Washington, DC.  

Up to seven inches of rain fell in some 

areas. (Photo courtesy of WJLA) 

As discussed above, relative sea-level rise due to land subsidence and global sea level changes 

that are projected to occur in association with climate change and the possibility of more intense 

precipitation events, which may translate into greater storm water run-off into the future, are 

expected to exacerbate flooding hazards.    

 

4. Previous Occurrences 
June 23-27, 2006 

A nearly stationary front draped across the area combined with several low pressure systems and 

produced several waves of heavy rainfall across Northern Virginia over this 5-day stretch.  

Rainfall totals over this period were in the double digits at several locations.  The pinnacle of the 

flooding seemed to occur on June 26.  The VRE commuter line ceased operations and flooding 

in underground tunnels forced much of the Washington Metro rail service to close. Numerous 

roadways across the region were also underwater.  Water rescues were needed for motorists that 

became trapped in floodwaters.  In Huntington, flooding-related damages lead to 158 homes 

being declared uninhabitable due to contamination and lack of utilities. 

 

September 23, 2003 

Six inches of rain in four hours caused major flooding across the region, but particularly in 

Loudoun County.  During the morning of the 23rd, heavy rain fell on top of already saturated 

ground from Hurricane Isabel, which struck a few days before. This led to widespread flooding 

of roads, waterways, and other low lying areas.  Widespread flooding was reported, especially in 

the Leesburg, Purcellville, Bluemont, Aldie, and Middleburg areas.  Across the county, over 50 

roads were affected by flooding.  Lime Kiln Road, Evergreen Mills Road, and Route 15 were 

underwater for over 24 hours after Goose Creek surged nearly 11 feet above bankful stage.  The 

Little River flooded the Oatlands Mill area and five people had to be rescued from their homes 

by boat.  One farmhouse along Oatlands Mills Road had water up to its second story, and in 

Aldie the local firehouse sustained significant flood damage. St. Louis Road was completely 

washed away.  In Leesburg, Tuscarora Creek and Town Branch overflowed into yards, 

basements, and parking lots.  Two vans in a parking lot along Town Branch were washed 

downstream and residents along Shenandoah Street had 

to be evacuated.  The Sheriff's Office administrative 

building was heavily damaged after the heavy rain 

collecting on the roof caused the ceiling to collapse.  

Across the county 60 basements were flooded.  

 

August 11, 2001 

Showers and thunderstorms with very heavy rainfall and 

frequent lightning moved across Northern Virginia 

during the afternoon of the 11th.  In Loudoun County, 

high water stranded motorists in Sterling and the bridge 

at Lawson Road in Leesburg was impassible after a 

stream overflowed its banks.  Water covered roads in the 

City of Fairfax.  In McLean, four houses were flooded 

and two cars were submerged by flood waters.  Also in 

McLean, a car and a dumpster were washed downstream 

after Pimmit Run overflowed.  In Arlington County, 
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Floodwaters reach to the steps of the 

Jefferson Memorial, October 17, 1942. 

(Photo courtesy of NOAA) 

 

heavy rainfall washed out a culvert and created a sinkhole.  Trees were downed along streams 

when the waterways overflowed their banks.  Flooded roads and downed power lines were 

reported in North Arlington where a total of 5½ inches of rain was recorded.  In Falls Church, 

more than three inches of rain fell in two to three hours.  Red Cross Chapter Headquarters was 

damaged when water flooded a portion of the building.  In Prince William County, side roads 

were flooded by heavy downpours in Manassas.  Four homes and two cars were damaged by 

flood waters.   

 

January 19–22, 1996 

Snowmelt, combined with one to three inches of rain (some locations received nearly five 

inches), caused the worst regional flooding in over 10 years.  Warming temperatures melted most 

of the snow on the ground within 12 hours.  The snow pack had a liquid equivalent of between 

two to three inches.  River flooding began along the headwaters of all basins and continued 

downstream through the 22nd, with crests ranging from three to 21 feet above flood stage.  High 

water caused millions of dollars in damage, closed roads, destroyed homes and businesses, and 

forced the evacuation of several towns.  Four people were rescued by the National Park Service 

and Fairfax County Fire Department at Great Falls when they wandered onto the rocks to view 

the raging Potomac and became stranded.  Several kayakers were also rescued while trying to 

navigate the rough waters.  Flood waters covered Union Street and the lower part of King Street 

along the river in Old Town Alexandria, and affected Washington National Airport, but not the 

runways.   

 

November 4-7 1985 

The ―Election Day Flood‖ caused 22 deaths and nearly $800 million in damages across Virginia. 

The Potomac River in Alexandria crested at 11.8 feet, 4.8 feet above flood stage (7 feet). 

 

June 21-24, 1972 

Hurricane Agnes entered Virginia as a tropical depression that produced widespread severe 

flooding. Sixteen inches of rain were recorded in Chantilly in Fairfax County resulting in major 

flooding on the Potomac and James rivers. Peak flows in the Potomac River basin ranged from 

two to six times previously known maximums. The Potomac River crested at 15.5 feet, 8.5 feet 

above flood stage.  

 

October 11–18, 1942 

Although there is very little data on specific flood 

impacts, the Northern Virginia region suffered a 

significant flood event in 1942 following a period of 

torrential rains that resulted in six to 10 inches of water 

falling across the region.  Damage was probably 

restricted to Old Town Alexandria. To make matters 

worse, up to 15 inches fell in areas to the west and 

upriver.  Flood losses on the swollen Potomac River were 

estimated at $4.5 million, which at the time was deemed 

the worst river flood to hit the State of Virginia.  During 

this time, the Potomac River at Washington, DC, reached 

17.6 feet (flood stage is seven feet), and areas of 
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Alexandria and Arlington were reportedly seriously flooded. 

 

April 1937 

Just one year after the record flood of March 1936, another major flood struck Virginia.  Heavy 

rains caused widespread flooding over all but southwest Virginia.  Flooding on the Potomac was 

not as bad as the previous year, yet the river rose to 14.3 feet at Wisconsin Avenue in 

Georgetown and portions of Alexandria and Arlington again flooded.  Total damages to roads 

and bridges in Virginia came to nearly a half a million dollars.  Agricultural losses came to over 

a million dollars in Northern Virginia alone. 

 

March 17–18, 1936 

During the period of March 9-22, successive storms crossed the eastern region of the U.S. with 

floods occurring from Virginia to Maine.  In Virginia, the Potomac, Shenandoah, Rappahannock, 

James, and York Rivers flooded.  The winter of 1935-1936 was marked by long-continued 

periods of low temperatures and heavy snowfalls.  In December, it was estimated that areas in 

the northern Blue Ridge Mountains exceeded 40 inches of snow.  Some snow melted during a 

mild January, but more fell in late January to mid-February.  March began with warm 

temperatures and a thaw.  The first rainstorm came in the second week with up to three inches 

falling.  The rains melted the snow, adding an equivalent of one to two inches of rainfall. This 

caused the rivers to rise and set the stage for the next rain event.  The primary flood-producing 

rains came March 17 and 18, when a storm drawing moisture from the Gulf of Mexico, tracked 

across Virginia.  It dumped an additional six inches of rain on top of the already saturated soil.  

The Potomac River in Washington, DC, rose nine feet above flood stage flooding portions of 

Arlington and Alexandria including the old airport.  
 

National Flood Insurance Program (NFIP) 

The Flood Insurance and Mitigation Administration, a component of FEMA, manages the NFIP. 

The three components of the NFIP are: 

1. Flood Insurance;  

2. Floodplain Management; and  

3. Flood Hazard Mapping. 

 

Nearly 20,000 communities across the United States and its territories participate in the NFIP by 

adopting and enforcing floodplain management ordinances to reduce future flood damage. In 

exchange, the NFIP makes federally backed flood insurance available to homeowners, renters, 

and business owners in these communities. Community participation in the NFIP is voluntary. 

 

Flood insurance is designed to provide an alternative to disaster assistance to reduce the 

escalating costs of repairing damage to buildings and their contents caused by floods. Flood 

damage is reduced by nearly $1 billion a year through communities implementing sound 

floodplain management requirements and property owners purchasing flood insurance. 

Additionally, buildings constructed in compliance with NFIP building standards suffer 

approximately 80% less damage annually than those not built in compliance. 

 

In addition to providing flood insurance and reducing flood damages through floodplain 

management regulations, the NFIP identifies and maps the Nation's floodplains. Mapping flood 
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hazards creates broad-based awareness of flood hazards, and provides the data needed for 

floodplain management programs and to actuarially rate new construction for flood insurance. 

 

Table 4.21 shows the dates each of the jurisdictions were identified with Flood Hazard Boundary 

Maps (FHBMs), when the first FIRM became effective, the date of the current FIRMs used for 

insurance purposes, and the date the community entered into the NFIP. 

 

Table 4.21. Communities participating in the NFIP. 

Community Name 

Init 

FHBM  

Identified  

Init FIRM  

Identified  

Current 

Effective   

Map Date  

Reg-Emer  

Date  
DFIRM/Q3 

Arlington County   10/1/1969 5/3/1982 12/31/1976  DFIRM 

Fairfax County 5/5/1970 3/5/1990 3/5/1990 1/7/1972 

DFIRM 
Town of Herndon 6/14/1974 8/1/1979 8/1/1979 8/1/1979 

Town of Vienna 8/2/1974 2/3/1982 2/3/1982 2/3/1982 

Town of Clifton 3/28/1975 5/2/1977 

 

5/2/1977 

Loudoun County 4/25/1975 1/5/1978 7/5/2001 1/5/1978 

DFIRM 

Town of Leesburg 8/3/1974 9/30/1982 7/5/2001 9/30/1982 

Town of Purcellville 7/11/1975 11/15/1989 7/5/2001 11/15/1989 

Town of Middleburg  - 7/5/2001 7/5/2001 7/31/2001 

Town of Round Hill  5/13/1977 7/5/2001 7/5/2001 1/10/2006 

Prince William County 1/10/1976 12/1/1981 1/5/1995 12/1/1981 

DFIRM 

Town of Dumfries 6/18/1976 5/15/1980 1/5/1995 5/15/1980 

Town of Haymarket 8/9/1974 1/17/1990 1/5/1995 1/31/1990 

Town of Occoquan 7/19/1974 9/1/1978 1/5/1995 9/1/1978 

Town of Quantico 11/1/1974 8/15/1978 1/5/1995 8/15/1978 

City of Alexandria 8/22/1969 8/22/1969 5/15/1991 5/8/1970  Q3  

City of Fairfax 5/5/1970 12/23/1971 6/2/2006 12/17/1971 DFIRM 

City of Falls Church 9/6/1974 2/3/1982 7/16/2004 2/3/1982 DFIRM 

City of Manassas 5/31/1974 1/3/1979 1/5/1995 1/3/1979 DFIRM  

City of Manassas Park 3/11/1977 9/29/1978 1/5/1995 9/29/1978 DFIRM  
as of 7/6/2010 http://www.fema.gov/cis/VA.html 

 

 

As of July 6, 2010, there was a total of 10,398 flood insurance policies in-force in the Northern 

Virginia region, accounting for 9.5% of the total policies in the Commonwealth.  These policies 

amounted to more than $2.35 billion in total insurance coverage. Approximately 1,253 claims 

have been filed, accounting for $17 million in payments.  Fairfax County and its towns make up 

more than 43% of the total claims payments.  Table 4.22 shows the NFIP policy statistics for 

each of the participating jurisdictions of the Northern Virginia region.   
 

 

 

http://www.fema.gov/cis/VA.html
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Table 4.22. NFIP policy and claim statistics. 

County Community Name 

Policy Statistics 

 (as of 3/31/2010) 

Claim Statistics  

1/1/1978 – 3/31/2010 

Policies  

In-Force 

Insurance  

In-Force  

Total  

Claims  

Total 

Payment  

Arlington 

County 

Arlington County 790 $144,938,600  91 $285,832  

TOTAL 790 $144,938,600  91 $285,832  

Fairfax County 

Fairfax County 5,324 $1,211,797,500  501 $7,218,144  

Town of Herndon 52 $16,055,300  6 $8,407  

Town of Vienna 87 $24,256,400  12 $277,745  

Town of Clifton 3 $1,200,000  1 $29,923  

TOTAL 5,466 $1,253,309,200  520 $7,534,219  

Loudoun 

County 

Loudoun County 517 $143,350,200  87 $1,076,933  

Town of Leesburg 84 $20,683,900  6 $140,160  

Town of Purcellville 11 $2,623,000  - - 

Town of Middleburg - - - - 

Town of Round Hill  2 $70,000  - - 

TOTAL 614 $166,727,100  93 $1,217,092  

Prince William 

County 

Prince William County 1,091 $273,055,600  237 $3,615,233  

Town of Dumfries 16 $3,965,100  6 $34,841  

Town of Haymarket 2 $700,000  - - 

Town of Occoquan 38 $12,124,600  15 $56,912  

Town of Quantico 2 $600,000  - - 

TOTAL 1,149 $290,445,300  258 $3,706,986  

City of 

Alexandria 

City of Alexandria 1,590 $371,645,100  221 $3,677,306  

TOTAL 1,590 $371,645,100  221 $3,677,306  

City of Fairfax 
City of Fairfax 558 $63,887,000  27 $388,720  

TOTAL 558 $63,887,000  27 $388,720  

City of Falls 

Church 

City of Falls Church 141 $39,887,300  18 $111,260  

TOTAL 141 $39,887,300  18 $111,260  

City of 

Manassas 

City of Manassas 66 $16,254,800  20 $164,618  

TOTAL 66 $16,254,800  20 $164,618  

City of 

Manassas Park 

City of Manassas Park 24 $5,579,400  5 $66,527  

TOTAL 24 $5,579,400  5 $66,527  

NoVA TOTAL 10,398 $2,352,673,800  1,253 $17,152,560  

VIRGINIA TOTAL 109,712 $25,557,799,200  38,038 $548,242,841  

Source: http://bsa.nfipstat.com/ 7/6/2010 

 

Floodplain management regulations are the cornerstone of NFIP participation.  Communities that 

participate in the NFIP are expected to adopt and enforce floodplain management regulations.  

These regulations apply to all types of floodplain development and ensure that development 
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activities will not cause an increase in future flood damages.  Buildings are required to be 

elevated at or above the BFE.   

 

FEMA Repetitive Flood Claims Program 

Requirement §201.6(c)(2)(ii):   [The risk assessment] must also address National Flood 

Insurance Program (NFIP) insured structures that have been repetitively damaged floods.] 

 

The Repetitive Flood Claims (RFC) grant program was authorized by the Bunning-Bereuter-

Blumenauer Flood Insurance Reform Act of 2004 (P.L. 108–264), which amended the National 

Flood Insurance Act of 1968 (42 U.S.C. 4001, et al). Currently up to $10 million is available 

annually for FEMA to provide RFC funds to help States and communities reduce flood damages 

to insured properties that have had one or more claims to the NFIP.
10

 

 

Repetitive Loss Properties 

A Repetitive Loss Property is a property that is insured under the NFIP and has filed two or more 

claims in excess of $1,000 each, within a 10-year period. Nationwide, repetitive loss properties 

constitute 2% of all NFIP insured properties, but are responsible for 40% of all NFIP claims. 

Mitigation for repetitive loss properties is a high priority for FEMA, and the areas in which these 

properties are located typically represent the most flood prone areas of a community.  

 

The identification of repetitive loss properties is an important element to conducting a local flood 

risk assessment, as the inherent characteristics of properties with multiple flood losses strongly 

suggest that they will be threatened by continual losses.  Repetitive loss properties are also 

important to the NFIP, since structures that flood frequently put a strain on the National Flood 

Insurance Fund.  Under the NFIP, FEMA defines a repetitive loss property as ―any NFIP-insured 

property that, since 1978 and regardless of any change(s) of ownership during that period, has 

experienced: a) four or more paid flood losses; or b) two paid flood losses within a 10-year 

period that equal or exceed the current value of the insured property; or c) three or more paid 

losses that equal or exceed the current value of the insured property.‖  A primary goal of FEMA 

is to reduce the number of structures that meet these criteria, whether through elevation, 

acquisition, relocation, or a flood-control project that lessens the potential for continual losses. 

 

According to FEMA, there are currently 63 repetitive loss properties within the Northern 

Virginia region. The specific addresses of the properties are maintained by FEMA, VDEM, and 

local jurisdictions, but are deliberately not included in this Plan as required by law.
11

  Over $5.2 

million has been paid in total repetitive losses (for 177 losses) for the Northern Virginia planning 

region.  Table 4.23 shows the total number of properties, total number of losses experienced, and 

losses paid for all of the communities within the planning region, according to the VDEM.  

 

Prince William County accounts for almost 40% of the total repetitive loss payments, followed 

by the City of Alexandria (25%). Prince William and Loudoun counties both have one severe 

repetitive loss property.  
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Table 4.23 Repetitive Loss Properties, April 2011.  

Jurisdiction 

Number of Repetitive Loss 

Properties 
Total 

Number 

of Losses 

Total Building 

Payment 

Total 

Contents 

Payment 

Total 

Payment 

Residential  
Non-

Residential  
Total 

Arlington County 2  2 4 $101,395  $16,529  $117,924  

Fairfax County 6  6 14 $368,416 $52,384  $420,800  

Town of Herndon 
 

  
 

      

Town of Vienna* 1  1 2 $4,819  $0  $4,819  

Town of Clifton 
 

  
 

      

Loudoun County 11 1 12 38 $691,276  $122,730  $814,006  

Town of Leesburg 
 

  
 

      

Town of Purcellville 
 

  
 

      

Town of Middleburg 
 

  
 

      

Town of Round Hill  
 

  
 

      

Prince William County 8 2 10 42 $1,303,075  $788,669  $2,091,744  

Town of Dumfries 
 

  
 

      

Town of Haymarket 
 

  
 

      

Town of Occoquan 
 

  
 

      

Town of Quantico 
 

  
 

      

City of Alexandria 15 7 22 52 $1,205,361  $107,825  $1,313,186  

City of Fairfax 1 1 2 4 $66,944  $20,364  $87,308  

City of Falls Church 2  2 4 $76,169  $18,987  $95,156  

City of Manassas 6 1 7 20 $272,585  $61,507  $334,092  

City of Manassas Park 
 

  
 

      

TOTAL 51 12 63 178 $4,085,222  $1,188,995  $5,274,217  
*Town information included in the county totals 
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B. Risk Assessment 
 

1. Probability of Future Occurrences 
Periodic flooding of lands adjacent to rivers, streams, and shorelines (land known as floodplain) 

is a natural occurrence that can be expected to take place based upon established recurrence 

intervals.  The recurrence interval of a flood is defined as the average time interval, in years, 

expected between a flood event of a particular magnitude and an equal or larger flood.  Flood 

magnitude increases with increasing recurrence interval. 

 

A 100-year flood is not a flood that occurs every 100 years. In fact, the 100-year flood has a 26 

percent chance of occurring during a 30-year period, the typical length of many mortgages. The 

100-year flood is a regulatory standard used by Federal agencies, States, and NFIP-participating 

communities to administer and enforce floodplain management programs. The 100-year flood is 

also used by the NFIP as the basis for insurance requirements nationwide
12

. The main recurrence 

intervals used on the FIRMs are shown in the table below (Table 4.24). 

 

Table 4.24 Annual probability based on flood 

recurrence intervals. 

Flood Recurrence 

Interval 

Annual Chance 

of Occurrence 

10 –year 10.0% 

50–year 2.0% 

100–year 1.0% 

500–year 0.2% 

 

Flooding remains a highly likely occurrence throughout the identified flood hazard areas of the 

Northern Virginia region.  Smaller floods caused by heavy rains and inadequate drainage 

capacity in urbanized areas will be more frequent, but not as costly as the large-scale floods 

which may occur at much less frequent intervals. 
 

2. Impact & Vulnerability 
A number of factors contribute to the relative vulnerabilities of certain areas in the floodplain. 

Development, or the presence of people and property in the hazardous areas, is a critical factor in 

determining vulnerability to flooding. Additional factors that contribute to flood vulnerability 

range from specific characteristics of the floodplain to characteristics of the structures located 

within the floodplain.  

 

The following is a brief discussion of some of these factors and how they may relate to the 

Northern Virginia planning region.  

 Flood depth: The greater the depth of flooding, the higher the potential for significant 

damages.  

 Flood duration: The longer duration of time that floodwaters are in contact with building 

components, such as structural members, interior finishes, and mechanical equipment, the 

greater the potential for damage.  
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 Velocity: Flowing water exerts forces on the structural members of a building, increasing 

the likelihood of significant damage.  

 Elevation: The lowest possible point where floodwaters may enter a structure is the most 

significant factor contributing to its vulnerability to damage due to flooding. 

 Construction Type: Certain types of construction are more resistant to the effects of 

floodwaters than others. Typically masonry buildings, constructed of brick or concrete 

blocks, are the most resistant to damages simply because masonry materials can be in 

contact with limited depths of flooding without sustaining significant damage. Wood 

frame structures are more susceptible to damage because the construction materials used 

are easily damaged when inundated with water. 

 

3. Risk 
Riverine HAZUS

MH
 analysis was completed for the 2010 revision using the probabilistic and 

100-year scenarios. The below section summarizes the module and highlights the results and 

differences of the HAZUS
MH

 runs.  The HAZUS
MH

 runs are summarized in Appendix D5.  

 

HAZUS
MH

 MR4 is a regional multi-hazard loss estimation model that was developed by FEMA 

and the National Institute of Building Sciences. The primary purpose of HAZUS
MH

 is to provide 

methodology and software application to develop multi-hazard losses at a regional scale. The 

loss estimates are used primarily by local, State, and regional officials to plan and stimulate 

efforts to reduce risk from multi-hazards and prepare for emergency response and recovery
13

.  

 

Potential loss estimates analyzed in HAZUS
MH

 include: 

 Physical damage to residential and commercial buildings, schools, essential facilities, and 

infrastructure; and 

 Economic loss including lost jobs, business interruptions, repair and reconstruction costs.  

 

The HAZUS
MH

 Flood Model analyzes both riverine and coastal flood hazards. Flood hazard is 

defined by a relationship between depth of flooding and the annual chance of inundation to that 

depth. Probabilistic events are modeled by looking at the damage caused by an event that is 

likely to occur over a given period of time, known as a return period or recurrence interval. 

Hazard analysis of the 100-year return interval was performed in order to assess risk to essential 

facilities. 

 

Depth, duration, and velocity of water in the floodplain are the primary factors contributing to 

flood losses. Other hazards associated with flooding that contribute to flood losses include 

channel erosion and migration, sediment deposition, bridge scour and the impact of flood-born 

debris. The HAZUS
MH

 Flood Model allows users to estimate flood losses due to flood velocity to 

the general building stock. The agricultural component will allow the user to estimate a range of 

losses to account for flood duration. The flood model does not estimate losses due to high 

velocity flash floods at this time. Building stock exposure is discussed in detail in the HAZUS
MH

 

MR4 building stock portion of the HIRA. 

 

The flood analysis for the HIRA was completed using the FEMA HAZUS
MH

 software for 

riverine flood hazards. This assessment has been completed for a Level 1 analysis with user-

provided depth grids that were generated from the FEMA DFIRM and Q3 data.  
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Loss estimation for this HAZUS
MH

 module is based on specific input data. The first type of data 

includes square footage of buildings for specified types or population. The second type of data 

includes information on the local economy that is used in estimating losses. Table 4.25 displays 

the economic loss categories used to calculate annualized losses by HAZUS
MH

. Data for this 

analysis has been provided at the census block level.  

 

Table 4.25: HAZUS
MH

 direct economic loss categories and descriptions. 

Category 

Name 

Description of Data Input into 

Model HAZUS Output 

Building 

Cost per sq ft to repair damage by 

structural type and occupancy for 

each level of damage 

Cost of building repair or 

replacement of damaged and 

destroyed buildings 

Contents Replacement value by occupancy Cost of damage to building contents 

Inventory 
Annual gross sales in $ per sq ft Loss of building inventory as 

contents related to business activities 

Relocation 
Rental costs per month per sq ft by 

occupancy 

Relocation expenses (for businesses 

and institutions) 

Income 

Income in $ per sq ft per month by 

occupancy 

Capital-related incomes losses as a 

measure of the loss of productivity, 

services, or sales 

Rental 
Rental costs per month per sq ft by 

occupancy 

Loss of rental income to building 

owners 

Wage 
Wages in $ per sq ft per month by 

occupancy 

Employee wage loss as described in 

income loss 

 

Annualized loss is one way to determine the maximum potential annual loss. This is useful for 

creating a common denominator by which different types of hazards can be compared.  

Annualized losses are the summation of losses over all return periods multiplied by the 

probability of occurrence.  

 

The probabilistic HAZUS
MH

 flood analysis predicts that the Northern Virginia region can expect, 

annually, $99,049,000 in damages due to flood events. Property or ―capital stock‖ losses make 

up about $98,899,000 of the damages (99.8%). This includes the values for building, content, 

and inventory. Business interruption accounts for 0.2% of the annualized losses and includes 

income, rental, wage, and relocation costs.  

 

Table 4.26 illustrates the expected annualized losses broken down by county and city. Fairfax 

County has the highest annualized loss, $47,214,000 accounting for 48% of the total annualized 

losses for Northern Virginia. The majority of the expected damages for all jurisdictions can be 

attributed to building and content value. The flood model incorporates NFIP entry dates to 

distinguish pre-FIRM and post-FIRM census blocks. The results provided in Tables 4.27 and 

4.28 are the total losses for the pre- and post-FIRM census blocks. 
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The stream threshold used to delineate stream reaches included a 10 mi
2
 threshold.  The stream 

threshold influenced a lack of stream delineation within two communities: the City of Fairfax 

and City of Falls Church.  This does not mean streams or floodplains do not exist in these 

communities, however it does mean that the automated, GIS-based method used to define a sub-

watershed and the number of grid cells flowing through the community was less than the 10 mi
2
 

threshold.  In order to try and compensate for the lack of data for these two communities, 

coupled with the need to quantify other flood-related loss estimates, additional flood model work 

was performed using the 100-year scenario. 
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Table 4.26. HAZUS
MH

 Flood Module Annualized Building Loss 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 
Total Loss 

Arlington County $1,935,000 $1,620,000 $20,000 $3,000 $0 $0 $15,000 $3,593,000 

Fairfax County $27,603,000 $19,456,000 $85,000 $46,000 $0 $5,000 $19,000 $47,214,000 

Town of Herndon $0 $0 $0 $0 $0 $0 $0 $0 

Town of Vienna $0 $0 $0 $0 $0 $0 $0 $0 

Town of Clifton $27,000 $47,000 $2,000 $0 $0 $0 $0 $76,000 

Loudoun County $10,332,000 $7,935,000 $105,000 $7,000 $1,000 $1,000 $11,000 $18,392,000 

Town of Leesburg $474,000 $339,000 $0 $0 $0 $0 $0 $813,000 

Town of Purcellville $0 $0 $0 $0 $0 $0 $0 $0 

Town of Middleburg $0 $0 $0 $0 $0 $0 $0 $0 

Town of Round Hill $0 $0 $0 $0 $0 $0 $0 $0 

Prince William County $8,715,000 $6,546,000 $98,000 $1,000 $0 $0 $8,000 $15,368,000 

Town of Dumfries $396,000 $449,000 $7,000 $0 $0 $0 $2,000 $854,000 

Town of Haymarket $0 $0 $0 $0 $0 $0 $0 $0 

Town of Occoquan $409,000 $372,000 $7,000 $0 $0 $0 $1,000 $789,000 

Town of Quantico $16,000 $17,000 $0 $0 $0 $0 $0 $33,000 

City of Alexandria $6,460,000 $5,306,000 $54,000 $10,000 $1,000 $12,000 $7,000 $11,850,000 

City of Fairfax                 

City of Falls Church                 

City of Manassas $0 $0 $0 $0 $0 $0 $0 $0 

City of Manassas Park $36,000 $31,000 $0 $0 $0 $0 $0 $67,000 

Total $56,403,000 $42,118,000 $378,000 $67,000 $2,000 $18,000 $63,000 $99,049,000 
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Table 4.27. Annualized Building Loss Pre-FIRM 

Jurisdiction 
Building 

Loss 

Content 

Loss 
Misc. Total Loss 

Arlington County $1,291,000 $1,024,000 $19,000 $2,334,000 

City of Alexandria $3,906,000 $3,265,000 $59,000 $7,230,000 

City of Manassas $0 $0 $0 $0 

City of Manassas Park $1,000 $1,000 $0 $2,000 

Prince William County $4,232,000 $3,245,000 $58,000 $7,535,000 

Town of Dumfries $210,000 $239,000 $5,000 $454,000 

Town of Occoquan $220,000 $211,000 $3,000 $434,000 

Town of Quantico $16,000 $17,000 $0 $33,000 

 

Table 4.28. Annualized Building Loss Post-FIRM 

Jurisdiction Building Loss 
Content 

Loss 
Misc. Total Loss 

Arlington County $644,000 $596,000 $19,000 $1,259,000 

City of Alexandria $2,554,000 $2,041,000 $25,000 $4,620,000 

City of Manassas $0 $0 $0 $0 

City of Manassas Park $35,000 $30,000 $0 $65,000 

Prince William County $4,483,000 $3,301,000 $49,000 $7,833,000 

Town of Dumfries $186,000 $210,000 $4,000 $400,000 

Town of Occoquan $189,000 $161,000 $5,000 $355,000 

Town of Quantico $0 $0 $0 $0 

 

Figures 4.13 through 4.17 show the total annualized loss for the Northern Virginia planning 

region and individual counties. DFIRM and Q3 maps may be found in Appendix D4.  As seen on 

the figures, there are several areas within cities that have limited loss estimates calculated. This 

may be a result of several conditions, one of which is the default 10 square miles of drainage 

area may be too large of a threshold to define streams with HAZUS
MH

 and results in no stream 

networks being created for those areas. Future versions of this plan and mitigation actions may 

want to investigate using a smaller drainage threshold for analysis; for example, a one square 

mile drainage would be comparable to the FEMA DFIRM maps. 

 

A DFIRM-based 1-%-annual-chance-flood or 100-year analysis was completed in order to assess 

risk for the Cities of Fairfax and Falls Church, as well as to provide information on impacts of 

the 100-year floodplain on critical facilities. The results of this analysis are shown in Table 4.29. 

Fairfax County accounts for over 60% of the losses from the 100-year scenario; $1.7 million in 

damages could be expected for the county. Prince William County could expect damages near a 

half million from to the 100-year scenario.  



 Northern Virginia Hazard Mitigation Plan Update  

 

 

113 

 

Figure 4.13. Total Annualized Loss based on HAZUS
MH

 MR4 Flood Module.  
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Figure 4.14. Arlington County Total Annualized Loss based on HAZUS
MH

 Flood Module. 
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Figure 4.15. Fairfax County Total Annualized Loss based on HAZUS

MH
 Flood Module. 
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Figure 4.16. Loudoun County Total Annualized Loss based on HAZUS

MH
 MR4 Flood Module. 
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Figure 4.17. Prince William County Total Annualized Loss based on HAZUS

MH
 Flood Module.  
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Table 4.29  100-year HAZUS DFIRM Simulation Building Loss 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Direct 

Loss 
Total Loss 

Arlington County $26,664 $26,244 $302 $48 $70 $21 $565 $323 $54,237 

Fairfax County $934,184 $805,776 $14,417 $2,050 $1,790 $745 $5,907 $7,569 $1,772,438 

Town of Herndon $17,531 $27,888 $899 $46 $126 $32 $966 $558 $48,046 

Town of Vienna $9,199 $28,171 $73 $52 $131 $18 $100 $381 $38,125 

Town of Clifton $673 $1,085 $20 $0 $8 $0 $12 $17 $1,815 

Loudoun County $215,815 $190,307 $3,184 $408 $437 $151 $2,546 $2,037 $414,885 

Town of Leesburg $25,500 $33,242 $800 $66 $118 $26 $468 $535 $60,755 

Town of Purcellville $3,857 $5,868 $309 $5 $20 $1 $93 $167 $10,320 

Town of Middleburg $122 $119 $2 $0 $0 $0 $1 $0 $244 

Town of Round Hill $135 $173 $4 $0 $0 $0 $5 $4 $321 

Prince William County $271,914 $237,750 $4,691 $594 $464 $191 $1,667 $2,212 $519,483 

Town of Dumfries $6,305 $7,864 $293 $24 $17 $9 $105 $96 $14,713 

Town of Haymarket $2 $1 $0 $0 $0 $0 $0 $0 $3 

Town of Occoquan $4,003 $9,388 $319 $19 $64 $15 $107 $144 $14,059 

Town of Quantico $228 $197 $1 $0 $1 $0 $1 $2 $430 

City of Alexandria $137,548 $183,526 $2,695 $377 $915 $275 $2,818 $2,637 $330,791 

City of Fairfax $32,086 $50,831 $1,310 $102 $298 $57 $482 $771 $85,937 

City of Falls Church $2,954 $4,575 $103 $14 $33 $5 $61 $144 $7,889 

City of Manassas $10,668 $14,533 $749 $25 $49 $11 $113 $150 $26,298 

City of Manassas Park $2,739 $2,298 $40 $8 $1 $0 $11 $35 $5,132 

Total $1,516,132 $1,374,073 $25,314 $3,312 $3,246 $1,209 $12,543 $14,045 $2,949,874 
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Critical Facility Risk 

The vulnerability of each identified critical facility was assessed using GIS analysis by 

comparing the physical location with the extent of known hazard areas that can be spatially 

defined through GIS technology.  For the Northern Virginia region, this includes flood (100-year 

flood zones), landslides (areas of high or moderate incidence/susceptibility), and wildfire (areas 

of high or moderate risk).  For purposes of this vulnerability assessment, the other defined hazard 

areas are not deemed unique enough to make definitive vulnerability assessments for potentially 

at-risk buildings or facilities that differentiate them from other areas of the region (for example, 

the insignificant spatial differences in peak ground acceleration for the earthquake hazard).   

 

Of those critical facilities identified in the region, many were indeed determined to be in known 

hazard areas upon further GIS analysis and thereby determined to be ―potentially at-risk.‖  

Tables 4.30 – 4.32 summarize the number of potentially at-risk buildings or facilities in the 

region to flood by jurisdiction and facility type.  These determinations are based solely on best 

available data for critical facility locations and delineable hazard areas for. The actual level of 

risk for each facility may only be determined by further on-site assessments.   
 

Table 4.30.  Number of Local Critical Facilities Potentially At-Risk to Flood (2010 plan analysis) 

Jurisdiction EOC Schools Police 
Fire 

Station 

Fire 

Dept. 
Hospital 

Nursing 

Homes 

Arlington County 0 0 0 0 0 0 0 

Fairfax County - 0 0 0 - 0 - 

Town of Herndon - 0 0 0 - 0 - 

Town of Vienna - 0 0 0 - 0 - 

Town of Clifton - 0 0 0 - 0 - 

Loudoun County - 0 - - - 0 - 

Town of Leesburg - 0 - - - 0 - 

Town of Purcellville - 0 - - - 0 - 

Town of Middleburg - 0 - - - 0 - 

Town of Round Hill - 0 - - - 0 - 

Prince William County - - - - - - - 

Town of Dumfries - - - - - - - 

Town of Haymarket - - - - - - - 

Town of Occoquan - - - - - - - 

Town of Quantico - - - - - - - 

City of Alexandria - 2 0 0 0 0 0 

City of Fairfax - 0 0 - - 0 - 

City of Falls Church - 0 - - - - - 

City of Manassas - - - - - - - 

City of Manassas Park - - - - - - - 
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Table 4.31. Number of HAZUS
MH

 Critical Facilities Potentially At-Risk to Flood (2010 

plan analysis) 

Jurisdiction EOC Schools Police 
Fire 

Station 

Fire 

Dept. 
Hospital 

Nursing 

Homes 

Arlington County 0 0 0 0 0 0 0 

Fairfax County 0 2 0 0 0 0 0 

Town of Herndon 0 0 0 0 0 0 0 

Town of Vienna 0 0 0 0 0 0 0 

Town of Clifton 0 0 0 0 0 0 0 

Loudoun County 0 1 0 1 0 0 0 

Town of Leesburg 0 0 0 0 0 0 0 

Town of Purcellville 0 0 0 0 0 0 0 

Town of Middleburg 0 0 0 0 0 0 0 

Town of Round Hill 0 0 0 0 0 0 0 

Prince William County 0 1 0 0 0 0 0 

Town of Dumfries 0 0 1 0 0 0 0 

Town of Haymarket 0 0 0 0 0 0 0 

Town of Occoquan 0 0 0 0 0 0 0 

Town of Quantico 0 0 0 0 0 0 0 

City of Alexandria 0 2 0 0 0 0 0 

City of Fairfax 0 0 0 0 0 0 0 

City of Falls Church 0 0 0 0 0 0 0 

City of Manassas 0 2 0 0 0 0 0 

City of Manassas Park 0 0 0 0 0 0 0 

 

 

Table 4.32. HAZUS Critical Facilities At-Risk to Flood 

(2010 Plan Analysis) 

Jurisdiction Total 

City of Alexandria 2 

Samuel W. Tucker Elementary 1 

St. Mary's Elementary School 1 

City of Manassas 2 

George Carr Round Elementary 1 

La Petite Academy 1 

Fairfax County 2 

Browne Academy 1 

Lees Corner (School) 1 

Loudoun County 2 

Aldie Volunteer Fire Department  Inc. 1 

Hutchison Farms Elementary 1 
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Table 4.32. HAZUS Critical Facilities At-Risk to Flood 

(2010 Plan Analysis) 

Jurisdiction Total 

Prince William County 1 

Stonewall Jackson High School 1 

Town of Dumfries 1 

Dumfries Police Dept 1 

Total 10 
 

During the 2006 plan, no schools were determined to be at risk for flooding, based on available 

data. For the 2010 update, HAZUS
MH

 analysis revealed that eight schools, one fire and one 

police station could expect moderate damage from a 100-year flood scenario. These facilities are 

included in Table 4.32. 

 

Information for the HAZUS
MH

 local critical facilities in the flood zones are available in the 

Critical Facility-Risk Appendix D2. 
 

The most vulnerable properties to flooding in the Northern Virginia region are located in SFHAs 

identified by FEMA through the completion of detailed Flood Insurance Studies.  The DFIRMs 

depicting the SFHAs in Appendix D4 illustrate the location of these areas for each jurisdiction 

based upon the most up-to-date digital floodplain data as provided by the FEMA Map Service 

Center (http://www.msc.fema.gov).  Digital data was available for all of the localities within the 

Northern Virginia planning region.  

 

During the 2006 plan creation, the digital flood data was overlaid with local parcel data and used 

to perform a GIS-based risk assessment for critical facilities (summarized previously in this 

section) and for determining the exposure (number and value) of potentially at-risk structures.  In 

order to further assess the Northern Virginia region‘s flood hazard vulnerability, a detailed GIS-

based hazard assessment was completed for those jurisdictions that had submitted the necessary 

GIS data layers.  This included digital flood data, tax parcel records (including year-built and 

assessed building value data) and building footprint data.  With 100% of the requested data, it is 

possible to estimate total building exposure in the 100-year floodplain.  Table 4.33 summarizes 

the results of the assessment by jurisdiction to the maximum extent possible based upon data 

availability.  As can be seen in the table, exposure data is limited for certain jurisdictions.  Total 

building exposure can only be calculated for the City of Alexandria ($459 million) and the City 

of Fairfax ($123 million).   
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Table 4.33.  100-year Floodplain Exposure in the Northern Virginia Region (Zones A and AE) from 2010 plan 

analysis 

Jurisdiction Parcels 

Parcels 

in 

SFHA 

Assessed 

Bldg Value 

in SFHA 

Developed 

Parcels in 

SFHA 

Vacant 

Parcels in 

SFHA 

Buildings 
Buildings 

In SFHA 

Arlington County 38,174 643 - - - 42,866 267 

Fairfax County 344,917 13,380 - - - 231,412 2,264 

Town of Clifton 142 25 - - - 143 7 

Town of Herndon 6,998 279 - - - 4,175 43 

Town of Vienna 5,964 323 - - - 6,224 135 

Loudoun County - - - - - 82,519 1,072 

Town of Leesburg - - - - - 9,754 266 

Town of Middleburg - - - - - 574 3 

Town of Purcellville - - - - - 3,148 26 

Town of Round Hill - - - - - 464 10 

Prince William 

County 138,989 6,852 - - - 141,579 2,314 

Town of Dumfries 1,671 163 - - - 1,739 145 

Town of Haymarket 540 17 - - - 554 3 

Town of Occoquan 459 127 - - - 274 90 

Town of Quantico 366 19 - - - 228 1 

City of Alexandria 24,786 2,304 $2,212,767,492 2,019 285 41,158 1,916 

City of Fairfax 7,375 630 - - - 7,986 233 

City of Falls Church 4,311 288 - - - 4,602 278 

City of Manassas 15,714 556 $316,910,200 393 163 8,024 122 

City of Manassas 

Park - - - - - 4,152 77 

 

To supplement what was completed in 2006, HAZUS
MH

 flood scenarios were completed for the 

100-year and probabilistic scenario. The HAZUS
MH

 analysis and loss estimation is further 

described in the following sections.  
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4. Overall Loss Estimates and Ranking 
The loss estimates and ranking results for the flood hazard in the Northern Virginia region is 

principally based on the results of the detailed GIS and HAZUS
MH

 analysis, NCDC storm events, 

the Commonwealth of Virginia‘s 2010 HIRA, and the 2006 analysis completed for this plan.   

 

Since 1993, the Northern Virginia region has been severely impacted by numerous instances of 

flooding.  Based on the NCDC data for 439 flood events, there has been over $25,708,755 in 

property and $2,386,304 in crop total damages from 1993 through August 2009.  To be able to 

determine annualized loss for the region, the total damages from NCDC were divided by the 

length of available record. Table 4.34 summarizes the total damages and annualized damages for 

each county and city in the planning region. At this time, town specific information is not 

recorded in the NCDC database. The county that the town resides in should be used as a 

reference point for estimated damages.  Table 4.35 summarizes the annualized loss values from 

the Virginia State plan, which utilizes a general risk based on percent of census tracts located in 

the SFHA. Prior to this period of record, very little historical damage data exists for past flood 

events.   

 

Table 4.34. NCDC flood damages and annualized loss estimates. 

Jurisdiction 

Damages (1993 - 2009) Annualized 

Property Crop Property + Crop Property Crop Property + Crop 

Arlington 

County 
$4,405,124 $341,254 $4,746,378 $259,125 $20,074 $279,199 

Fairfax 

County 
$13,254,002 $378,349 $13,632,352 $779,647 $22,256 $801,903 

Loudoun 

County 
$3,449,790 $229,495 $3,679,285 $202,929 $13,500 $216,429 

Prince 

William 

County 

$2,225,367 $410,387 $2,635,753 $130,904 $24,140 $155,044 

City of 

Alexandria 
$628,307 $341,254 $969,561 $36,959 $20,074 $57,033 

City of 

Fairfax 
$0 $0 $0 $0 $0 $0 

City of Falls 

Church 
$576,049 $341,254 $917,302 $33,885 $20,074 $53,959 

City of 

Manassas 
$1,170,116 $344,312 $1,514,428 $68,830 $20,254 $89,084 

City of 

Manassas 

Park 

$0 $0 $0 $0 $0 $0 

Total   $25,708,755 $2,386,304 $28,095,058 $1,512,280 $140,371 $1,652,650 
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Table 4.35 Commonwealth of Virginia’s 

2010 HMP flood rank and annualized 

losses 

Jurisdiction  

(rank in Virginia HMP) 

Annualized 

Loss  

Fairfax County (2) $7,505,247 

Prince William County (6) $3,069,348 

Loudoun County (8) $2,157,842 

Alexandria, City of (10) $1,997,414 

Fairfax, City of $420,031 

Arlington County $308,235 

Manassas, City of $212,413 

Falls Church, City of $112,540 

Manassas Park, City of $41,588 

TOTAL $15,824,658  

 

During the 2006 plan creation, annualized losses for flooding were estimated at $3,912,000 for 

the region. For the 2010 plan update, seven additional years of record were utilized to develop 

updated annualized loss estimates of $1,652,650 for NCDC data. The HAZUS
MH

 annualized loss 

for the region is over $99 million.  Based on the 100-year flood HAZUS
MH

 scenario, the region 

could expect $2,949,874 in damages (impact to assets) from the 100-year flood.  Table 4.36 

compared the different loss estimates and methodologies used to derive them. 

 

Table 4.36 Comparison of annual loss estimates and methodologies: 

Plan 
Loss 

Estimate 
Methodology 

2006 NoVA HMP $3,912,000 Based on recorded historical events and applied loss 

estimation methodology. 

HAZUS
MH

 

Annualized Loss 
$99,049,000 

HAZUS
MH

 riverine analysis 

NCDC 

(1993 – 2009) 

Annualized Loss 

$1,652,650 Total reported property damages divided by total 

number of years of record 

2010 VA HMP 

Annualized Loss 
$15,824,658 Based on FIA Depth-Damage assumptions, DFIRMS, 

and census data for building exposure 

 

The Commonwealth of Virginia‘s 2010 hazard mitigation plan ranking was based on the NCDC 

database. The update to the Northern Virginia plan used this same framework to establish a 

common system for evaluating and ranking hazards. The geographic extent score for each 

jurisdiction is based on the percent of the jurisdiction that falls within the SFHA, as defined by 

FEMA. Figure 4.18 shows the seven parameters that were used to calculate the overall risk of 

flooding for the Northern Virginia region.  
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Initially the entire region, except for the City of Fairfax, was ranked high, where the city 

received a medium-high ranking for flooding.  This was found to be attributed to several of the 

ranking parameter scores (i.e., population vulnerability, damages, and geographic extent).  

However, based upon committee feedback, the City of Fairfax ranking parameters have been 

changed in the final plan to mirror that of Fairfax County. This is reflected in Figure 4.55 and the 

overall ranking map (Figure 4.61) at the end of the Risk Assessment. NCDC values contained 

within the tables have not been adjusted and reflect what was available in the database. 
 

According to the 2006 qualitative assessment performed using the PRI tool, the flood hazard 

scored a PRI value of 3.3 (from a scale of 0 to 4, with 4 being the highest risk level).  Table 4.37 

summarizes the risk levels assigned to each PRI category. The updated ranking aligns 

appropriately with the 2006 rankings for both the qualitative and quantitative measures.  

 

Table 4.37 2006 Qualitative Assessment for Flood 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level 
Highly 

Likely 
Critical Moderate 6 to 12 hours 

Less than one 

week 

 

According to the 2006 qualitative assessment performed using the PRI tool, the erosion hazard 

scored a PRI value of 1.9 (from a scale of 0 to 4, with 4 being the highest risk level).  Table 4.38 

summarizes the risk levels assigned to each PRI category. 

 

Table 4.38 2006 Qualitative Assessment for Erosion 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level Likely Minor Negligible 
More than 24 

hours 

More than one 

week 

 

The 2006 PRI assessment still is valid and supports the updated ranking and loss estimates.  
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Figure 4.18. Flood Hazard Ranking 
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VI. Winter Storm (with extreme cold) 
 

NOTE: As part of the 2010 plan update, the Winter Storm hazard was reexamined and new 

analyses performed.  This new analyses included, but was not limited to: 1) refreshing the hazard 

profile; 2) updating the previous occurrences; 3) determining the annualized number of hazard 

events and losses by jurisdiction using NCDC and other data sources where available; 4) 

updating the assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard 

by jurisdiction using the methodology described in detail in Chapter 4 Section IV Ranking and 

Analysis Methodologies.  In an attempt to make for a more cohesive analysis of winter related 

natural hazards, Extreme Cold was incorporated into the Winter Storm section for the 2010 plan 

update.  Each section of the plan was also reformatted for improved clarity, and new maps and 

imagery, when available and appropriate, were inserted. 

 
A. Hazard Profile 

 

1. Description 
A winter storm can range from a moderate snow over a period of a few hours to blizzard 

conditions with blinding wind-driven snow that lasts for several days.  Some winter storms 

impact multi-State regions.  Winter storms may be accompanied by low temperatures, ice, and 

heavy and/or blowing snow, which can severely impair visibility. 

 

Winter storms may include snow, sleet, freezing 

rain, or a mix of these wintry forms of 

precipitation.  Sleet – raindrops that freeze into 

ice pellets before reaching the ground – usually 

bounce when hitting a surface and do not stick 

to objects; however, sleet can accumulate like 

snow and cause a hazard to motorists.  Freezing 

rain is rain that falls onto a surface with a 

temperature below freezing, forming a glaze of 

ice.  Even small accumulations of ice can cause 

a significant hazard, especially on power lines 

and trees.  An ice storm occurs when freezing 

rain falls and freezes immediately upon impact.  

Communications and power can be disrupted for 

days, and even small accumulations of ice may cause extreme hazards to motorists and 

pedestrians. 
 

A freeze is weather marked by low temperatures, especially when below the freezing point (zero 

degrees Celsius or 32 degrees Fahrenheit).  Extreme cold can lead to hypothermia and frostbite, 

which are both serious medical conditions.  House fires and carbon monoxide poisoning are also 

possible as people use supplemental heating devices (wood, kerosene, etc.) and fuel burning 

lanterns or candles for emergency lighting. 

 

 
February, 2010 winter storm impacts NOVA 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

128 

 

2. Geographic Location/Extent 
The Northern Virginia region is located in a part of the country that experiences hazardous 

winter weather conditions, including severe winter storms that bring heavy accumulations of 

snow, sleet, and freezing rain.  On average, the region receives approximately 15 to 21 inches of 

snow annually. The region‘s biggest winter storms are typically associated with Nor'easters. 

During these events, winds around the storm's center can become intense, building waves that 

erode the Potomac shoreline and sometimes pile water inland causing extensive coastal flooding 

and severe erosion.  These systems may also produce blinding snowfall that can accumulate to a 

foot or more or mixed precipitation that may leave a coating of ice.  Other types of winter 

weather systems are more of a nuisance and generally do not cause major damage.  Weather 

systems such as the "Alberta Clipper" (a fast moving storm from the Alberta, Canada region), or 

a cold front sweeping through from the west, generally do not bring more than a few inches of 

snow in a narrow 50 to 60 mile-wide band.  Figures 4.19 and 4.20 show the average number of 

days in Virginia with at least 3 and 6 inches of snowfall. 

 

3. Magnitude or Severity 
Since 1993, there have been 857 winter storm event reports recorded by the NCDC for the 

Northern Virginia region, causing an estimated $394,974 in annualized property damage.  Most 

storm damages are attributable to traffic accidents and roof or other structural collapses.  It is 

important to note that the considerable costs associated with lost wages and business 

opportunities, lowered productivity, and snow and ice removal are not factored into NCDC 

annualized losses due to winter storm events.   

 

The Northeast Snowfall Impact Scale (NESIS) developed by Paul Kocin and Louis Uccellini 

attempts to rank Northeast snowstorms based on the impacts these systems have on society. The 

scale is broken into five categories ranging from Category 1 which is considered a ―Notable‖ 

event, to a Category 5 which is considered ―Extreme.‖ The amount of snowfall for a particular 

storm and the population impacted are the factors used in assigning NESIS values.  This scale is 

mentioned here as background information for the reader and is infrequently referenced by the 

media or the NWS in describing significant snowfall events.  

 

4. Previous Occurrences 
December 18-19, 2009 

A storm system that formed over the Gulf of Mexico gathered strength as it tracked to a position 

off the Carolina coast and then along the Eastern Seaboard. Snow began over northern Virginia 

during the evening of Friday, December 18, and continued into much of the following day.  The 

storm caused travel to ground to a halt as roads, railways, and runways became snow covered 

and in some cases impassable.  The initial heavy, wet nature of the snow combined with winds 

that gusted to over 35 mph at times left thousands in the Mid-Atlantic without power.  Ronald 

Reagan Washington National Airport recorded 15 inches of snow on December 19, for a two-day 

storm total of 16.4 inches.  Slightly higher amounts fell just to the west and south with Dulles 

International Airport receiving 19.3 inches. 
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 December 19, 2009; Heavy snow falling over northern Virginia almost as fast as it can be removed by Department 

of Transportation crews. 

 

February 5-6, 2010 

Record-breaking snowfall fell over Northern Virginia and much of the Mid-Atlantic.  A storm 

system moving through the Midwest phased with another system moving across the South, 

growing more powerful off the Carolina coast.  The system then tracked northeast and then east 

along the Mid-Atlantic coast before heading out to sea.  Snow began during the afternoon hours 

of February 5 and continued into the early evening of February 6.  Preliminary indications are 

that 32.4 inches fell over the two-day period at the NWS Forecast Office in Sterling, Virginia 

near Dulles International Airport, with 17.8 inches at Ronald Reagan Washington National 

Airport.  Whether by air, rail, or roadway, travel became nearly impossible as winds gusting over 

35 mph whipped snow into drifts of up to four feet deep.  This storm was the second paralyzing 

snowstorm of the season for what would turn out to be (according to preliminary NWS data) 

northern Virginia‘s snowiest winter on record.  The storm was nicknamed ―Snowpocalypse‖ and 

―Snowmageddon‖ by local media and others.  The snow forced the shutdown of the Federal 

government for four and a half consecutive days.  

 

February 9-10, 2010 

A dry, powdery snow accompanied by wind gusts of 40 to 50 mph caused white-out conditions 

across a considerable portion of northern Virginia, particularly on the morning of February 10.  

Snow drifts up to four feet high leftover from the storm of February 5-6 and up to a foot of 

additional accumulation from this storm brought travel in the area to a standstill once again.  

Conditions were so fierce that at 7am, the Virginia Department of Transportation ceased 

snowplow operations citing visibility of less than 100 feet at times. Total accumulations from 

this storm were greatest over the eastern and northern sections of the region where 10 to 14 

inches was common near the borders with the District of Columbia and Maryland.  Lighter 

amounts of generally 5 to 9 inches fell over the rest of the region.   
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Source: February 6, 2010; Pentagon City, Arlington, Virginia, North American Blizzard of February 2010.  

Mariordo Mario Roberto Duran Ortiz. 

Other significant winter weather events: 

February 14-18, 2003 

A major winter storm dumped 20 to 36 inches of snow in northern Virginia over the four-day 

period, with a 24-hour snowfall record of 16.7 inches set at Ronald Reagan Washington National 

Airport. 

 

December 7, 2002 (Extreme Cold) 

Record-breaking cold settled into northern Virginia on this day as low temperatures reached 1 

degree above zero at Dulles International Airport.  Temperatures fell to -1° F in Lincoln in 

Loudoun County and -4° F at the NWS Forecast Office in Sterling. 

 

January 27, 2000 (Extreme Cold) 

High pressure was located directly over the Mid-Atlantic region between the 27th and 29th. The 

combination of clear skies, calm winds, and a snowpack led to extremely cold temperatures that 

fell to below zero degrees Fahrenheit.  On the 27th, a 59-year-old woman was found dead in the 

parking lot of a shopping center in Fairfax, an apparent victim of hypothermia.  

 

January 24-25, 2000 

A nor'easter spread heavy snow into Virginia during the night of the 24th and through the 25th.  

Several inches of snow were on the ground at daybreak, with winds gusting at 25 to 45 mph 

creating blizzard-like conditions in some areas.  The region was at a standstill.  Airports and 

transit systems were shut down and schools were closed.  Federal, State, and county government 

offices were closed or quickly closed once the full impact of the storm was realized.  Some 

Federal employees in Northern Virginia who began their commutes before the government 

shutdown were left battling the storm in their attempts to return home.  

 

March 9, 1999 

Heavy snow fell across the region.  Schools were closed and some parents stayed home with 

their children, but many others found themselves at work and on the roads in rapidly 

deteriorating conditions.  In the heaviest band, snow was falling at a rate of two inches per hour, 

making it hard for road crews to keep up.  Cars were stuck in snow and abandoned and soon 

http://commons.wikimedia.org/wiki/User:Mariordo
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littered the roadways making plowing even more difficult and travel for others even more 

hazardous.  Ronald Reagan Washington National Airport and Dulles International Airport were 

closed for most of the day.  Loudoun County alone reported 53 vehicle accidents and 18 injuries.  

For those schools that did not close, 24 school buses got stuck on rural routes.  At least 200 

abandoned, damaged, or stuck vehicles had to be towed off Interstates 95 and 66.  Fairfax 

County reported 500 disabled vehicles and 30 injuries in just six hours. 

 

April 10, 1997 (Extreme Cold) 

A record cold arctic air mass overspread the Northern Virginia piedmont and the Shenandoah 

Valley over night on the 9th and 10th, dropping temperatures into the upper teens to lower 20s 

across the entire area.  These temperatures arrived on the heels of an above normal winter 

season, especially pronounced in late March, when peach and apple blossoms reached critical 

bloom stage up to 2 weeks ahead of schedule.  This accelerated growth led to high kill 

percentages across the region, with estimates showing at least a 70 to 90 percent kill of the peach 

crop, and similar kills among the Red Delicious apple crop.  

 

January 6-13, 1996 

On the morning of January 6th, much of Virginia and the Washington, DC, area was buried 

under two feet of snow.  Many rural and some residential areas did not see a snow plow for five 

days.  The Federal government remained shut down for four days.  Many local governments and 

businesses were also closed.  Schools announced their closure for the entire week and some were 

closed longer.  A second storm struck on Friday, January 12th dumping another two to six 

inches.  Snowfall totals across the region ranged from 19 inches in Prince William County to 35 

inches in Loudoun County. 

 

February 2-3 and February 16, 1996 

A continuing series of Alberta clippers followed by strong nor'easters struck the region.  The 

storm on February 2nd and 3rd dropped 6 to 10 inches of snow.  On the 16th, a nor'easter moved 

up the coast dumping an additional six to 12 inches of snow. 

 

March 13-14, 1993  

The "Superstorm of March '93" was also known as "The Storm of the Century" for the eastern 

United States, due to its large area of impact, reaching all the way from Florida and Alabama 

through New England.  The storm was blamed for some 200 deaths and cost approximately 

2 billion dollars to repair damages and remove snow.  In a large swath from Alabama to New 

England, it dropped over a foot of snow.  As the storm's center crossed Virginia, weather stations 

recorded their lowest pressure ever.  It brought heavy snow and blizzard conditions over portions 

of the region, and some roofs collapsed under the weight of the snow.  

 

February 18-19, 1979 

"The Presidents Day Storm" was considered the worst storm in 57 years to strike Northern 

Virginia.  Snow depths from the storm accumulated up to 20 inches.  At times, snow was falling 

two to three inches per hour and temperatures were in the single digits to teens.  Huge tractors 

and other farm machinery had been driven to the Mall in Washington, DC, to protest for higher 

agricultural pricing.  When the storm hit, the farmers used their equipment to help locals dig out 
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of nearly two feet of snow.  Four deaths were attributed to heart attacks from stress due to 

overexertion during and after the storm, and 18 injuries occurred from falls on ice. 

 

February 15-16 and March 20-21, 1958: 

Over 14 inches of snow fell in Northern Virginia in mid-February.  Transportation was 

paralyzed, and two deaths were attributed to the storm.  Another nor'easter struck on March 21st, 

dropping 10 to 15 inches across the region. 
 

B. Risk Assessment 
 

1. Probability of Future Occurrences 
The probability of future winter weather events is usually determined based on an examination of 

the historical frequency of occurrence of such events.  The NCDC Storm Events database 

contains winter weather events and damages dating back to 1993, but it does not systematically 

document the magnitude or intensity of each event.  Long-term weather station observation data 

provides more detailed information on event magnitude (as measured by snowfall depth, 

precipitation types, and temperature), but does not provide any information regarding historical 

impacts.   

 

Rather than relying solely on existing climatology information, independent analyses of weather 

station data were performed for the Commonwealth of Virginia Emergency Operations Plan to 

estimate the probability of specific winter weather occurrences.   

 

Using daily weather station data involves decisions about which weather stations to include in 

the analysis and how to handle any gaps in the data record.  In deciding which weather stations 

to use, the location, period of record, and data variables reported are the key considerations. 

Virginia stations with substantially complete data from 1960 through 2000 were chosen for the 

Virginia Hazard Mitigation Plan analysis.  Small interruptions or gaps exist in these stations‘ 

data records, which may indicate periods when the station was not operational.  Entire years with 

no data were removed from consideration when conducting the analyses in this report, but 

smaller data gaps were ignored.  As a result, the statistics generated from this data may slightly 

underestimate the frequency or intensity of winter weather phenomena. Future plan updates 

might consider more involved techniques, which could potentially improve this area of the 

analysis.  

 

As part of the analysis for the State plan, weather station data was downloaded from the NCDC 

archives.
14

  A selection of cooperative weather stations operating between 1960 and 2000 was 

loaded into a Microsoft Access database in order to determine the annual frequency of 

occurrence of certain conditions.  The daily station data variables relevant to this investigation 

include 24-hour snowfall depth, minimum temperature, and daily weather type codes. 

 

The NCDC archives, and specifically the Daily Surface Data records (DS3200 / 3210 / 3205 / 

3206), provide data in comma-delimited text files, which must be transformed in order to create 

a database table as a single daily record.  This transformation was accomplished using a macro 

written with Visual Basic for Applications in Access. This macro converts the data from its 

original format, with all days of a month in one record, to a format containing only one day per 

record.  With the daily data thus transformed, a second macro calculated and reported the annual 
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frequency of occurrence for user-specified conditions.  In this instance, the probability that a 

given year would contain at least three days with three inches of snowfall was examined.   

 

Figures 4.18 and 4.19 are a selection of results from CGIT analysis of the daily snowfall and 

temperature weather station data from the Virginia Hazard Mitigation Plan. These figures 

illustrate a general trend towards more frequent and more intense winter weather at higher 

elevations and at higher latitudes.  In these figures, the station-specific statistics have been used 

as the basis for a seamless statewide estimate based on multiple linear regressions between the 

weather statistics (dependent variable) and elevation and latitude (independent variables).  The 

analysis shows that the average number of days with at least three inches of snowfall varies from 

three to seven days in western portions of Loudoun County, to two to three days throughout the 

remainder of Northern Virginia.  The average number of days with at least six inches of snowfall 

was between one and 1.5 over western sections of Loudoun County and generally one day or 

fewer in the remainder of Northern Virginia. 

 

Based on this analysis and the historical record, winter storms will remain a highly likely 

occurrence for the entire Northern Virginia region.  If history continues to hold true, western 

sections of Loudoun County can expect a slightly higher likelihood of experiencing 

accumulating snowfall relative to the remainder of Northern Virginia. 

 

Long range climate modeling suggests that as the planet warms, a trend of more winter 

precipitation taking the form of liquid precipitation, rather than snowfall would result.
15

  Future 

hazard mitigation plan updates might consider factoring the latest climate science as part of a 

quantitative method for determining the probability of future occurrence of wintry weather.
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Figure 4.19. Average Numbers of Days with At Least Three Inches of Snow
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Figure 4.20. Average Numbers of Days with At Least Six Inches of Snow 
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2. Impact & Vulnerability 
Winter storm vulnerability can be thought of in terms of individual, property, and societal 

elements.  For example, the exposure of individuals to extreme cold, falling on ice-covered 

walkways, and automobile accidents is heightened during winter weather events.  Property 

damage due to winter storms includes damage done by and to trees, water pipe breakage, 

structural failure due to snow loads, and injury to livestock and other animals.  The disruption of 

utilities and transportation systems, as well as lost business and decreased productivity are 

vulnerabilities of society as a whole.  The vulnerability to these damages varies in large part due 

to specific factors; for example, proactive measures such as regular tree maintenance and utility 

system winterization can minimize property vulnerability.  Localities accustomed to winter 

weather events are typically more prepared to deal with them and therefore less vulnerable than 

localities that rarely experience winter weather. 

 

The impacts of winter storms are primarily quantified in terms of the financial cost associated 

with preparing for, response during, and recovering from them.  The primary source of data 

providing some measurement of winter storm impacts is the NCDC Storm Events database.  The 

database includes winter event data back to 1993, but is not necessarily complete or consistent 

from event to event.  Although a more comprehensive, labor-intensive analysis consisting of 

using weather station data, NCDC damages, and other data sources could possibly produce an 

intensity-damage relationship between winter weather occurrences and resultant damages, this 

type of analysis was not performed for the update of this or the State Plan. The branches of 

government most often affected by winter storms include the Virginia Department of 

Transportation and local public works and transportation departments.  Roadway treatment 

operations often begin in advance of a winter storm, and continue for as long as necessary.   

 

3. Risk 
Risk, as defined as probability multiplied by impact, cannot be fully estimated for winter storms 

due to the lack of intensity-damage models for this hazard.  Instead, estimates of the financial 

impacts of winter storms can be developed based on NCDC winter weather event data that runs 

from 1993 to November 2009.  Examination of NCDC data shows that there were 857 winter 

weather events in the database, producing an estimated annual loss of $394,977 (See Table 4.39).  

The data indicates that Fairfax County reported the highest annualized property and crop losses 

due to winter storms at $60,537. 
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Table 4.39 Annualized Property and Crop 

Loss Due to Winter Storms 

Winter Storms 

Number of Total 

Events 
857 

Years of Record 

1993 - 2009 

Annualized Property 

and Crop Damage 

Arlington County $60,484 

Fairfax County $60,537 

Loudoun County $31,982 

Prince William County $60,502 

City of Alexandria $60,484 

City of Fairfax $0 

City of Falls Church $60,484 

City of Manassas $60,502 

City of Manassas Park $0 

Total   $394,977 

 

The winter weather frequency data from the Commonwealth shows a strong trend toward more 

winter weather occurring in areas at higher latitudes and at higher elevations.  The mountainous 

western portion of the State and the northern portions of the State, including Northern Virginia, 

experience winter weather more often and with greater severity than other portions of Virginia.  

While the magnitude of damages from winter storms are perhaps not typically as great as 

experienced in association with extreme flooding or a severe earthquake, winter storms occur 

much more frequently and usually over broader areas.  In addition, storm events with relatively 

low intensity can nevertheless cause significant impacts, especially in areas unaccustomed to 

such events.   
 

Losses associated with winter storms are typically related to snow removal and business 

interruption, although power failure is also a significant secondary hazard commonly associated 

with winter storms, and particularly ice events.  In addition to the impacts on transportation, 

power transmission, and communications, severe winter storms in the Northern Virginia region 

have at times cause severe property damage due to roof collapses.  According to FEMA, most 

injuries and fatalities related to winter storms are caused by vehicle accidents and hypothermia. 

The entire Northern Virginia region is generally equally susceptible to winter storms, and has 

experienced similar numbers of events and levels of damage.  Due to higher residential and 

commercial densities, Arlington and Fairfax counties may be more severely impacted by winter 

storms in terms of interruption to services (transportation, communication, etc.), but aren‘t 

considered significantly more vulnerable. 
   

Critical Facility Risk 

Quantitative assessment of critical facilities for winter storm risk was not feasible for this update. 

Even so, it is apparent that transportation structures are at greater risk from winter storms. In 
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addition, building construction type – particularly roof span and construction method, are factors 

that determine the ability of a building to perform under severe stress weights from snow. 

Finally, not all critical facilities have redundant power sources and may not even be wired to 

accept a generator for auxiliary heat.  Future plan updates should consider including a more 

comprehensive examination of critical facility vulnerability to winter storms.  

 

Existing Buildings and Infrastructure Risk 

Risk to existing buildings and infrastructure is largely determined by building construction type 

– particularly roof span and construction method.  Both are factors that determine the ability of a 

building to perform under severe stress weights from snow.  
 

Overall Loss Estimates and Ranking 

During the 2006 plan creation, annualized loss for winter storms was estimated at $109,000 for 

the region. For the 2010 plan update, seven additional years of NCDC storm events data were 

utilized to develop updated annualized loss estimates of $394,977. 

 

The Commonwealth of Virginia‘s 2010 HIRA ranking was based largely on the NCDC storm 

events database. The update to the Northern Virginia plan used this same framework to establish 

a common system for evaluating and ranking hazards.  In determining a score and ranking for 

winter storm, the geographic extent score for each jurisdiction is based on the analysis of the 

average annual number of days receiving at least three inches of snow (Figure 4.18), calculated 

as an area weighted average for each jurisdiction.  The methodology for the scoring and ranking 

of hazards is described in detail in the Risk Assessment and Methodology section. Based on this 

methodology, all of Northern Virginia is considered at ‗High‘ risk for winter storms (see Figure 

4.21). It should also be noted that the overall rankings for Winter Weather have been altered to 

reflect MAC feedback for the Cities of Fairfax and Manassas Park. Based solely on the ranking 

parameter data, these two cities received slightly lower scores as compared to the rest of the 

region. According to the qualitative assessment performed for the 2006 Plan raking using the 

PRI tool, the winter storm hazard scored a PRI value of 3.0 (from a scale of 0 to 4, with 4 being 

the highest risk level).  Table 4.40 summarizes the risk levels assigned to each PRI category. 

 

Table 4.40. 2006 Qualitative Assessment for Winter Storms 

 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level 
Highly 

Likely 
Limited Large 

More than 24 

hours 

Less than one 

week 
 

The 2006 PRI assessment still is valid and supports the updated ranking and loss estimates.
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Figure 4.21. Winter Hazard Ranking and Risk
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VII. High Wind/Severe Storms  
(Including thunderstorms and hurricanes) 

 
NOTE: As part of the 2010 plan update, the High Wind / Severe Storm hazards were reexamined 

and a new analysis performed.  This new analysis included, but was not limited to: 1) refreshing 

the hazard profiles; 2) updating the previous occurrences; 3) determining annualized number of 

hazard events and losses by jurisdiction using NCDC and other data sources where available; 4) 

updating the assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard 

by jurisdiction using the methodology described in detail in Chapter 4, Section IV Ranking and 

Analysis Methodologies.  Each section of the plan was also reformatted for improved clarity and 

new maps and imagery, when available and appropriate, were inserted. 

 

A. Hazard Profile 
 

1. Description 
Wind is the motion of air past a given point caused by a difference in pressure from one place to 

another.  Wind poses a threat to Northern Virginia in many forms, including that produced by 

severe thunderstorms and tropical weather systems.  The effects can include blowing debris, 

interruptions in elevated power and communications utilities, and intensified effects of winter 

weather.  Harm to people and animals as well as damage to property and infrastructure may 

result.  

 

B. Severe Thunderstorms 
According to the NWS, more than 100,000 thunderstorms occur each year in the U.S., though 

only about 10% of these storms are classified as ―severe.‖  A thunderstorm with wind gusts in 

excess of 58 miles per hour (50 knots) and/or hail with a diameter of 3/4" or more is classified as 

a ―severe thunderstorm.‖  Although thunderstorms generally affect a small area, they are very 

dangerous because of their ability to generate 

tornadoes, hail, strong winds, flash flooding, and 

lightning.  While thunderstorms can occur in all 

regions of the United States, they are most 

common in the central and southern States because 

atmospheric conditions in those regions are most 

ideal for generating these powerful storms. 

 

Thunderstorms are caused when air masses of 

varying temperatures and moisture content meet.  

Rapidly rising warm moist air serves as the 

―engine‖ for thunderstorms.  These storms can 

occur singularly, in lines, or in clusters.  They can 

move through an area very quickly or linger for 

several hours. 

 

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

charges within a thunderstorm, creating a ―bolt‖ when the buildup of charges becomes strong 

enough.  This flash of light usually occurs within the clouds or between the clouds and the 

Multiple cloud-to-ground and cloud-to-cloud 

lightning strikes observed during a nighttime 

thunderstorm. (Photo courtesy of NOAA Photo 

Library, NOAA Central Library; OAR/ERL/ 

National Severe Storms Laboratory) 



Northern Virginia Hazard Mitigation Plan Update  

 

 

141 

 

ground.  A bolt of lightning can reach temperatures approaching 50,000 degrees Fahrenheit.  

Lightning rapidly heats the sky as it flashes, but the surrounding air cools following the bolt.  

This rapid heating and cooling of the surrounding air causes thunder.  On average, 89 people are 

killed each year by lightning strikes in the United States. 

 

1. Geographic Location/Extent 
Although most frequent in the Southeast and parts of the Midwest, thunderstorms are a relatively 

common occurrence across Northern Virginia and have been known to occur in all calendar 

months.  The NWS collected data for thunderstorm days, number and duration of thunder events, 

and lightning strike density for the 30-year period from 1948 to 1977.  The analysis of this data 

determined that on average, 50 to 60 thunderstorm events occur annually in Northern Virginia.  

No one portion of Northern Virginia is deemed to be more likely to experience thunderstorms 

than another portion of the region.   

 

Figure 4.22 illustrates thunderstorm hazard severity based on the annual average number of 

thunder events from 1948 to 1977. 
 

 
Figure 4.22. Annual Average Number of Thunder Events 

Source: Federal Emergency Management Agency 
 

2. Magnitude or Severity 
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Straight-line winds, which in extreme cases have the potential to cause wind gusts that exceed 

100 miles per hour, are responsible for most thunderstorm wind damage.  One type of straight-

line wind, the downburst, can cause damage equivalent to a strong tornado and can be extremely 

dangerous to aviation.  Figure 4.23 shows how the frequency and strength of extreme 

windstorms vary across the United States.  The map was produced by FEMA and is based on 40 

years of tornado history and over 100 years of hurricane history.  Zone IV, the darkest area on 

the map, has experienced both the greatest number of tornadoes and the strongest tornadoes.  As 

shown by the map key, wind speeds in Zone IV can be as high as 250 MPH.   
 

 

 
Figure 4.23. Wind Zones in the United States 
Source: Federal Emergency Management Agency 
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Hailstorms are another potential damaging 

outgrowth of severe thunderstorms.  Figure 4.24 

shows significant hail events occurring between 

1955 and 2009.  Early in the developmental stages 

of a hailstorm, ice crystals form within a low-

pressure front due to the rapid rising of warm air 

into the upper atmosphere and the subsequent 

cooling of the air mass.  Frozen droplets gradually 

accumulate on the ice crystals until, having 

developed sufficient weight, they fall as 

precipitation — as balls or irregularly shaped 

masses of ice greater than 0.75 in. (1.91 cm) in 

diameter.  The size of hailstones is a direct function 

of the size and severity of the storm.  High velocity 

updraft winds are required to keep hail in 

suspension in thunderclouds.  The strength of the updraft is a function of the intensity of heating 

at the Earth‘s surface.  Higher temperature gradients relative to elevation above the surface result 

in increased suspension time and hailstone size.  Figure 4.25 shows the annual frequency of 

hailstorms in the United States. 
 

 

Large hail collects on streets and grass during a 

severe thunderstorm. Larger stones appear to be 

nearly two to three inches in diameter. (NOAA 

Photo Library, NOAA Central Library; 

OAR/ERL/National Severe Storms Laboratory) 
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Figure 4.24. Significant Hail Events 1955 – 2009 Source: NOAA-SVRGIS
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Figure 4.25. Annual Frequency of Hailstorms in the United States 
Source: Federal Emergency Management Agency 

 

In addition to high winds and hail associated with these events, thunderstorms can also bring 

dangerous lightning that can cause fires, property damage, and  death or serious injury to 

humans.  According to NWS statistics, an average of 58 deaths per year occur in the U.S. due to 

lightning (based on 1979-2008 data).  

 

3. Previous Occurrences 
August 5, 2010 

Thunderstorm outflow winds of between 70 and 90 mph tore through parts of Northern Virginia 

knocking down hundreds of trees and power lines and causing extensive damage to homes, 

businesses, and vehicles.  The mid-afternoon storms hit Arlington and Alexandria particularly 

hard and resulted in the closure of major roadways including the George Washington Parkway 

near Slaters Lane, and the loss of power to thousands of residents for several days.  Damage 

from the storms also halted Metrorail service at Alexandria‘s King Street station for a time. 

 

July 25, 2010 

Severe thunderstorms raked the area during the late afternoon producing damaging winds in 

excess of 60 mph that brought down trees and power lines.  Torrential rainfall caused flash 

flooding of low-lying and poorly drained areas.  A large tree struck and killed a child in Claude 
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Moore Park near Sterling Park in Loudoun County.  Numerous trees were also downed in 

Leesburg.  A roof collapsed on a parking garage near Reston where wind gusts were estimated at 

75 mph. 

 

June 4, 2008 

A powerful line of storms raced across the region producing damaging winds over a wide swatch 

of Northern Virginia.  Winds gusted to 59 mph at Dulles International Airport, 64 mph at Fort 

Belvoir Davison Army Airfield, and 61 mph at Stone Hill Middle School in Brambleton.  

Extensive tree and power line damage resulted throughout the area, including downed trees 

across the George Washington Parkway.  Washington Metro rail service was stopped for a time 

between the East and West Falls Church stations because of downed wires. 

 

May 25, 2004 

Severe storms impacted Northern Virginia with large hail, damaging winds, and at least one 

tornado.  A tornado touched down briefly as hail to the size of golf balls pounded parts of 

Loudoun County near Lovettsville. The hail lasted long enough to cover the ground. Large hail 

was also reported with storms in the cities of Fairfax, Alexandria, and Falls Church. 

 

August 3, 2002 

Numerous thunderstorms with high winds, large hail, frequent lightning, and heavy downpours 

moved through the region during the afternoon and evening hours.  In Fairfax, a spotter reported 

a wind gust in excess of 50 miles per hour.  In Prince William County, nearly $2 million in 

damage was reported in the Manassas area (a wind gust of 67 miles per hour was recorded at the 

Manassas Airport).  The high winds downed numerous trees in Manassas and Manassas Park.  In 

addition, dime to quarter sized hail fell in Manassas and Manassas Park for over 20 minutes, 

resulting in extensive roof, siding, and vehicle damage.  Very heavy downpours also caused 

minor flooding on streets.  An observer in Manassas Park reported a total of 5¼ inches of rainfall 

in only 90 minutes.  

 

August 7, 2000 

Scattered thunderstorms developed across northeast Virginia during the hot and humid afternoon 

and evening hours, causing nearly hundreds of trees to be downed onto homes, roads, cars, and 

power lines across the region.  These thunderstorms produced winds in excess of 55 miles per 

hour, large hail, frequent lightning, and heavy rainfall.  Over 70,000 customers lost power across 

Northern Virginia as a direct result of the storms.    

  

April 23, 1999 

A line of thunderstorms developed in West Virginia during the early afternoon and moved 

rapidly southeast across Northern Virginia.  These storms produced high winds and very large 

hail across the region, causing significant damage to cars and structures.  Loudoun County bore 

the brunt of the storm, where up to baseball-sized hail broke store windows and damaged several 

vehicles in Middleburg.  Prince William County suffered damage from hail between 1 and 1¾ 

inches in diameter, resulting in damage to cars, roofs, and siding.  Much of Fairfax County also 

received significant damage, with hail up to 2¾ inches in diameter.  Reportedly hundreds of cars 

were dented, several windows and skylights were broken, trees and bushes were stripped of their 

leaves, siding and shutters were damaged, and roof shingles were chipped. 



Northern Virginia Hazard Mitigation Plan Update  

 

 

147 

 

 

September 6, 1996 

Gusty winds in excess of 40 miles per hour, combined with soft soil from previous rainfall, 

caused scattered tree damage across much of the region.  In Fairfax County, a motorist died 

when his car slammed into a fallen tree.  Tree damage was also noted in Arlington and Prince 

William County.  Virginia Power estimated 38,300 customers were without power in Northern 

Virginia mainly due to the high winds; however, there were likely more than 50,000 customers 

without power after accounting for rural electric cooperatives. 

 

October 21, 1995 

A cold front which produced flash flooding during the late evening of the October 20 induced 

thunderstorms east of the mountains.  One lightning strike hit a fast food restaurant in Fairfax 

County, setting it ablaze and destroying it.  Damage was estimated to be at least $300,000. 

 

April 12, 1994 

Lightning started several house fires in Fairfax County.  One house fire caused $400,000 in 

damage, while another one caused $200,000 damage. 

 

July 20, 1975 

Sixteen people were struck and injured by a lightning strike while picnicking in Annandale 

(Fairfax County). 
 

C. Risk Assessment 
 

1. Probability of Future Occurrences 
Since thunderstorms are difficult to predict, it is extremely difficult to determine probability of 

future occurrence with any degree of accuracy.  It can, however, with considerable confidence, 

based on historical record, be projected that Northern Virginia will continue to experience severe 

thunderstorms. Based on analysis of previous events in the NCDC database, it appears that those 

events causing injury, death or damage have occurred on a seemingly random basis with no 

particular portion of Northern Virginia more likely to experience them than any other.   

 

Climate change is projected to increase the frequency and intensity of extreme weather events, 

including severe thunderstorms.  Using global climate models and a high-resolution regional 

climate model, one study that investigated the link between severe thunderstorms and global 

warming found a net increase in the number of days with environmental conditions that foster 

the development of severe thunderstorms.  This was true for much of the U.S., including 

northern Virginia.
16

  

 

2. Impact & Vulnerability 
The Northern Virginia region faces uniform susceptibility to the effects of severe thunderstorms, 

including high winds, lightning, and hail.   

 

Similar to hurricane and tropical storm force-winds, the most at-risk buildings to thunderstorm 

winds are assumed to include manufactured homes and older residential structures (see 

discussion under Hurricanes and Tropical Storms).  Another great concern for the Northern 
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Virginia region with regard to thunderstorm winds is damage to electric power lines which 

regularly cause power outages for residents and businesses across the area.  During past events, 

thunderstorm winds have downed trees across power lines, snapped utility poles and even blown 

down transformers resulting in widespread outages.  Downed power lines create a dangerous 

threat to public safety; while difficult to quantify, long-term power outages can result in 

significant hardship for residents and major economic impacts for local businesses. 

 

Lightning presents a significant threat to human safety and has historically caused injuries and 

death in the Northern Virginia region.  Lightning has also been known to cause structural fires 

that can destroy property and present further life/safety issues.  According to the Virginia State 

Climatology Office, most lightning related deaths and injuries in Virginia have been males 

between the ages of 20 and 40 years old who were caught outdoors on golf courses, ball fields, 

near open water or under trees.   

 

Hail, while not a major threat to human safety, can be extremely destructive to crops and 

personal property (particularly vehicles, as well as roofs, siding, and windows of buildings).  

Most hail damage recorded for the Northern Virginia region has been in Fairfax and Loudoun 

counties, though all areas are considered to be equally at risk.   

 

3. Risk 
Risk, as defined as probability multiplied by impact, cannot be fully estimated for damaging 

thunderstorm wind, hail, and lightning events due to the lack of intensity-damage models for 

these hazards.  Instead, financial impacts of damaging thunderstorm events can be developed 

based on NCDC Storm Events data.  Using this data, property and crop damage adjusted for 

inflation related to thunderstorm wind, hail, and lightning events totaled nearly $64.9 million or 

$309,649 on an annualized basis.   
 

Critical Facility Risk 

Quantitative assessment of critical facilities for thunderstorm wind risk was not feasible for this 

update. Even so, the type and age of construction plays a role in vulnerability of facilities to 

thunderstorm winds.  In general, concrete, brick, and steel-framed structures tend to fare better in 

thunderstorm wind events than older, wood-framed structures. Finally, it is important to note that 

not all critical facilities have redundant power sources and may not even be wired to accept a 

generator.  Future plan updates should consider including a more comprehensive examination of 

critical facility vulnerability to thunderstorm winds.  

 

Existing Buildings and Infrastructure Risk 

Risk to existing buildings and infrastructure is largely determined by building construction type.  

As explained in Critical Facility Risk, concrete, brick, and steel-framed structures tend to fare 

better in thunderstorm wind events than older, wood-framed structures. 

 

Overall Loss Estimates and Ranking 

During the 2006 plan creation, annualized loss for thunderstorms was estimated at $1,100,000 

for the region. For the 2010 plan update, thunderstorm wind, hail, and lightning events have 

produced a total of approximately $64.9 million in property and crop damage in Northern 

Virginia since 1951. (See Table 4.41) The highest loss estimates for any jurisdiction in Northern 
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Virginia for these hazards have occurred in Fairfax County where the NCDC records indicate a 

total of $38.8 million or approximately $168,888 annually in property and crop damages. 

 

Table 4.41 Loss Estimates Due to Thunderstorm Wind, Hail and Lightning 

Thunderstorms (Wind, Hail, Lightning Events) 

Jurisdiction 
Annualized Property 

and Crop Damage 

Total Property 

and 

Crop Damage 

Arlington County $19,018 $1,145,583 

Fairfax County $168,888 $38,804,365 

Loudoun County $41,143 $12,571,937 

Prince William County $50,857 $5,450,969 

City of Alexandria $6,615 $638,792 

City of Fairfax $1,699 $2,668,507 

City of Falls Church $8,563 $466,437 

City of Manassas $12,865 $3,190,193 

City of Manassas Park $0* $0* 

Total   $309,649 $64,936,782 

 

The NCDC database does not include any damages for the City of Manassas Park for 

thunderstorm wind, hail, or lightning events.  Even so, it is likely that some damaging events in 

the city went unreported and the loss figures here underrepresent this reality.  

 

Although a separate ranking was not made for severe thunderstorms, historical damage due to 

thunderstorm wind gusts is included in the 2010 ranking assessment for high wind below.  The 

high wind hazard incorporates both thunderstorm and hurricane/tropical storm winds along with 

non-thunderstorm related damaging wind events.  According to the 2006 qualitative assessment 

performed using the PRI tool; the severe thunderstorm hazard scored a PRI value of 2.7 (from a 

scale of 0 to 4, with 4 being the highest risk level).  Table 4.42 summarizes the risk levels 

assigned to each PRI category. 

 

Table 4.42 2006 Qualitative Assessment for Severe Thunderstorms 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level 
Highly 

Likely 
Limited Small 

Less than 6 

hours 

Less than 6 

hours 

 

The 2006 PRI assessment still is valid and supports the updated ranking and loss estimates. 

 

D. Hurricanes and Tropical Storms 
Hurricanes and tropical storms, as well as nor‘easters and typhoons, are classified as cyclones 

and defined as a closed circulation developing around a low-pressure center in which the winds 

rotate counter-clockwise in the Northern Hemisphere (or clockwise in the Southern Hemisphere) 
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and whose diameter averages 10 to 30 miles across.  A tropical cyclone refers to any such 

circulation that develops over tropical waters.  Tropical cyclones act as a ―safety-valve,‖ limiting 

the continued build-up of heat and energy in tropical regions by maintaining the atmospheric 

heat and moisture balance between the tropics and the pole-ward latitudes.  The primary 

damaging forces associated with these storms are high-level sustained winds, heavy 

precipitation, and tornadoes.  Coastal areas are also vulnerable to the additional forces of storm 

surge, wind-driven waves, and tidal flooding which can be more destructive than cyclone wind. 

 

The key energy source for a tropical cyclone is the release of latent heat from the condensation 

of warm water.  Their formation requires a low-pressure disturbance, warm sea surface 

temperature, rotational force created by the earth‘s rotation, and the absence of significant wind 

shear in the lowest 50,000 feet of the atmosphere.  The majority of hurricanes and tropical storms 

form in the Atlantic Ocean, Caribbean Sea, or Gulf of Mexico during the official Atlantic 

hurricane season, which encompasses the months of June through November.  The peak of the 

Atlantic hurricane season is in early to mid-September and the average number of storms that 

reach hurricane intensity per year in this basin is about six. 
 

1. Geographic Location/Extent 
Although the Northern Virginia region rarely experiences the wrath of a direct land falling 

hurricane, it is located in an area quite susceptible to the remnants of such storms.  This includes 

the perils of hurricane and tropical storm force winds, heavy rains, and significant storm surge 

and tidal flooding.  These events can be extremely dangerous and costly across a large 

geographic area, as was learned during Hurricane Isabel in 2003 when the region suffered 

approximately $32 million in damages (nearly $2 billion statewide).   

 

Figure 4.25 shows the probability of a named tropical storm or hurricane affecting any single 

area during a June to November Atlantic hurricane season.  The figure was created by the 

NOAA‘s Hurricane Research Division using data from 1944 to 1999 and counting hits when a 

storm or hurricane was within approximately 100 miles (165 km) of each location. 
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Figure 4.25 Empirical Probability of a Named Storm 
Source: National Oceanic and Atmospheric Administration, Hurricane Research Division 

 

2. Magnitude or Severity 
As an incipient hurricane develops, barometric pressure (measured in Millibars or inches) at its 

center falls and winds increase.  If the atmospheric and oceanic conditions are favorable, it can 

intensify into a tropical depression.  When maximum sustained winds reach or exceed 39 miles 

per hour, the system is designated a tropical storm, given a name, and is closely monitored by the 

National Hurricane Center in Miami, Florida.  When sustained winds reach or exceed 74 miles 

per hour the storm is deemed a hurricane.  Hurricane intensity is further classified by the Saffir-

Simpson Scale (see Table 4.43), which rates hurricane intensity on a scale of 1 to 5, with 5 being 

the most intense.   
 

Table 4.43 Saffir-Simpson Scale 

Category 
Maximum Sustained 

Wind Speed (MPH) 

Minimum Surface 

Pressure (Millibars) 

1 74—95 Greater than 980 

2 96—110 979—965 

3 111—130 964—945 

4 131—155 944—920 

5 155+ Less than 920 

Source: National Hurricane Center 
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The Saffir-Simpson Scale categorizes hurricane intensity based upon maximum sustained winds 

and barometric pressure which are combined to estimate potential damage.  Categories 3, 4, and 

5 are classified as ―major‖ hurricanes, and while hurricanes within this range comprise only 20% 

of total tropical cyclone landfalls, they cause 70% of the damage in the United States.  Table 

4.44 describes expected damage per hurricane category.  

 

Table 4.44 Hurricane Damage Classification 

Category  Damage Level   Description   

1   MINIMAL   
No real damage to building structures. Damage primarily to 

unanchored mobile homes, shrubbery, and trees. Also, some coastal 

flooding and minor pier damage. 

2   MODERATE   
Some roofing material, door, and window damage. Considerable 

damage to vegetation, mobile homes, etc. Flooding damages piers 

and small craft in unprotected moorings may break their moorings. 

3   EXTENSIVE   

Some structural damage to small residences and utility buildings, 

with a minor amount of curtain wall failures. Mobile homes are 

destroyed. Flooding near the coast destroys smaller structures with 

larger structures damaged by floating debris. Terrain may be flooded 

well inland. 

4   EXTREME   
More extensive curtain wall failures with some complete roof 

structure failure on small residences. Major erosion of beach areas. 

Terrain may be flooded well inland. 

5   CATASTROPHIC   

Complete roof failure on many residences and industrial buildings. 

Some complete building failures with small utility buildings blown 

over or away. Flooding causes major damage to lower floors of all 

structures near the shoreline. Massive evacuation of residential areas 

may be required. 

Source: National Hurricane Center 
 

A storm surge is a large dome of water often 50 to 100 miles wide and rising anywhere from four 

to five feet in a Category 1 hurricane, up to 20 feet or more in a Category 5 storm.  The storm 

surge arrives ahead of the storm‘s eye making landfall and the more intense the hurricane is, the 

sooner the surge arrives.  Water rise can be very rapid, posing a serious threat to those who have 

not yet evacuated flood prone areas.  A storm surge is a wave that has outrun its generating 

source and become a long period swell.  The surge is highest in the right-front quadrant of the 

direction in which the hurricane is moving.  As the storm approaches shore, the greatest storm 

surge will be to the north of the hurricane eye.  Such a surge and associated breaking waves can 

be devastating to coastal regions, causing severe beach erosion and property damage along the 

immediate coast. 

 
Storm surge heights, and associated waves, are dependent upon the shape of the continental shelf 

(narrow or wide) and the depth of the ocean bottom (bathymetry).  A narrow shelf, or one that 

drops steeply from the shoreline and subsequently produces deep water close to the shoreline, 

tends to produce a lower surge but higher and more powerful storm waves. Figure 4.26 shows 

the modeled storm surge zones for the Commonwealth of Virginia. As shown, portions of Prince 
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William, Fairfax, and Arlington counties, as well as the City of Alexandria are located within the 

category 1 storm surge zones. Damage during hurricanes may also result from spawned 

tornadoes and inland flooding associated with heavy rainfall that usually accompanies these 

storms.  Hurricane Floyd, as an example, was at one time a Category 4 hurricane racing towards 

the North Carolina coast.  As far inland as Raleigh, the State capital located more than 100 miles 

from the coast, communities were preparing for extremely damaging winds exceeding 100 miles 

per hour.  However, Floyd made landfall as a Category 2 hurricane and will be remembered for 

causing the worst inland flooding disaster in North Carolina‘s history.  Rainfall amounts were as 

high as 20 inches in certain locales and 67 counties sustained damages. 

 

Similar to hurricanes, nor‘easters are ocean storms capable of causing substantial damage to 

coastal areas in the Eastern United States due to their associated strong winds and heavy surf.  

Nor'easters are named for the winds that blow in from the northeast. These storms track up the 

East Coast along the Gulf Stream, a band of warm water that lies off the Atlantic coast.  They are 

caused by the interaction of the jet stream with horizontal temperature gradients and generally 

occur during the fall and winter months when moisture and cold air are plentiful. 

 

Nor‘easters are known for dumping heavy amounts of rain and snow, producing hurricane-force 

winds, and creating high surfs that cause severe beach erosion and coastal flooding.  There are 

two main components to a nor'easter: (1) a Gulf Stream low-pressure system (counter-clockwise 

winds) generated off the southeastern U.S. coast, gathering warm air and moisture from the 

Atlantic, and pulled up the East Coast generating strong northeasterly winds along the western 

forward quadrant of the storm; and (2) an Arctic high-pressure system (clockwise winds) which 

meets the low-pressure system with cold, arctic air blowing down from Canada.  When the two 

systems collide, the moisture and cold air produce a mix of precipitation and have the potential 

for creating dangerously high winds and heavy seas.  As the low-pressure system deepens, the 

intensity of the winds and waves will increase and cause serious damage to coastal areas as the 

storm moves northeast. Table 4.45 shows an intensity scale proposed for nor‘easters that is based 

on levels of coastal degradation. 
 

Table 4.45 Dolan-Davis Nor’easter Intensity Scale 

Storm Class Beach Erosion Dune Erosion Over wash Property Damage 

1 (Weak) Minor changes None No No 

2 (Moderate) 
Modest; mostly to lower 

beach 
Minor No Modest 

3 (Significant) 
Erosion extends across 

beach 
Can be significant No 

Loss of many structures at 

local level 

4 (Severe) 
Severe beach erosion and 

recession 

Severe dune erosion 

or destruction 

On low 

beaches 

Loss of structures at 

community-scale 

5 (Extreme) Extreme beach erosion 
Dunes destroyed over 

extensive areas 

Massive in 

sheets and 

channels 

Extensive at regional-scale; 

millions of dollars 

Source: North Carolina Division of Emergency Management  
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Figure 4.26. Storm Surge Categories for Virginia. Source: Commonwealth of Virginia 2010 Hazard Mitigation Plan 
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3. Previous Occurrences 
Most hurricanes and tropical storms that have affected Virginia have originated in the Atlantic 

Ocean.  Since 1851, there have been a total of 30 storms to come within 75 miles of the Northern 

Virginia region. Other notable storms, including hurricanes Floyd (1999), Fran (1996), and 

Agnes (1972) are discussed herein, but were beyond the 75 mile radius used for this analysis. A 

chosen distance of 75 miles was used for this analysis in order to focus on those storms that came 

through areas closest to the Northern Virginia region.  However, the effects of large hurricanes 

and tropical storms may be felt up to 200 miles away from the center of circulation. Five of these 

storms were classified as hurricanes (including Isabel in 2003), and 25 as tropical storms as they 

impacted the region.  These events are listed in Table 4.46 with a graphical depiction of 

historical hurricane tracks between 1851 and 2009 shown in Figure 4.27. 

 

Table 4.46 Historical Hurricane and Tropical Storms in the 

Northern Virginia Region, 1851–2010 

Year Month Name 
Wind Speed 

(MPH) 
Intensity 

1872 October Not named 45 Tropical Storm 
1874 September Not named 60 Tropical Storm 
1876 September Not named 80 Category 1 
1878 October ―Gale of ‗78‖ 105 Category 2 
1882 September Not named 45 Tropical Storm 
1883 September Not named 45 Tropical Storm 
1888 September Not named 50 Tropical Storm 
1888 September Not named 40 Tropical Storm 
1893 August Not named 70 Tropical Storm 
1893 October Not named 90 Category 1 
1893 October Not named 50 Tropical Storm 
1896 September Not named 80 Category 1 
1899 October Not named 65 Tropical Storm 
1904 September Not named 65 Tropical Storm 
1928 September Not named 45 Tropical Storm 
1933 August Not named 60 Tropical Storm 
1943 October Not named 40 Tropical Storm 
1944 August Not named 50 Tropical Storm 
1945 September Not named 40 Tropical Storm 
1949 August Not named 45 Tropical Storm 
1952 September Able 45 Tropical Storm 
1954 October Hazel 78 Tropical Storm 
1955 August Connie 60 Tropical Storm 
1955 August Diane 65 Tropical Storm 
1979 September David 45 Tropical Storm 
1983 September Dean 45 Tropical Storm 
1992 September Danielle 45 Tropical Storm 
1996 July Bertha 70 Tropical Storm 
2003 September Isabel 75 Category 1 
2008 September  Hanna 40 Tropical Storm 
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Of these, eight storm tracks made direct paths through the region.  This includes the ―Gale of 

‘78,‖ a category 2 hurricane which is further described under Previous Occurrences.  An 

additional 25 storm tracks for tropical depressions and extratropical systems came within 75 

miles of the region. 

 

Although some good narrative information has been gathered on the impacts of these events (see 

Previous Occurrences), data on estimated property damages could only be accessed through the 

NCDC since the mid 1990s.  Table 4.47 summarizes estimated damage figures caused by 

hurricane and tropical storm events since 1993 as recorded by the NCDC.  These events have 

amounted to more than $45 million in property damages, most of which is attributable to effects 

of storm surge and tidal flooding resulting from the storms.  More detailed information on 

historical hurricane and tropical storm events can be obtained through the NCDC Storm Event 

database as referenced on page three of this section.   
 

Table 4.47. Historical Hurricane and 

Tropical Storm Damages in the Northern 

Virginia Region, 1993–2010 

Estimated Property Damage 

Total $45,048,000 
Source: NOAA, National Climatic Data Center 
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Figure 4.27. Historic Hurricane Tracks, 1851-2009 
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Significant Historical Events 

September 6-7, 2008 (Hanna) 

Tropical Storm Hanna made landfall between North and South Carolina on September 6, 2008, 

with maximum sustained winds of near 70 mph.  The storm tracked north and then northeast 

through eastern Virginia, traveling just to the east of Northern Virginia through the Chesapeake 

Bay, before moving into the Northeast and New England.  Slowly weakening, maximum 

sustained winds were between 40 and 50 mph at the time of the center‘s closest proximity to 

Northern Virginia.  Peak winds across Northern Virginia gusted to between 35 and 45 mph and 

the storm produced rainfall amount of three to eight inches across the area.  Weak or decaying 

trees were downed and flooding of low-lying areas was reported. 

 

September 18–19, 2003 (Isabel) 

Hurricane Isabel made landfall on the North Carolina coast.  Its huge wind field was already 

piling water up into the southern Chesapeake Bay.  By the time Isabel moved into central 

Virginia, it had weakened and was downgraded to a tropical storm.  Isabel's eye tracked well 

west of the bay, but the storm's 40 to 60 mph sustained winds pushed a bulge of water northward 

up the bay and its tributaries producing a record storm surge.  The Virginia western shore 

counties of the Chesapeake Bay and the tidal tributaries of the Potomac, Rappahannock, and 

other smaller rivers, experienced a storm surge which reached five to nine feet above normal 

tides.   

 

In Alexandria, the water level in Old Town reached 9.5 feet above sea level.  Numerous 

businesses were flooded and the marinas were hard hit.  Winds also knocked trees down around 

the city.  Damages totaled $2 million.  Storm surge water flooded the employee parking lot of 

Ronald Reagan Washington National Airport.  Arlington had two homes destroyed and 46 with 

major damage, while another 146 residences had minor damage.  Costs of flooding and damage 

from falling trees were estimated at $2.5 million.  In Fairfax County, 160 homes and 60 

condominiums were flooded in the Belleview area south of Alexandria.  Over 2,000 units had 

minor to moderate damage from storm surge flooding.  In addition, many trees fell causing 

additional property damage across the county.  In the City of Fairfax, 15 homes had major 

damage from trees.  Fairfax County damages came to $18 million.  In Prince William County, 

seven homes were destroyed and 24 homes and three businesses had major damage.  Scattered 

trees and wires were down causing roads to be closed.  The storm surge washed away 20 feet of 

embankment along the Potomac which caused one of the CSX tracks to collapse along the 

Cherry Hill Peninsula.  Damages at Quantico Marine Base were significant.  Quantico's weather 

station recorded a two minute sustained wind of 54 miles per hour with a peak gust of 78 miles 

per hour between 11 pm and Midnight on the 18th.  Damages to the base included buildings, 

houses, and vehicles hit by fallen trees and flooding destroyed their marina. Total damages were 

reported to be $9.5 million.   

 

September 16, 1999 (Floyd) 

Hurricane Floyd made landfall just east of Cape Fear, North Carolina, in the early morning hours 

of the 16th and moved north-northeast across extreme southeast Virginia to near Ocean City, 

Maryland, by evening on the 16th.  Trainbands on the outer edge of the hurricane began to affect 

Northern Virginia shortly after 8:00 AM on the 15th and continued to cross the area through 

afternoon on the 16th.  Gusty winds of 30 to 50 miles per hour blew north and east of a line from 
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Spotsylvania County to Frederick County between 11:00AM and midnight on the 16th.  

Hundreds of trees were downed from the combination of very heavy rain and strong winds.  A 

total of two to five inches of rain fell in this area and 16,000 power outages were reported.   

 

In Prince William County, 17 trees came down on roads and power lines, and two homes were 

slightly damaged by fallen trees.  In the Montclair area, 1,000 residents lost power.  Some 

secondary roads were also flooded.  A few trees were downed in the Manassas area.  In Fairfax 

County, a 61 year old woman was killed when a tree fell onto her car and crushed it on Fair 

Lakes Drive.  One business was destroyed by fallen trees and another in Falls Church was 

damaged.  A 70-foot oak tree fell onto a home and tore a hole in the 2nd floor, shattering 

windows and tearing off rain gutters.  The tree also damaged a detached garage and a swing set.  

The Mason Neck area saw several large trees downed, including a 100-foot poplar that put a hole 

through a bedroom of a two story home.  Mt. Vernon and Vienna also reported several downed 

trees, including one which damaged a car.  The County had to hire 16 tree trimming contractors 

to clear downed trees that blocked roadways.  Flooding caused problems at seven major 

intersections and on 20 secondary roads.  Winds and rain combined to topple 130 trees in 

Arlington County and Alexandria.  One tree damaged a home and 4,500 power outages were 

reported.  In Loudoun County, a handful of trees were downed and a road was blocked near Mt. 

Weather.  Siding was also torn from a few homes.  

 

September 5, 1999 (Dennis) 

The remnants of Hurricane Dennis moved across the northern half of Virginia from midday on 

the 4th through midday on the 6th.  Its legacy included very heavy rain and wind gusts in excess 

of 45 miles per hour.  The heaviest period of rain in the region occurred between 3:00AM and 

8:00AM on the 5th.  The City of Alexandria along the tidal Potomac River reported minor 

problems with flooding.  The storm surge from Hurricane Dennis along with persistent southeast 

winds made tide levels two to three feet above normal on the 5th and 6th. At high tide, portions 

of the city near the waterfront were invaded by water which subsided again with each low tide.  

The 100 block of King and Union Streets was flooded for a time on Sunday.  River levels 

reached as high at 6.5 feet at the Wisconsin Avenue gauge during the early morning and late 

afternoon both days. 

 

September 6, 1996 (Fran) 

The rapid runoff produced by the heavy rains from Hurricane Fran caused substantial, damaging, 

and in some cases record river flooding across much of the Northern Virginia watershed from 

late on the 6th until early on the 10th.  Flash flooding on the 6th rapidly became river flooding 

late on the 6th along the headwaters of the Potomac, Shenandoah, and Rappahannock River 

basins, and continued throughout the basins over the weekend and into early the following week.  

Crests at gauging points in these basins were similar to those in January 1996 across the Lower 

Main Stem of the Potomac.  Levels were one to five feet higher across the Upper Main Stem 

Potomac and Rappahannock Rivers.  The Shenandoah Basin had levels similar to the October 

1942 flood with three points reaching record levels (Lynnwood, Cootes Store, and Strasburg).  

There were numerous road closures, rescues, evacuations, washed out and damaged bridges, and 

culverts; the flood also produced major agricultural damage.  Debris covered pasture and 

farmland, and filled small creeks and streams to levels higher than surrounding roads, which 

redirected the natural stream flow.  River sand and mud covered streets and multiple levels of 
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homes and businesses.  There were several electric and phone outages. Three deaths occurred in 

the northern half of Virginia due to flash flooding. 

 

The Old Town section of Alexandria also saw extensive tidal flooding from the Potomac River.  

Water was five feet deep in the lower portion of the city and many shops were flooded, some 

losing merchandise. Heavy rains and wind driven water exacerbated the tidal flooding problem. 

The wind driven storm surge reached over five feet above normal and came at about the same 

time as high tide, which was 4:11PM at the Wisconsin Avenue gage in Washington, DC.  

Because of Alexandria‘s orientation to the wind, water levels were likely a little higher.  

Washington National Airport in southern Arlington County also had damage with the river crest 

late Sunday into Monday morning.  Flooding tore out security fence and flooded boat houses 

where rescue equipment is kept, while mud and debris had to be removed from the grounds. 

 

September 5, 1979 (David) 

Hurricane David spawned eight tornadoes across Virginia.  Two cities and five counties were hit 

from Norfolk in the southeast to Leesburg in the north.  Because the tornadoes were associated 

with the spiral bands of a hurricane, they moved from the southeast to the northwest.  In total 

there was one death and 19 injuries caused by the storm.  Fairfax County had $2.5 million in 

damages. 

 

June 1972 (Agnes) 

Hurricane Agnes, in its tropical storm stage, caused torrential rains over Virginia and the Mid-

Atlantic States.  All rivers in Virginia were affected.  Ten inches of rain fell over Northern 

Virginia resulting in widespread flash flooding and major flooding on the Potomac River.  Lake 

Barcroft Dam in Fairfax County failed, but resulted in no loss of life.   

 

August 31, 1952 (Able)  

The first hurricane of the season made landfall between Charleston and Savannah and moved 

north across Virginia and Washington, DC, in a weakened form.  Rainfall was around two to 

three inches.  It produced winds of 30 to 40 miles per hour with peak gusts to 60 miles per hour.  

Its greatest impact on Virginia was a small tornado (F2) that struck Franconia in Fairfax County.  

It traveled two miles and was around 100 yards wide.  Property damage in the area was $500,000 

caused by flooding, the tornado, and falling trees and branches that disrupted power and 

telephone facilities. 

 

October 22-23, 1878 (Gale of ’78) 

The hurricane's eye made landfall at Cape Fear, NC and moved north across Richmond and 

Washington, DC, and seemed to lose little strength.  The storm was thought to resemble that of 

Hurricane Hazel in 1954.  Winds downed trees and fences and unroofed homes, and very high 

tides occurred on the coast.  Fields of corn were submerged in the ensuing flood around 

Washington, DC.  Rock Creek became a raging river, but produced little damage.  Many young 

shade trees in the area were leveled.  Telegraph lines fell between Baltimore and New York.  

Flooding from the Potomac inundated many basements and county roads crossing the Stickfoot 

Branch of the Anacostia River were washed out. 
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E. Risk Assessment 
 

1. Probability of Future Occurrences 
Although not likely to experience a direct hit from a Category 4 or Category 5 hurricane, the 

Northern Virginia region remains susceptible to the effects from such storms making landfall 

along the Atlantic coast of the United States.  According to HAZUS
MH

, the Northern Virginia 

region should expect to see hurricane force winds (with peak gust wind speeds of up to 89 miles 

per hour) at least once every 50 years.  The effects of tropical storms (sustained wind speeds of 

at least 39 miles per hour and torrential rains) will be more frequent, particularly from those 

storms making landfall further south and proceeding up the Atlantic seaboard.  

 

2. Impact & Vulnerability 
Based on a range of long-term global climate models under IPCC warming scenarios, it is likely 

that hurricanes will become more intense, with stronger winds and heavier precipitation 

throughout the 21
st
 century.  Using an ensemble-mean of 18 climate models, IPCC A1B 

emissions scenario
17

, and operational hurricane forecast models, one study
18

 showed a decrease 

in the total number of tropical storms and hurricanes, but an increase in the number of intense 

hurricanes, particularly Category 4 or 5 hurricanes.   

 

Historical evidence shows that the Northern Virginia region is vulnerable to damaging hurricane 

and tropical storms.  For purposes of this assessment, vulnerability is quantified for hurricane 

and tropical storm-force winds (sustained winds of greater 39 miles per hour).  For the most part, 

the Northern Virginia region faces a uniform susceptibility to hurricanes and tropical storm 

winds.  Though historical data and computer models indicate that Fairfax County may on 

average face higher wind speeds than other areas, the difference in peak gusts is not deemed 

significant (less than 20 miles per hour).  However, based on the higher amount of residential 

and commercial exposure, Fairfax and Arlington counties are considered to be more vulnerable 

to these winds. 

 

3. Risk 
The hurricane wind analysis for the HIRA was completed using HAZUS

MH
. The model uses 

state of the art wind field models, calibrated and validated hurricane data. Wind speed has been 

calculated as a function of central pressure, translation speed, and surface roughness. This 

assessment has been completed for a level 1 analysis only.  A level 1 analysis involves using the 

provided data with no local data inputs. This is an acceptable level of information for mitigation 

planning; future versions of this plan can be enhanced with level 2 and 3 analyses.  Dollar values 

shown in this report should only be used to represent cost of large aggregations of building types.  

Highly detailed, building specific, loss estimations have not been completed for this analysis as 

they require additional local data inputs.  Note that storm surge and waves have not been 

implemented in the present version of the Hurricane Model
19

. 

 

Loss estimation for this HAZUS
MH

 module is based on specific input data. The first type of data 

includes square footage of buildings for specified types or population. The second type of data 

includes information on the local economy that is used in estimating losses. Table 4.48 displays 

the economic loss categories used to calculate annualized losses by HAZUS
MH

.  
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Table 4.48. HAZUS
MH

 direct economic loss categories and descriptions. 

Category 

Name 
Description of Data Input into Model HAZUS

MH
 Output 

Building 
Cost per sq ft to repair damage by structural type 

and occupancy for each level of damage 

Cost of building repair or replacement of 

damaged and destroyed buildings 

Contents Replacement value by occupancy Cost of damage to building contents 

Inventory Annual gross sales in $ per sq ft 
Loss of building inventory as contents related to 

business activities 

Relocation Rental costs per month per sq ft by occupancy 
Relocation expenses (for businesses and 

institutions) 

Income Income in $ per sq ft per month by occupancy 
Capital-related incomes losses as a measure of 

the loss of productivity, services, or sales 

Rental Rental costs per month per sq ft by occupancy Loss of rental income to building owners 

Wage Wages in $ per sq ft per month by occupancy Employee wage loss as described in income loss 

 

Annualized loss is defined as the expected value of loss in any one year, and is developed by 

aggregating the losses and exceedance probabilities for the 10-, 20-, 50-, 100-, 200-, 500-, and 

1000-year return periods.  HAZUS
MH

 estimates direct and indirect economic losses due to 

hurricane wind speeds that include: 

 Damage to buildings and contents 

 Economic loss (business interruptions) 

 Social Impacts 
 

The following figures illustrate the 3-second peak wind gust speeds for the 100- and 1000-year 

return periods. Wind speeds are based on estimated 3-second gusts in open terrain at 10 meters 

above ground at the centroid of each census track.  Buildings that must be designed for a 100-

year mean recurrence interval wind event include
20

: 

 Buildings where more than 300 people congregate in one area 

 Buildings that will be used for hurricane or other emergency shelter 

 Buildings housing a day care center with capacity greater than 150 occupants 

 Buildings designed for emergency preparedness, communication, or emergency operation 

center or response 

 Buildings housing critical national defense functions 

 Buildings containing sufficient quantities of hazardous materials 
 

For Northern Virginia, HAZUS
MH

 wind gust data for the 1000-year and 100-year return period 

events (See Figures 4.28 and 4.29) indicate that the southeastern portions of Northern Virginia 

are generally more likely to experience the highest wind gusts in both scenarios.  This 

corresponds to the strongest winds associated with hurricanes typically occurring in the storm‘s 

right front quadrant (relative to the direction of the storm‘s movement). For a 1000-year event, 

southeastern sections of both Fairfax and Prince William counties can expect to see gusts topping 

90 mph.  Although slightly lower wind gusts are expected in this scenario in western Loudoun 

County and far western Prince William County, gusts may still exceed 80 mph in both locations.  

For a 100-year event, wind gusts of slightly greater than 70 mph may impinge on portions of 

Fairfax and Arlington counties, with gusts of between 50 and 70 mph expected elsewhere in 

Northern Virginia. 
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Figure 4.28. HAZUS

MH
 Peak Wind Gusts for 100-Year Event 
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Figure 4.29. HAZUS

MH
 Peak Wind Gusts for 1,000-Year Event 
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Critical Facility Risk 

HAZUS
MH

 estimates very minor expected damage to critical facilities for the different return 

periods.   

 The expected loss of use for the 100-year event is less than one day.  EOCs and hospitals 

for all the modeled return periods result in 100% functionality.   

 Fire stations, for the 1000-year event will result in 95.59% functionality; Fairfax County 

and City will maintain 95.24% functionality of 42 fire stations, and Prince William 

County will maintain 88.89% of nine fire stations.   

 Police stations, for the 500 and 1000-year event, will result in 97.50% functionality; 

Prince William County will maintain 88.89% functionality of nine police stations.   

 Schools, for the 500-year event will result in 99.69% functionality; Fairfax County and 

City will maintain 99.70% functionality of 337 schools and Prince William County will 

maintain 99.70% of 115 schools. The 1000-year event will result in 93.87% functionality; 

Fairfax County and City will maintain 96.14% functionality of 337 schools and Prince 

William County will maintain 77.39% of 115 schools 

 

The HAZUS
MH

 model also estimates the number of households that are expected to be displaced 

from their homes due to the hurricane and the number of displaced people that will require 

accommodations in temporary public shelters. Based on the probabilistic analysis, one household 

in Arlington County would be displaced and seek shelter from a 200-year event, 40 households 

(10 in the City of Alexandria and 23 in Arlington County) would be displaced and seek shelter 

from a 500-year event and 182 households (31 in the City of Alexandria, 39 in Arlington County, 

31 in Fairfax County and City, three in the City of Manassas and 28 in Prince William County) 

would be displaced and seek shelter from a 1000-year event. 

 

Existing Buildings and Infrastructure Risk 

The most at-risk buildings to high wind events are assumed to include manufactured homes, 

along with residential structures that were built many years ago (due to probable deterioration 

and less stringent building code enforcement during original construction).   

 

Table 4.49 summarizes the HAZUS
MH

 information for the Northern Virginia region. Residential 

buildings make up the majority of damages due to hurricane winds. The more frequent return 

periods result in fewer damages that fall within the moderate to destruction classifications.  The 

500- and 100-year return periods result in severe damage and destruction to buildings in the 

Northern Virginia region. 
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Table 4.49. HAZUS
MH

 Number of buildings damaged 

Return  
Period 

Minor Moderate Severe  Destruction Total 

Residential Total Residential Total Residential Total Residential Total Residential Total 

10             -            -                -          -                -       -                -       -                -            -    

20             -            -                -          -                -       -                -       -                -            -    

50           188        247               3          3              -       -                -       -              191        250  

100           723        884              24        25              -       -                -       -              747        909  

200        3,529     3,869            294      304               1       1              -       -           3,824     4,174  

500       14,551    15,421         1,343    1,404               2       6              -         1        15,896    16,832  

1000       36,986    38,862         3,828    4,040              13     34              37     37        40,864    42,973  

 

HAZUS
MH

 estimates annualized hurricane/tropical storm wind loss in Northern Virginia at 

approximately $4.8 million.  In terms of annualized loss by jurisdiction, Fairfax County tops the 

list at approximately $2.5 million.  See Table 4.50 for a complete breakdown of total annualized 

building loss by jurisdiction. 

 

In the case of a 100-year hurricane event, HAZUS
MH

 estimates the building loss for Northern 

Virginia to be approximately $53.3 million.  Should the region experience a 1000-year hurricane 

event, the model estimates the building loss for the region would be approximately $807 million.  

Tables 4.51 and 4.52 provide a detailed summary of losses by jurisdiction.  Figures 4.30 through 

4.32 depict the total direct economic building loss on an annualized basis, as well as for the 

1000-year and 100-year hurricane events by census tract. 
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Table 4.50. Total Annualized Building Loss by Jurisdiction 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Loss 

Arlington County $543,847  $77,574  $573  $40,176  $5,554  $24,946  $7,342  $700,012  

Fairfax County $2,086,176  $212,519  $1,641  $119,367  $11,790  $50,745  $13,512  $2,495,750  

Town of Herndon $36,459  $4,273  $63  $2,429  $456  $1,099  $559  $45,338  

Town of Vienna $36,154  $3,979  $43  $2,263  $403  $791  $460  $44,093  

Town of Clifton $504  $36  $0  $22  $3  $7  $12  $584  

Loudoun County $242,275  $20,143  $435  $12,197  $1,113  $4,444  $1,341  $281,948  

Town of Leesburg $23,601  $1,807  $20  $1,312  $160  $612  $233  $27,745  

Town of Purcellville $730  $41  $1  $29  $3  $10  $4  $818  

Town of Middleburg $89  $5  $0  $4  $1  $2  $1  $101  

Town of Round Hill $44  $2  $0  $2  $0  $1  $0   $48  

Prince William 

County $423,454  $34,613  $427  $24,402  $1,736  $9,219  $2,155  $496,004  

Town of Dumfries $4,441  $451  $4  $392  $23  $191  $41  $5,542  

Town of Haymarket $123  $9  $0  $6  $1  $2  $1  $143  

Town of Occoquan $898  $84  $1  $57  $6  $29  $6  $1,080  

Town of Quantico $2,050  $370  $4  $211  $38  $151  $40  $2,864  

City of Alexandria $387,234  $57,628  $427  $30,477  $4,701  $17,598  $6,277  $504,342  

City of Fairfax $45,380  $5,279  $98  $3,158  $731  $1,460  $770  $56,876  

City of Falls Church $29,561  $3,820  $36  $2,127  $401  $1,034  $488  $37,468  

City of Manassas $62,939  $6,288  $115  $3,899  $396  $1,534  $667  $75,838  

City of Manassas 

Park $16,418  $1,395  $30  $903  $47  $275  $78  $19,145  

Total $3,942,333  $430,314  $3,918  $243,431  $27,563  $114,149  $33,987  $4,795,691  
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Table 4.51. 100-Year Hurricane Building Loss by Jurisdiction 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Loss 

Arlington County $6,139,634  $21,530  $0  $20,923  $0  $0  $0  $6,182,087  

Fairfax County $29,852,097  $15,370  $0  $25,286  $0  $4,885  $0  $29,897,638  

Town of Herndon $432,523  $158  $0  $207  $0  $0  $0  $432,887  

Town of Vienna $484,137  $32  $0  $55  $0  $0  $0  $484,224  

Town of Clifton $8,426  $0  $0  $0  $0  $0  $0  $8,426  

Loudoun County $1,421,694  $0  $0  $160  $0  $0  $0  $1,421,854  

Town of Leesburg $55,072  $0  $0  $12  $0  $0  $0  $55,085  

Town of Purcellville $0  $0  $0  $1  $0  $0  $0  $1  

Town of Middleburg $0  $0  $0  $0  $0  $0  $0  $0  

Town of Round Hill $0  $0  $0  $0  $0  $0  $0  $0  

Prince William 

County $8,133,575  $5,512  $0  $5,855  $0  $1,625  $0  $8,146,567  

Town of Dumfries $84,031  $689  $0  $426  $0  $500  $0  $85,646  

Town of Haymarket $1,098  $0  $0  $0  $0  $0  $0  $1,098  

Town of Occoquan $14,920  $25  $0  $35  $0  $0  $0  $14,979  

Town of Quantico $24,459  $543  $0  $485  $0  $664  $0  $26,151  

City of Alexandria $4,277,879  $5,300  $0  $16,162  $0  $0  $0  $4,299,341  

City of Fairfax $629,736  $163  $0  $358  $0  $0  $0  $630,257  

City of Falls Church $373,618  $242  $0  $553  $0  $0  $0  $374,413  

City of Manassas $923,987  $763  $0  $448  $0  $0  $0  $925,197  

City of Manassas 

Park $278,494  $24  $0  $5  $0  $0  $0  $278,522  

Total $53,135,380  $50,351  $0  $70,971  $0  $7,674  $0  $53,264,373  
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Table 4.52.  1,000-Year Hurricane Building Loss by Jurisdiction 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 
Total Loss 

Arlington County $70,939,305  $3,488,124  $24,301  $3,864,307  $373,793  $3,032,942  $133,748  $81,856,519  

Fairfax County $392,911,283  $13,659,771  $160,982  $15,870,006  $1,613,721  $8,109,935  $976,681  $433,302,379  

Town of Herndon $7,008,016  $274,363  $6,329  $325,809  $81,258  $197,720  $29,447  $7,922,942  

Town of Vienna $6,378,136  $181,891  $3,991  $231,024  $43,781  $90,759  $15,862  $6,945,443  

Town of Clifton $112,748  $1,622  $30  $2,972  $0  $759  $0  $118,130  

Loudoun County $47,359,196  $794,608  $39,229  $1,824,149  $31,326  $692,955  $14,699  $50,756,162  

Town of Leesburg $4,697,446  $84,571  $935  $203,548  $0  $98,611  $0  $5,085,111  

Town of 

Purcellville $146,228  $751  $106  $6,221  $0  $2,136  $0  $155,442  

Town of 

Middleburg $17,454  $104  $7  $816  $0  $300  $0  $18,680  

Town of Round 

Hill $8,983  $14  $0  $393  $0  $127  $0  $9,517  

Prince William 

County $106,333,123  $4,542,895  $86,422  $5,158,653  $652,490  $2,326,676  $608,142  $119,708,401  

Town of Dumfries $1,123,665  $83,270  $973  $90,495  $12,703  $55,469  $23,484  $1,390,060  

Town of 

Haymarket $25,741  $229  $22  $1,041  $0  $414  $0  $27,447  

Town of Occoquan $232,421  $13,512  $116  $12,782  $1,510  $8,478  $939  $269,757  

Town of Quantico $655,775  $116,300  $1,055  $76,365  $16,720  $56,669  $19,686  $942,570  

City of Alexandria $54,730,304  $3,314,401  $22,582  $3,304,733  $445,687  $2,606,544  $159,724  $64,583,975  

City of Fairfax $9,345,815  $441,010  $11,567  $424,397  $101,297  $235,033  $36,543  $10,595,662  

City of Falls 

Church $4,563,583  $190,593  $1,823  $231,968  $46,545  $146,683  $16,555  $5,197,752  

City of Manassas $12,956,384  $491,309  $14,293  $519,766  $83,255  $265,632  $30,505  $14,361,145  

City of Manassas 

Park $3,389,750  $69,796  $3,611  $113,451  $2,474  $32,682  $891  $3,612,655  

Total $722,935,356  $27,749,134  $378,374  $32,262,896  $3,506,560  $17,960,524  $2,066,906  $806,859,749  
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Figure 4.30. Total Annualized Total Direct Economic Building Losses  
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Figure 4.31. 100-Year Hurricane Model Total Direct Economic Building Loss 
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Figure 4.32. 1,000-Year Hurricane Model Total Direct Economic Building Loss 
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Overall Loss Estimates and Ranking 

During the 2006 plan creation, annualized loss for hurricanes was estimated at $33,723,000 for 

the region. For the 2010 plan update as determined by HAZUS
MH

, the annualized losses due to 

hurricanes in Northern Virginia totals approximately $4.8 million. The differences in these 

values is a result of the methodology used to total annualized loss; in 2006 HAZUS
MH

 was 

completed for the 50-, 100-, and 500-year events and the annualized loss is based on those 

events. The 2010 update uses the HAZUS
MH

 probabilistic hurricane scenario to compute loss 

which takes into the expected value of loss in any one year, and is developed by aggregating the 

losses and exceedance probabilities for the 10-, 20-, 50-, 100-, 200-, 500-, and 1000-year return 

periods. 

On an annual basis, property and crop losses in Northern Virginia due to high wind events 

average approximately $2.9 million (NCDC storm events data).  Based on analysis of the 

historical data and on the high end of the scale, Prince William County experiences 

approximately $795,511 in property and crop damage annually, while the City of Manassas is 

not far behind with an estimated $694,402 per year in losses due to high wind (Table 4.53). 

Table 4.53. Property and Crop Annualized 

Loss Due to High Wind 

High Wind 

Number of Events 856 

Years of Record:  

1955 - 2009 

Annualized Property  

and Crop Damage  

Arlington County $226,057 

Fairfax County $612,562 

Loudoun County $176,618 

Prince William County $795,511 

City of Alexandria $193,936 

City of Fairfax $4,482 

City of Falls Church $198,830 

City of Manassas $694,402 

City of Manassas Park $573 

Total $2,902,973 
 

The Commonwealth of Virginia‘s 2010 Hazard Mitigation Plan ranking was based largely on the 

NCDC database. The update to the Northern Virginia plan used this same framework to establish 

a common system for evaluating and ranking hazards.  In determining a score and ranking for 

high wind, the geographic extent score for each jurisdiction is based on the average maximum 

wind speed throughout the entire jurisdiction as determined through GIS analysis of HAZUS
MH

 

3-second Peak Wind Gusts.  The high wind hazard ranking factors damaging wind events that 

include severe thunderstorms, hurricanes, and non-thunderstorm related wind events. 

 

Based on this analysis and available data, the high wind hazard is ranked as being ―High‖ for all 

jurisdictions in Northern Virginia. Figure 4.32 shows each of the ranking criteria used to come 
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up with the overall ranking. It should also be noted that the overall rankings for high wind has 

been altered to reflect steering committee feedback for the Cities of Fairfax and Manassas Park. 

Based solely on the ranking parameter data, these two cities received slightly lower scores as 

compared to the rest of the region.  

 

Although a separate ranking was not made for hurricanes, historical damage due to hurricane 

wind is included in the 2010 ranking assessment for high wind below.  The high wind hazard 

incorporates both thunderstorm wind and hurricane/tropical storm winds along with non-

thunderstorm related wind damage. 

 

Refer to the Risk Assessment Methodology section of the HIRA for a full description of the 

methodology and the limitations of the data used for ranking the hazards.  NCDC data, although 

somewhat limited, provides a comprehensive historical record of natural hazard events and 

damages.  

 
According to the 2006 qualitative assessment performed using the PRI tool, the hazard of 

hurricane and tropical storm-force winds scored a PRI value of 2.6 (on a scale of 0 to 4, with 4 

being the highest risk level).  Table 4.54 summarizes the risk levels assigned to each PRI 

category. 
 

Table 4.54. 2006 Qualitative Assessment for Hurricane and Tropical Storm-Force 

Winds 

 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level Possible Critical Large 
More than 24 

hours 

Less than 24 

hours 

 
The 2006 PRI assessment is valid and supports the updated ranking and loss estimates. 
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Figure 4.33. High Wind ranking and risk. 
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VIII. Tornadoes 

 
NOTE: As part of the 2010 plan update, the Tornado hazard was reexamined and new analyses 

performed.  This new analyses included, but was not limited to: 1) refreshing the hazard profile; 

2) updating the previous occurrences; 3) determining annualized number of hazard events and 

losses by jurisdiction using NCDC and other data sources where available; 4) updating the 

assessment of risk by jurisdiction based on new data; 5) ranking of the hazard by jurisdiction 

using the methodology described in detail in Chapter 4 Section IV Ranking and Analysis 

Methodologies.  Each section of the plan was also reformatted for improved clarity and new 

maps and imagery, when available and appropriate, were inserted. 

 

A. Hazard Profile 
 

1. Description 
A tornado is a violent windstorm characterized by a twisting, funnel-shaped cloud extending to 

the ground.  Tornadoes are most often generated by thunderstorm activity (but sometimes result 

from hurricanes and other tropical storms) when cool, dry air intersects and overrides a layer of 

warm, moist air forcing the warm air to rise rapidly.  The damage caused by a tornado is a result 

of the high wind velocity and wind-blown debris, also accompanied by lightning or large hail.  

According to the NWS, tornado wind speeds normally range from 40 to more than 300 miles per 

hour.  The most violent tornadoes have rotating winds of 250 miles per hour or more and are 

capable of causing extreme destruction and turning normally harmless objects into deadly 

missiles. 

 

According to NOAA, each year an average of over 800 tornadoes is reported nationwide, 

resulting in an average of 80 deaths and 1,500 injuries.  They are more likely to occur during the 

spring and early summer months of March through June and can occur at any time of day, but 

are likely to form in the late afternoon and early evening.  Most tornadoes are a few dozen yards 

wide and only touch down briefly, but even small short-lived tornadoes can inflict tremendous 

damage.  Highly destructive tornadoes may carve out a path over a mile wide and several miles 

long. 

 

Waterspouts are weak tornadoes that form over warm water and are most common along the 

Gulf Coast and southeastern states.  Waterspouts occasionally move inland, becoming tornadoes 

that cause damage and injury.  However, most waterspouts dissipate over the open water causing 

threats only to marine and boating interests.  Typically a waterspout is weak and short-lived, and 

because they are so common, most go unreported unless they cause damage. 

 

The destruction caused by tornadoes ranges from light to devastating depending on the intensity, 

size, and duration of the storm.  Typically, tornadoes cause the greatest damage to structures of 

light construction such as residential homes (particularly mobile homes), and tend to remain 

localized in impact.  The Fujita-Pearson Scale for Tornadoes was developed in 1971 to rate 

tornado intensity based on associated damages, and is shown in Table 4.55.  An Enhanced Fujita 

Scale (EF Scale) was developed and implemented operationally in 2007 and is shown in Table 

4.56.  The EF Scale was developed to better align tornado wind speeds with associated damages. 
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Table 4.55 Fujita-Pearson Scale for Tornadoes 

F-Scale 

Number 
Intensity 

Phrase 
Wind 

Speed 
Type of Damage Done 

F0 
Gale 

tornado 
40-72  

MPH 
Some damage to chimneys; breaks branches off trees; 

pushes over shallow-rooted trees; damages to sign boards. 

F1 
Moderate 

tornado 
73-112 

MPH 

The lower limit is the beginning of hurricane wind speed; 

peels surface off roofs; mobile homes pushed off 

foundations or overturned; moving autos pushed off the 

roads; attached garages may be destroyed. 

F2 
Significant 

tornado 
113-157 

MPH 

Considerable damage. Roofs torn off frame houses; mobile 

homes demolished; boxcars pushed over; large trees 

snapped or uprooted; light object missiles generated. 

F3 
Severe 

tornado 
158-206 

MPH 
Roof and some walls torn off well-constructed houses; 

trains overturned; most trees in forest uprooted. 

F4 
Devastating 

tornado 
207-260 

MPH 

Well-constructed houses leveled; structures with weak 

foundations blown off some distance; cars thrown and 

large missiles generated. 

F5 
Incredible 

tornado 
261-318 

MPH 

Strong frame houses lifted off foundations and carried 

considerable distances to disintegrate; automobile sized 

missiles fly through the air in excess of 100 meters; trees 

debarked; steel re-enforced concrete structures badly 

damaged. 

F6 
Inconceivable 

tornado 
319-379 

MPH 

These winds are very unlikely. The small area of damage 

they might produce would probably not be recognizable 

along with the mess produced by F4 and F5 wind that 

would surround the F6 winds. Missiles, such as cars and 

refrigerators would do serious secondary damage that 

could not be directly identified as F6 damage. If this level 

is ever achieved, evidence for it might only be found in 

some manner of ground swirl pattern, for it may never be 

identifiable through engineering studies.  

Source: The Tornado Project, 2002. 
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Table 4.56 Enhanced Fujita Scale for Tornadoes Vs. 

Previously used Fujita Scale 

Fujita Scale 
Enhanced 

Fujita Scale 

F 

Number 

Fastest 

1/4-mile 

(mph) 

3 Second 

Gust 

(mph) 

EF 

Number 

3 Second 

Gust (mph) 

0 40-72 45-78 0 65-85 

1 73-112 79-117 1 86-110 

2 113-157 118-161 2 111-135 

3 158-207 162-209 3 136-165 

4 208-260 210-261 4 166-200 

5 261-318 262-317 5 Over 200 

 

2. Geographic Location/Extent 
According to the NOAA Storm Prediction Center (SPC), the highest concentration of tornadoes 

in the United States has been in Oklahoma, Texas, Kansas and Florida respectively.  Although 

the Great Plains region of the Central United States does favor the development of the largest 

and most dangerous tornadoes (earning the designation of ―tornado alley‖), Florida experiences 

the greatest number of tornadoes per square mile of all U.S. States (SPC, 2002).  Although the 

region is located outside of ―tornado alley‖ and does not experience as many twisters as Florida, 

there are many examples of tornadoes tracking through Northern Virginia.  Figure 4.34 shows 

tornado activity in the United States based on the number of recorded tornadoes per 1,000 square 

miles. 
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Figure 4.34. Tornado Activity in the United States 
Source: American Society of Civil Engineers 

 

The tornadoes associated with tropical cyclones are most frequent in September and October 

when the incidence of tropical storm systems is greatest.  This type of tornado usually occurs 

around the perimeter of the storm, and most often to the right and ahead of the storm path or the 

storm center as it comes ashore.  These tornadoes commonly occur as part of large outbreaks and 

generally move in an easterly direction. 
 

3. Magnitude or Severity  
When compared with other States, Virginia ranks 29th in the Nation in number of tornado 

events, 25th in tornado deaths, 26th in tornado injuries, and 28th in damages.  These rankings are 

based upon data collected for all States and territories for tornado events between 1950 and 1994 

by NOAA‘s SPC.  Most tornadoes that occur in Virginia are less intense (F0 through F2 on the 

Fujita-Pearson Scale) than those that occur elsewhere in the country, but occasionally they are of 

significant magnitude causing major damage and destruction.  

 

From 1950 through the year 2001, 376 tornadoes were documented in Virginia (an average 

of seven tornadoes per year).  Nationally, statistics have suggested that prior to 1990, only a third 

of all tornadoes were actually recorded.  Many occurred in unpopulated areas or caused little 

property damage and therefore are not reported to the NWS, while others may have been 

recorded separately as high wind events instead of tornadoes.  Thus, the actual average number 

of tornadoes that Virginia experiences in a given year is likely higher than historical NOAA 
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records indicate.  Tornado fatality records began in 1916, and since then only 65 people have 

been known to have died from tornadoes in Virginia.  A third of these deaths occurred during a 

tornado outbreak on May 2, 1929, Virginia's worst tornado outbreak. 
 

According to NCDC records, the Northern Virginia region experienced 53 tornado events from 

1950 through October 2009. Figure 4.35 graphically depicts the touchdown points and tracks, as 

well as the Fujita scale rating for each of those events.   As can be seen in the figure, most of 

these events were recorded as either F0 or F1 events although there have also been some stronger 

F2 and F3 events.    
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Figure 4.35. Historic Tornado Tracks 1950 to 2009 
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In total, these tornado events are reported to have caused two deaths, 59 injuries and 

approximately $154 million (accounting for inflation) in property and crop damages as 

summarized by jurisdiction in Table 4.57. Ten funnel cloud events were recorded during this 

time period, although no damages are associated with these systems since the cloud system does 

not physically touch down on the ground.  More detailed information on each of these historical 

tornado events can be obtained through the NCDC Storm Event.   
 

 

Table 4.57 NCDC Tornado Events in the Northern Virginia Region, 1955–2009 

Tornado Events in Northern Virginia 

Years of Record: 1951 - 

2009 

Annualized 

Property 

and Crop 

Damage 

Total Property and 

Crop Damage  
Injuries Deaths 

Number 

of 

Events 

Arlington County $22,033 $1,299,947 2   2 

Fairfax County $2,265,041 $133,637,444 45 1 13 

Loudoun County $119,785 $7,067,323 2   23 

Prince William County $117,080 $6,907,746 10 1 11 

City of Alexandria $149 $8,781 0   1 

City of Fairfax $0** $0**      0** 

City of Falls Church $88,210 $5,204,367 0   1 

City of Manassas $0* $0* 0   1 

City of Manassas Park $0* $0* 0   1 

Total   $2,612,298 $154,125,609 59 2 53 
*NCDC database does not contain damage data for the September 17, 2004 tornado events that impacted Manassas 

and Manassas Park 

**NCDC has no record of any tornado events having impacted the City of Fairfax since 1950; this conflict with 

other sources indicating that tornadoes did impact the City doing damage on September 5, 1979 as a result of 

Hurricane David.  

 

4. Previous Occurrences 
July 23, 2008 

A weak tornado touched down in Prince 

William County in an industrial park near 

Wellington at 6:43PM.  The tornado 

produced siding and roof damage to homes 

and toppled trees.  The twister damaged the 

roof of a retail home center in Sudley Towne 

Plaza before lifting after crossing Sudley 

Road near Route 234. 

 

July 4, 2007 

Although not recorded in NWS storm reports 

or the NCDC database, a funnel cloud was 

spotted (see image above) near Pickett Road 

A funnel cloud in the vicinity of Fairfax on July 4, 2007. 
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Photo of the September 24, 2001 tornado 

as it entered Washington DC. The 

Washington Monument can be seen to 

the left of the U.S. Flag pole. (Photo 

courtesy of Michael Shore) 

in Fairfax by Department of Public Works and Environmental Services.  Severe weather in the 

area caused the need for sheltering those attending Fourth of July celebrations.  No reports of 

damage or injuries were received as a result of this particular funnel cloud, but a man was killed 

when a tree fell onto his car in Annandale during storms earlier in the afternoon. 
     

September 17, 2004 

Several tornadoes touched down across Northern Virginia leading to scattered damage on the 

afternoon of September 17th.  The tornadoes were associated with the remnants of what had been 

Hurricane Ivan that made landfall in Alabama the day before.  A tornado moved into western 

portions of Loudoun County at approximately 4:20PM producing intermittent damage from 

Hamilton to Lovettsville.  A short while later, another tornado associated with a severe 

thunderstorm touched down in Prince William County near Dale City.  This twister uprooted 

trees.  The parent thunderstorm produced another tornado on the east side of the City of 

Manassas causing structural and tree damage before continuing on into Manassas Park where 

several dwellings were damaged in the Yorkshire subdivision.  At its strongest, this tornado 

produced F2 damage estimated at approximately $1 million.  Another tornado touched down at 

Dulles International Airport about 5:14PM and moved north, damaging seven buildings at the 

Beaumede Corporate Park.  A tractor trailer was overturned and two cars were blown into the 

side of a building. 

 

September 24, 2001 

Five tornadoes touched down in Northern Virginia during the afternoon and early evening of the 

24th.  One of these touched down in Prince William County where it downed some trees in 

Prince William Forest Park area.  The tornado moved north into the Lake Montclair community 

where it took down a few trees, broke branches, and bent siding up on homes. The weak tornado 

lifted shortly after.  A second tornado, which remained on the ground for 15 miles, passed 

through densely populated areas of Eastern Fairfax County, the western portion of the City of 

Alexandria, and Arlington County causing minor injuries 

and significant damage to trees, residences, and businesses.  

Its strength varied between F0 and F1 as it crossed the 

Interstates three times during rush hour traffic.  Cars were 

hit with flying debris and some windows were blown out.  

Hundreds of homes and numerous parked vehicles were 

also damaged.  Most of the damage was minor to the 

exterior and roofs of homes.  A few homes suffered more 

significant damage, mainly in the Shirlington area of 

Arlington County.  Total damages were estimated at $1 

million.  Only two people are known to have been injured.  

Before the tornado moved into Washington, DC, it passed 

right by the Pentagon City Mall and the Pentagon itself.  Numerous recovery workers at the 

Pentagon in the aftermath of the 9-11 attack had to take cover from the tornado in underground 

tunnels. 

 

May 25, 1997 

A small, brief tornado, packing winds up to 70 miles per hour, knocked down between 75 and 

100 trees and limbs, some of which fell onto residences, vehicles, and other property in South 
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Arlington.  Scattered structural damage included aluminum siding, gutters, shingles, and plastic 

fascia. 

 

June 24, 1996 

A tornado, associated with the mesocyclone of a heavy-precipitation super cell, touched down in 

extreme southeastern Loudoun County near the Bull Run, then proceeded east-southeast for 20 

miles knocking down over 1,000 trees and causing substantial property damage, especially in 

western Fairfax County, before lifting along the Capital Beltway at the Braddock Road 

interchange less than two miles west of Annandale.  The most significant damage occurred along 

Tree Line Drive, where 11 of 17 homes incurred moderate to major damage.  The combined 

effort of several agencies produced property damage estimates along the track (not including 

flora) totaling $2.9 million.  Included in that total are 323 homes which sustained minor damage.  

An estimated 80,000homes lost power along the track of the tornado in Fairfax County, with 

some homes not receiving power until several days after the event. 

 

April 16, 1993 

A tornado touched down approximately a 0.5 mile southwest of Saint Louis in the southern part 

of Loudoun County, and moved east northeast for about 1.7 miles.  The storm knocked down and 

damaged hundreds of trees.  Roofs of two barns were blown off, windows were blown out, and 

fences were ripped up. 

 

October 13, 1983  

An F2 tornado touched down in Fairfax and moved seven miles into Falls Church and McLean, 

heavily damaging many homes and overturning cars and trucks.  

 

September 5, 1979 

Hurricane David spawned six tornadoes across Virginia.  A strong F3 tornado struck Fairfax 

County tracking 18 miles, killing one and injuring six people.  It struck the same school hit by a 

tornado on April 1, 1973, this time causing $150,000 damage.  Numerous cars were demolished, 

90 homes were damaged, and trees and debris blocked roads.  Damages in Fairfax County 

reached $2.5 million dollars.  An F2 tornado struck the Sugarland Run Subdivision of Sterling in 

Loudoun County, injuring two people and damaging 80 homes.  Four homes were unroofed or 

seriously damaged.  Damages were estimated at $250,000.   

 

April 1, 1973  

A strong F3 tornado struck a populated area of Northern Virginia.  It touched down in Prince 

William County and traveled 15 miles northeast through Fairfax and into Falls Church.  

Extensive damage occurred along a six-mile stretch in Fairfax.  A high school, two shopping 

centers, an apartment complex, and 226 homes were damaged.  Thirty-seven people were 

injured.  It could have been much worse, but it was Sunday and "Blue Laws" were still in effect--

the normally busy shopping center which had extensive damage was closed and school was not 

in session.  Damage totaled an estimated $14 million. 
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May 2, 1929 

On a day known as "Virginia's Deadliest Tornado Outbreak,‖ the town of Hamilton in Loudoun 

County (six miles northwest of Leesburg) experienced one of the five tornadoes that caused 

widespread destruction across the tate.  The tornado path was reportedly 200 yards across and 

two miles long.  It destroyed a house, barn, and some smaller buildings at one farm.  It caused 

several injuries but no deaths.  Other nearby farms were damaged, as well as a brick church. 

 

November 17, 1927   

A tornado touched down in a rural part of Fairfax County and moved northeast across the 

western part of Alexandria, across the Potomac River and Washington, DC, and into Maryland.  

Over 100 people were injured in Alexandria and over 200 homes were unroofed and torn apart. 

 

B. Risk Assessment 
 

1. Probability of Future Occurrences 
The probability of future occurrences of tornadoes was examined through analysis of the NCDC 

historical data and by inclusion of data developed for the 2010 Commonwealth of Virginia 

Hazard Mitigation Plan.  For the Commonwealth‘s plan, an extensive frequency analysis was 

performed on the historical tornado record (including touchdown points and tornado tracks) 

using GIS techniques.  Results of this analysis (see Figure 4.36) pinpoint areas that have 

experienced slightly higher frequency of tornadoes based on past occurrences.  It should be noted 

that what is determined to be ‗High‘ in the figure is relative to tornado frequency in the entire 

Commonwealth of Virginia.  This ‗High‘ designation is still low in comparison with frequencies 

experienced in ‗tornado alley‘ and throughout the southern States.  An examination of the NCDC 

data shows that Loudoun County has experienced 23 tornado events since 1950, more than any 

other jurisdiction in Northern Virginia.  Fairfax County is not too far behind having recorded 13 

such events during that same period of time.  

 

Based on this analysis, it is likely that the Northern Virginia region will continue to experience 

weak to moderately intense tornadoes.  It is unlikely that very strong tornadoes (F4 or F5) will 

strike the area, though it does remain a possibility. Climate change is projected to increase the 

frequency and intensity of extreme weather events
21

, including severe thunderstorms. At this 

time, it remains uncertain if this might also translate into an increased frequency of tornadoes. 

 

2. Impact & Vulnerability 
Tornadoes are high-impact, low-probability hazards.  A tornado‘s impact is dependent on its 

intensity and the vulnerability of development in its path.  Qualification of tornado impact has 

not been performed for this analysis.  Future plan updates might investigate the feasibility of 

methods for doing so. Tornado vulnerability is based on building construction and standards, the 

availability of shelters or safe rooms, and advanced warning capabilities.  Even well-constructed 

buildings are vulnerable to the effects of a stronger (generally EF2 or higher) tornado.   
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Figure 4.36. Tornado Hazard Frequency. Source: Commonwealth of Virginia Hazard Mitigation Plan.



Northern Virginia Hazard Mitigation Plan Update  

 

 

 

187 

 

3. Risk 
Risk, defined as probability multiplied by impact, cannot be fully estimated for tornadoes due to 

the lack of intensity-damage models for this hazard.  Instead, estimates of the financial impacts 

of tornadoes can be developed based on historical data contained within the NCDC storm event 

data.  Examination of NCDC data shows that there were 53 tornado events in Northern Virginia 

between 1950 and October 2009 that caused approximately $154 million (inflated dollars) in 

property and crop damage, or approximately $2.6 million annually.  Fairfax County has recorded 

more damage than other Northern Virginia jurisdictions due to tornadoes.  NCDC data shows 

that the county suffered approximately $136 million (inflated dollars) in property and crop 

damage, or approximately $2.3 million annually from tornado events since 1950. 

 

Critical Facility Risk 

Quantitative assessment of critical facilities for tornado risk was not feasible for this update. 

Even so, the type and age of construction plays a role in vulnerability of facilities to tornadoes.  

In general, concrete, brick, and steel-framed structures tend to fare better in tornadoes than older, 

wood-framed structures or manufactured homes.  Finally, not all critical facilities have redundant 

power sources and may not even be wired to accept a generator.  Future plan updates should 

consider closer examination of critical facilities risk by looking at construction type of critical 

facilities in jurisdictions considered to be at higher risk of tornadoes. 

 

Existing Buildings and Infrastructure Risk 

Risk to existing buildings and infrastructure is largely determined by building construction type 

including construction method, materials and roof span. As mentioned above, concrete, brick, 

and steel-framed structures tend to fare better in tornadoes than older, wood-framed structures 

 

Overall Loss Estimates and Ranking 

During the 2006 plan creation, annualized loss for hurricanes was estimated at $731,000 for the 

region. For the 2010 plan update, the annualized losses due to tornadoes in Northern Virginia 

totals approximately $2,612,298. Differences in these estimates can be attributed to several 

factors described in the Risk Assessment and Methodology section; the main difference being 

the fact that the 2010 estimate takes into account inflation of the NCDC events.  

Based on historical occurrences, tornado events in the Northern Virginia region are more 

common in Loudoun County (almost half of the events recorded for the region took place in 

Loudoun County).  However, it is expected that susceptibility for tornado occurrences is 

relatively uniform across the region.  Historical data indicates that Fairfax County is by far the 

most vulnerable of the four counties in terms of property damages, fatalities, and injuries.  This 

is likely due to the more populated and developed nature of Fairfax County and its incorporated 

cities and towns.   

 

Similar to hurricane and tropical storm force-winds, the most at-risk buildings to tornadoes are 

assumed to include manufactured homes and older residential structures (see discussion under 

Hurricanes and Tropical Storms).  Even small F1 tornadoes can cause severe damage to these 

buildings.  For more intense tornadoes (F2 and higher), all buildings are considered at-risk with 

the exception of those specifically built to withstand wind speeds of more than 120-150 miles per 

hour (such as designated shelters, EOCs, etc.).    
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The Commonwealth of Virginia‘s 2010 Hazard Mitigation Plan ranking was based largely on the 

NCDC database. The update to the Northern Virginia plan used this same framework to establish 

a common system for evaluating and ranking hazards.  In determining a score and ranking for 

tornadoes, the geographic extent score for each jurisdiction is based on a frequency analysis of 

historical tornado events completed for the 2010 Commonwealth plan. 

 

Based on this analysis and the available data, the tornado hazard is ranked as being ―High‖ for all 

jurisdictions in Northern Virginia with the exception of the City of Falls Church and the City of 

Manassas Park, in which the tornado hazard is ranked as being ―Medium-High‖ (See Figure 

4.37).  Refer to the Risk Assessment Methodology section of the HIRA for a full description of 

the methodology and the limitations of the data used for ranking the hazards.  NCDC data, 

although somewhat limited, provides a comprehensive historical record of natural hazard events 

and damages.  
 

According to the 2006 qualitative assessment performed using the PRI tool, the tornado hazard 

scored a PRI value of 2.7 (on a scale of 0 to 4, with 4 being the highest risk level).  Table 4.58 

summarizes the risk levels assigned to each PRI category. 
 

Table 4.58  2006 Qualitative Assessment for Tornadoes 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level Likely Critical Small 
Less than 6 

hours 

Less than 6 

hours 

 

The 2006 PRI assessment still is valid and supports the updated ranking and loss estimates.  
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Figure 4.37. Tornado Hazard Ranking
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IX. Drought (and extreme heat) 
 

NOTE: As part of the 2010 plan update, the Drought hazard was reexamined and a new analysis 

performed.  This new analysis included, but was not limited to: 1) refreshing the hazard profile; 

2) updating the previous occurrences; 3) determining annualized number of hazard events and 

losses by jurisdiction using NCDC and other data sources where available; 4) updating the 

assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard by jurisdiction 

using the methodology described in detail in Chapter 4, Section IV Ranking and Analysis 

Methodologies.  Drought and Extreme Heat are often interrelated hazards and usually most 

common during the summer months.  For these reasons, the 2010 plan update consolidates their 

analysis into one section.  In addition, each section of the plan was also reformatted for improved 

clarity, and new maps and imagery, when available and appropriate, were inserted. 

 
A. Hazard Profile 

 

1. Description 
Drought is generally defined as a persistent and abnormal moisture deficiency having adverse 

impacts on vegetation, people, or animals.  High temperatures, high winds, and low humidity can 

worsen drought conditions and make areas more susceptible to wildfire.  Human demands and 

actions can also hasten drought-related impacts. Droughts are frequently classified as one of 

following four types: 

 Meteorological; 

 Agricultural; 

 Hydrological; or 

 Socio-economic. 

 

Meteorological droughts are typically defined by the level of ―dryness‖ when compared to an 

average, or normal, amount of precipitation over a given period of time.  Agricultural droughts 

relate common characteristics of drought to their specific agricultural-related impacts.  Emphasis 

tends to be placed on factors such as soil/water deficits, water needs based on differing stages of 

crop development, and water reservoir levels.  Hydrological drought is directly related to the 

effect of precipitation shortfalls on surface and groundwater supplies.  Human factors, 

particularly changes in land use, can alter the hydrologic characteristics of a basin.  Socio-

economic drought is the result of water shortages that limit the ability to supply water-dependent 

products in the marketplace.  

 

Figure 4.38 shows the Palmer Drought Severity Index (PDSI) summary map for the United 

States from 1895 to 1995.  The PDSI is a meteorological index that is based on temperature, 

precipitation, and Available Water Content of the soil data.  The PDSI drought classifications are 

based on observed drought conditions and range from -0.5 (incipient dry spell) to -4.0 (extreme 

drought).  As can be seen, the Eastern United States has historically not seen as many significant 

long-term droughts as the Central and Western regions of the country.   
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Figure 4.38. Palmer Drought Severity Index, 1895-1995 Percent of Time in Severe and Extreme 

Drought. Source: National Drought Mitigation Center 

 
Extreme Heat 

There have not been any Presidential Disaster or Federal Emergency declarations, nor is there a 

history of any State Disasters or other major incidents, for extreme heat in Northern Virginia.  

While Northern Virginia generally has a temperate climate, periods of extreme heat can and have 

occurred.  According to NCDC data, in July of 1995, three people were hospitalized for heat 

related injuries.  Similarly, in the summer of 1999, three people were treated for severe heat 

disorders.  The NWS can issue heat-related products to inform citizens of forecasted extreme 

heat conditions.  These products are based on projected or observed heat index values and 

include: 

 Excessive Heat Outlook: When there is a potential for an excessive heat event within 

three to seven days; 

 Excessive Heat Watch: When conditions are favorable for an excessive heat event within 

12 to 48 hours but some uncertainty exists in regards to occurrence and timing; and 

 Excessive Heat Warning / Advisory: When an excessive heat event is expected within 36 

hours.  These products are usually issued when confidence is high that the event will 

occur.  A warning implies that conditions could pose a threat to life or property, while an 

advisory is issued for less serious conditions that may cause discomfort or inconvenience, 

but could still lead to threat to life and property if caution is not taken. 

 

In Northern Virginia, extreme heat constitutes a low risk to the general populace.  Even so, the 

elderly, small children, the chronically ill, and pets are considered to be more vulnerable to 

excessive heat than the general population.   
 

2. Geographic Location/Extent 
The Northern Virginia region is susceptible to drought conditions, although these are typically 

not nearly as severe as in other regions of the country.  According to historical PDSI records for 

the years 1895 to 1995, the Northern Virginia region was in severe to extreme drought conditions 

for only 5 to 10 percent of the time (See Figure 4.38), as compared with areas in the western 
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portion of the United States that experienced severe to extreme drought conditions for more than 

20% of the time. 

 

According to the U.S. Department of Commerce, Bureau of Economic Analysis, less than one 

percent of the Northern Virginia region‘s civilian workforce is involved in the farm or 

agriculture sector.  Those that are tend to be most involved in hay production, which is grown 

primarily to feed livestock populations, and viticulture.  Other vulnerable crops include corn, 

alfalfa, and soybeans.  According to the Virginia Farm Bureau, Loudoun County leads the 

Northern Virginia region with more than 1,000 active farms on 184,000 acres of farmland and 

close to 400 residents that describe farming as their principal occupation.  

 

3. Magnitude or Severity 
There are 151 records of drought events contained within the NCDC database. (See Table 4.59)  

Many of these instances are considered overlapping (counted twice or possibly more), as 

adjacent counties experiencing the same drought were considered separate instances.  Also, 

unlike the very distinct beginning and end to other hazards (e.g., tornado), the period of a 

drought occurrence is not clear because multiple instances may be recorded for the same long-

term drought.  More detailed information on historical drought events can be obtained through 

the NCDC Storm Event Database.   
 

Table 4.59  Annualized Property and Crop 

Loss Due to Drought 

Number of Events 151 

Years of Record: 1993-2009 
Annualized Property 

and Crop Damage  

Arlington County $90,655 

Fairfax County $90,655 

Loudoun County $351,549 

Prince William County $114,402 

City of Alexandria $90,655 

City of Fairfax $0 

City of Falls Church $90,655 

City of Manassas $114,402 

City of Manassas Park $0 

Total $942,971 

       Source: NOAA, National Climatic Data Center 

 

Lack of rainfall during drought conditions will affect water levels along the Potomac River, the 

main water source for the Northern Virginia region.  Many of the major reservoirs serving the 

Northern Virginia region, including the Occoquan (Fairfax County) and the Beaverdam 

(Loudoun County), have experienced dangerously low levels in the past due to ongoing drought 

periods – most recently in 1999.  During these periods, many locations are forced to begin water 

restrictions, which could lead to potential economic impacts for the region.  The most vulnerable 

residents during these dry periods are those who live in the more rural areas located away from 

the larger cities and populated suburbs of the region (many of whom draw their water supply 

from wells). 
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4. Previous Occurrences  
June 8, 2008 (Extreme Heat) 

A strong ridge of high pressure over the eastern U.S. set the stage for a period of hot weather and 

high humidity in Northern Virginia.  One person died due to heat-related complications in 

Alexandria as temperatures on this day reached into the mid to upper 90s combining with 

dewpoints in the lower 70s to produce heat indices that approached 105 degrees. 

 

October 1, 2007 – October 30, 2007 

Rainfall deficits of nearly 10 inches were common across northern Virginia at the beginning of 

the month.  All counties and independent cities in the Commonwealth, with the exception of 

Arlington County and the independent cities of Alexandria and Falls Church, were declared 

primary disaster areas by the State.  Many jurisdictions instituted water restrictions (both 

voluntary and mandatory) during this particularly dry stretch. Much of Northern Virginia was 

categorized as experiencing Extreme Drought by the National Drought Monitor during the later 

portions of the month.  Several storm systems brought much-needed rainfall as the month ended, 

alleviating drought conditions. 

 

August 1998 – August 1999 

By the last week of July 1999, the PDSI indicated Northern Virginia was in an extreme drought.  

July was the 10th month in the previous12 that precipitation was below normal.  During this 

period, precipitation was a staggering 10 to 16 inches below average, the second driest 12 

months on record.   

 

The lack of rainfall affected water levels along the Potomac River, the main water source for the 

region.  Many upstream tributaries also reported extremely low water levels. For the first time, 

water was released from the Randolph and Little Seneca reservoirs near the Potomac headwaters 

to help maintain a safe water level for wildlife and human consumption.  By July 31st, the 

Randolph Reservoir was 13.8 percent below capacity and the Little Seneca Reservoir was down 

four inches.  The Occoquan Reservoir, the main water source for Southern Fairfax County, was 

21 percent below capacity by the end of the month. The Beaverdam Reservoir in Loudoun 

County was at 50 percent capacity, still recovering from being drained to fill Goose Creek 

Reservoir.  This reservoir fell to 2.5 feet below the dam by the end of the month, a level officials 

called dangerously low.  With such low water levels, most locations were forced to begin 

voluntary water restrictions and some locations such as Loudoun County began mandatory 

restrictions. Many residents located outside the Washington, DC, suburbs and larger cities 

became dependent on water deliveries after wells dried up.   

 

Across Northern Virginia, several crops such as corn and soybeans never reached maturity, trees 

prematurely shed leaves and fruit in orchards, pasture land became nearly non-existent, and 

watering holes and irrigation sources dried up.  Hay production in Prince William County was 

cut by 65 percent.  During this period, Loudoun County estimated there had been $20,000,000 in 

agricultural losses and was declared a Federal drought disaster area.   

 

These instances of drought came to an end in September 1999 as the remnants of two hurricanes 

brought significant rainfall to the region.  Following these storms, most areas recorded a major 
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increase in water supplies and upgraded their condition from an extreme drought to a mild 

drought. 

 

July 4–7, 1999 (Extreme Heat) 

High pressure sat off the Mid-Atlantic coast, drawing extremely warm and humid air into 

Northern Virginia. Temperatures on the 4th through the 7th were oppressively hot, and 

extremely humid conditions added to the misery. Temperatures soared into the upper 90s to 

lower 100s during the period, and dew points were in the lower to middle 70s, creating heat 

indices between 100 and 115 degrees. Overnight lows only dipped into the 70s and heat index 

values ranged from the upper 70s to upper 80s.  The heat index only dropped to 90 degrees at 

National Airport in the Washington, DC, suburbs on the morning of the 6th. Record highs were 

broken at Washington National Airport on the 5th and 6th.  The record high at Dulles 

International Airport was broken on the 4th and tied on the 5th. 

 

August 16–17, 1997 (Extreme Heat) 

West winds circulating around a "Bermuda High‖ pressure system allowed temperatures to soar 

over the weekend of the 16th and 17th.  Maximum temperatures surpassed the century mark 

across most of Northern Virginia (except in the higher elevations) both days.  Heat index values 

ranged from 105 to 110 each day, but aside from a few heat exhaustion cases, it appeared that at-

risk residents remained in air conditioned locations.  No heat-related deaths were reported by 

Virginia medical authorities. A record high was achieved at Dulles International Airport on the 

16th with a new maximum of 100 degrees.  That temperature was matched on the 17th, before 

strong to severe thunderstorms moved through. 

 

July 1997 

This was a very dry month that included one seven-day heat wave, and exacerbated drought-like 

conditions across much of the fertile farmland of Northern Virginia.  The weather in July 

resulted in the failure of several crops, including corn, hay, alfalfa, and soybeans.  Counties in 

the Northern Virginia region reported damage via local farms; though no formal declarations of 

Federal emergency were received from them.   

 
July 1995 (Extreme Heat) 

A 38-hour period of extremely hot and humid weather in mid-July took its toll on humans and 

animals.  The heat was caused by strengthening of a Bermuda High, extending from the surface 

to the upper levels of the atmosphere.  The most life-threatening period of the heat wave 

occurred during the afternoon of the 15th, when temperatures ranged from 98 to 103, with heat 

indices between 115 and 129.  On this day, an all-time record for power usage was established in 

Northern Virginia, with 13,512 megawatts recorded (mostly from air conditioning usage).  Five 

thousand customers were without power in the same general area.  In Alexandria, a National 

Park Service bicycle patrol ranger collapsed near Daingerfield Island, then later died from 

complications resulting from hyperthermia. 

 

There were several additional instances of heat exhaustion during the remainder of the month, 

concentrated during the middle two weeks.  Alexandria hospitals reported about 80 persons 

requiring treatment between the 14th and 23rd.  The heat wave returned twice in late July, from 

the 21st through the 25th and again from the 29th through the 31st.  However, temperatures were 
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not as oppressive, ranging from 90 to 97 degrees.  Daytime heat indices ranged from 105 to 115, 

but fell below 90 each night.  No deaths or injuries were directly attributed to either episode. 
 

B. Risk Assessment 
 

1. Probability of Future Occurrences 
The future incidence of drought is highly unpredictable and may be localized, which makes it 

difficult to assess the probability of drought.  No sources of information on long-term historic 

frequency of drought or future probability were identified for inclusion in this plan.  This may be 

a result of many different definitions resulting in spotty reporting.  Based on past events, it 

certainly remains possible over the long-term that the Northern Virginia region will experience 

recurring drought conditions, the severity of which cannot be quantified. 

 

Based on historical climatic data, it is also clear that the Northern Virginia region will likely 

continue to experience occasional periods of extreme heat.  Long-term climate forecast models 

suggest that a warming planet will lead to changes in precipitation distribution and more frequent 

and severe drought in some parts of the country.  The IPCC Fourth Assessment Report indicates 

that it is very likely that hot extremes and heat waves will become more frequent as the Earth 

warms. 
 

2. Impact & Vulnerability 
Short-term droughts can impact agricultural productivity, while longer term droughts are more 

likely to impact not only agriculture, but also water supply.  Jurisdictions that have invested in 

water supply and distribution infrastructure are generally less vulnerable to drought.  Short and 

long-term drought may lead to an increase in the incidence of wildfires which might in turn lead 

to increased potential for landslides or mudflows once rain does fall.  In terms of extreme heat, 

the elderly, small children, the chronically ill, and pets are most vulnerable. 

 

There is no standardized methodology for estimating vulnerability to the drought hazard.  As 

opposed to posing a direct threat to life and property, drought impact is primarily measured by its 

potential and actual economic effect on the agricultural sector as well as municipal and industrial 

water supplies.  This economic effect can also be expected to affect related sectors, such as 

wholesale and retail trade. 

 

3. Risk 
The risk associated with drought in Northern Virginia has not been formally quantified, due to 

the difficulty in assessing the rate of incidence, and the lack of complete data on drought 

impacts.  There is low risk of human injury/death due to drought in Northern Virginia, and low 

risk of property damage.  Although extreme heat does present a risk to the health of humans, the 

risk is generally considered low in Northern Virginia. Crop damages due to drought are 

uncertain, as agricultural productivity often varies with growing conditions from year to year.  

However, the NCDC Storm Events database does report crop losses due to drought of 

approximately $942,971 annually (see Table 4.59).  Future updates to this plan should consider 

methods for quantifying annual drought losses in sectors outside of agriculture.  This might 

include defining losses related to maintaining water supply, hydropower, tourism, and recreation 

and would require data sources outside of NCDC storm events data. 

 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

196 

 

Critical Facility Risk 

Risk associated with drought has not been quantified in terms of geographic extent for this 

revision; as a result, critical facility risk has not been calculated. The majority of drought related 

damages do not impact buildings or infrastructure.   

 

During the 2006 plan creation, annualized loss for drought was estimated at $2,207,000 for the 

region. For the 2010 plan update, several additional years of NCDC data were utilized to develop 

updated annualized loss estimates of $942,971. Differences in these values can be attributed to 

the data sources used, years of record, and methodology for developing annualized loss 

estimates. It should be noted that this estimate may be somewhat inflated due to the lack of 

historical drought data prior to 1993 to counterbalance the region‘s recent costly drought events. 

Refer to the Risk Assessment Methodology section of the HIRA for a full description of the 

methodology and the limitations of the data used for estimating annualized loss.   

 

As discussed above, the entire Northern Virginia region is vulnerable to drought and historically 

suffers drought conditions between five and 10 percent of the time.  Since 1993, the region has 

been severely impacted by numerous instances of a long-term drought with damages totaling 

approximately $25 million (most of which was attributed to agricultural losses in Loudoun and 

Prince William counties).  Prior to this period of record, very little historical data exists on past 

drought events.   

 

According to the qualitative assessment performed using the PRI tool, the drought hazard scored 

a PRI value of 2.3 (on a scale of 0 to 4, with 4 being the highest risk level).  Table 4.60 

summarizes the risk levels assigned to each PRI category. 

 

Table 4.60. 2006 Qualitative Assessment for Drought 

 Probability Impact Spatial Extent Warning 

Time 

Duration 

Risk Level Possible  Limited  Moderate More than 24 

hours 

More than 

one week 
 

According to the qualitative assessment performed using the PRI tool, the extreme temperatures 

hazard scored a PRI value of 2.4 (on a scale of 0 to 4, with 4 being the highest risk level).  Table 

4.61 summarizes the risk levels assigned to each PRI category. 

 

Table 4.61. 2006 Qualitative Assessment for Extreme Temperatures 

 Probability Impact Spatial Extent Warning 

Time 

Duration 

Risk Level Likely  Minor Large More than 24 

hours 

Less than one 

week 

 

The 2006 PRI assessments are still valid and support the updated ranking and loss estimates.  

 

The Commonwealth of Virginia‘s 2010 HIRA ranking was based largely on the NCDC database. 

The update to the Northern Virginia plan used this same framework to establish a common 
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system for evaluating and ranking hazards. No geographic extent data was available for drought 

probability, each locality was considered low throughout the planning region.   

 

Based on this analysis and the available data, the drought hazard is considered to be ―High‖ for 

Loudoun County, Prince William County, and the Towns of Leesburg, Purcellville, Middleburg, 

Round Hill, Dumfries, Haymarket, Occoquan, and Quantico. Figure 4.39 shows the ranking 

criteria and overall risk for the planning region. Based on committee feedback, the City of 

Fairfax ranking parameters have been changed to mirror Fairfax County. This is reflected in 

Figure 4.55 and the overall ranking map (Figure 4.61) at the end of the Risk Assessment. NCDC 

values contained within the tables have not been adjusted and reflect the information available in 

the database. 

 

Extreme heat was not ranked and no loss estimates were calculated. 
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Figure 4.39. Drought hazard ranking and risk.
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X. Earthquake 
 

NOTE: As part of the 2010 plan update, the Earthquake hazard was reexamined and a new 

analysis performed.  This new analysis included, but was not limited to: 1) refreshing the hazard 

profile; 2) updating the previous occurrences; 3) determining annualized number of hazard 

events and losses by jurisdiction using NCDC and other data sources where available; 4) 

updating the assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard 

by jurisdiction using the methodology described in detail in Chapter 4, Section IV Ranking and 

Analysis Methodologies.  Each section of the Plan was also reformatted for improved clarity, and 

new maps and imagery, when available and appropriate, were inserted. 

 
A. Hazard Profile 

 

1. Description 
An earthquake is the motion or trembling of the ground produced by sudden displacement of 

rock in the Earth's crust.  Earthquakes result from crustal strain, volcanism, landslides, or the 

collapse of caverns.  Earthquakes can affect hundreds of thousands of square miles; cause 

damage to property measured in the tens of billions of dollars; result in loss of life and injury to 

hundreds of thousands of persons; and disrupt the social and economic functioning of the 

affected area. 

 

Most earthquakes are caused by the release of stresses accumulated as a result of the rupture of 

rocks along opposing fault planes in the Earth‘s outer crust.  These fault planes are typically 

found along borders of the Earth's 10 tectonic plates.  These plate borders generally follow the 

outlines of the continents, with the North American plate following the continental border with 

the Pacific Ocean in the west, but following the mid-Atlantic trench in the east.  As earthquakes 

occurring in the mid-Atlantic trench usually pose little danger to humans, the greatest earthquake 

threat in North America is along the Pacific Coast. 

 

The areas of greatest tectonic instability occur at the perimeters of the slowly moving plates, as 

these locations are subjected to the greatest strains from plates traveling in opposite directions 

and at different speeds.  Deformation along plate boundaries causes strain in the rock and the 

consequent buildup of stored energy.  When the built-up stress exceeds the rocks' strength, a 

rupture occurs.  The rock on both sides of the fracture is snapped, releasing the stored energy and 

producing seismic waves, generating an earthquake. 

 

2. Geographic Location/Extent 
Figure 4.40 shows the probability that ground motion will reach a certain level during an 

earthquake.  The data show peak horizontal ground acceleration (the fastest measured change in 

speed, for a particle at ground level that is moving horizontally due to an earthquake) with a 10 

percent probability of exceedance in 50 years.  The map was compiled by the USGS Geologic 

Hazards Team, which conducts global investigations of earthquake, geomagnetic, and landslide 

hazards. 

 
Figure 4.41 from the Commonwealth of Virginia‘s Hazard Mitigation Plan shows the epicenter 

locations of historical earthquakes and the two main zones in Virginia that are more susceptible 
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to earthquakes. These zones, as mapped by the USGS, are believed to be sources of most 

Magnitude 6 or greater earthquakes during the past 1.6 million years around Virginia. 

 
 
 

 
Figure 4.40. Peak Acceleration with 10 Percent Probability of Exceedance in 50 Years 
Source: USGS 
 

3. Magnitude or Severity 
Ground shaking can lead to the collapse of buildings and bridges and disrupt gas lines, 

electricity, and phone service. Death, injuries, and extensive property damage are possible 

vulnerabilities from this hazard. Some secondary hazards caused by earthquakes may include 

fire, hazardous material release, landslides, flash flooding, avalanches, tsunamis, and dam 

failure. 
 

Most property damage and earthquake-related deaths are caused by the failure and collapse of 

structures due to ground shaking.  The level of damage depends upon the amplitude and duration 

of the shaking, which are directly related to the earthquake size, distance from the fault, site, and 

regional geology.  Other damaging earthquake effects include landslides, the down-slope 

movement of soil and rock (mountain regions and along hillsides), and liquefaction, in which 

ground soil loses shear strength and the ability to support foundation loads.  In the case of 

liquefaction, anything relying on the substrata for support can shift, tilt, rupture, or collapse. 

 

Earthquakes are measured in terms of their magnitude and intensity.  Magnitude is measured 

using the Richter Scale, an open-ended logarithmic scale that describes the energy release of an 

earthquake through a measure of shock wave amplitude (see Table 4.62).  Each unit increase in 

magnitude on the Richter Scale corresponds to a 10-fold increase in wave amplitude, or a 32-fold 

increase in energy.  Intensity is most commonly measured using the Modified Mercalli Intensity 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

201 

 

(MMI) Scale based on direct and indirect measurements of seismic effects.  The scale levels are 

typically described using roman numerals, with a I corresponding to imperceptible (instrumental) 

events, IV corresponding to moderate (felt by people awake), to XII for catastrophic (total 

destruction).  A detailed description of the MMI Scale of earthquake intensity and its 

correspondence to the Richter Scale is given in Table 4.63. 

 

Table 4.62.  Richter Scale 

Richter 

Magnitudes 
Earthquake Effects 

Less than 3.5 Generally not felt, but recorded. 

3.5-5.4 Often felt, but rarely causes damage. 

Under 6.0 
At most slight damage to well-designed buildings.  Can cause major damage to poorly constructed 

buildings over small regions. 

6.1-6.9 Can be destructive in areas up to about 100 kilometers across where people live. 

7.0-7.9 Major earthquake. Can cause serious damage over larger areas. 

8 or greater Great earthquake. Can cause serious damage in areas several hundred kilometers across. 

 

Table 4.63. Modified Mercalli Intensity Scale for Earthquakes 

Scale Intensity Description of Effects 

Corresponding       

Richter Scale 

Magnitude 

I Instrumental Detected only on seismographs  

II Feeble Some people feel it <4.2 

III Slight Felt by people resting; like a truck rumbling by  

IV Moderate Felt by people walking  

V Slightly Strong Sleepers awake; church bells ring <4.8 

VI Strong Trees sway; suspended objects swing, objects fall off shelves <5.4 

VII Very Strong Mild Alarm; walls crack; plaster falls <6.1 

VIII Destructive 
Moving cars uncontrollable; masonry fractures, poorly constructed 

buildings damaged 
 

IX Ruinous Some houses collapse; ground cracks; pipes break open <6.9 

X Disastrous 
Ground cracks profusely; many buildings destroyed; liquefaction 

and landslides widespread 
<7.3 

XI Very Disastrous 
Most buildings and bridges collapse; roads, railways, pipes and 

cables destroyed; general triggering of other hazards 
<8.1 

XII Catastrophic Total destruction; trees fall; ground rises and falls in waves >8.1 
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4. Previous Occurrences 
The first recorded earthquake in Virginia occurred in 1774.  Since then, more than 300 

earthquakes have occurred in the State, with 18 having a magnitude of 4.5 or higher on the 

Richter Scale.  The largest of these events occurred in Giles County in 1897 with a magnitude of 

5.8.  The last notable seismic event to occur in the area was on July 16, 2010, near Gaithersburg, 

Maryland.  Most earthquake events have resulted in very little property damage, if any, and there 

are no historical records of any earthquake-related damages in the Northern Virginia region. 

Historical event information for earthquakes in Virginia occurrences is based on information 

made available through the USGS Earthquake Hazards Program. There have been no Federally 

Declared Disasters or NCDC recorded events in the Commonwealth of Virginia. 

 

According to the USGS, there have been 62 significant earthquake events to occur within 300 

miles of the Northern Virginia region (including those centered outside of Virginia).  The 

epicenter locations of these events are shown in Figure 4.41
22

 along with the year in which they 

occurred for the larger events.  There are no reported casualties or significant property damages 

for the Northern Virginia region as a result of these events.  Below is a summary of significant 

events that impacted the Northern Virginia region: 

 

July 16, 2010 

A magnitude 3.4 occurred near Gaithersburg, Maryland. The earthquake was felt in the Potomac-

Shenandoah Region of Virginia. An hour after the quake, more than 5,500 people reported 

feeling it across Maryland, Washington, DC, West Virginia, Virginia, and Delaware
23

.  No 

injuries or property damages were reported. The earthquake occurred in a part of the Eastern 

Seaboard that is less seismically active than central Virginia, New England, and the area 

surrounding New York City. Since 1980, 14 earthquakes have been felt within 80 km (about 50 

miles) of the July 16th earthquake. All were smaller than this event. Other earthquakes have been 

reported in that area as far back as at least 1758
24

.  

 

May 6, 2008 

A minor earthquake (2.0 magnitude) occurred near Annandale, Virginia. Felt reports were 

primarily received from people in Fairfax County, the District of Columbia, and Montgomery 

County, Maryland. 

 

December 9, 2003 

The most recent earthquake to have been widely felt in the Washington area occurred west of 

Richmond, Virginia, on December 9, 2003, in the Central Virginia Seismic Zone. It had a 

magnitude of 4.3 and was felt throughout the Washington-Baltimore area
25

.  

 

April 9, 1918 

The Shenandoah Valley region was strongly shaken by an earthquake.  It was called the "most 

severe earthquake ever experienced" at Luray.  Although little damage resulted, people in many 

places over the northern valley region were greatly alarmed and rushed from their houses.  

Broken windows were reported in Washington, DC.  The tremor was noticed by President 

Wilson and his family at the White House; the President's secretary called a newspaper office to 
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learn the cause of the terrifying noise.  The felt area extended over 155,000 square kilometers, 

including parts of Maryland, Pennsylvania, and West Virginia.   
 

May 31, 1897 

This is the largest historical earthquake to originate in Virginia.  The epicenter was in Giles 

County, where on May 3rd, an earlier tremor at Pulaski, Radford, and Roanoke had caused 

damage.  Loud rumblings were heard in the epicentral region at various times between May 3rd 

and 31st.  The shock on the latter date was felt from Georgia to Pennsylvania and from the 

Atlantic Coast westward to Indiana and Kentucky, an area covering about 725,000 square 

kilometers.  It was especially strong at Pearisburg, where the walls of old brick houses were 

cracked and bricks were thrown from chimney tops.  Springs were muddied and a few earth 

fissures appeared.  Chimneys were shaken down in Bedford City, Houston, Pulaski, Radford, and 

Roanoke.  Chimneys were also broken at Raleigh, North Carolina; Bristol and Knoxville, 

Tennessee; and Bluefield, West Virginia.  Minor tremors continued in the epicentral region from 

time to time until June 6; other disturbances felt on June 28, September 3, and October 21 were 

probably aftershocks.   
 

August 31, 1861 

The epicenter was probably in extreme southwestern Virginia or western North Carolina.  At 

Wilkesboro, North Carolina, bricks were shaken from chimneys.  The lack of Virginia reports 

may perhaps be ascribed to the fact that the Civil War was under way and there was rather heavy 

fighting in Virginia at the time.  This shock affected about 775,000 square kilometers and was 

felt along the Atlantic coast from Washington, DC, to Charleston, South Carolina, and westward 

to Cincinnati, Louisville, and Gallatin, Tennessee, and southwestward to Columbus, Georgia.  
 

April 29, 1852 

Another moderately strong, widely felt shock occurred.  At Buckingham and Wytheville, 

chimneys were damaged.  The felt area extended to Washington, DC, Baltimore, and 

Philadelphia, and also included many points in North Carolina - approximately 420,000 square 

kilometers.   

 

August 27, 1833 

The earthquake covered a broad felt area from Norfolk to Lexington and from Baltimore, 

Maryland, to Raleigh, North Carolina - about 135,000 square kilometers.  Two miners were 

killed in the panic the shock caused at Brown's Coal Pits, near Dover Mills, about 30 kilometers 

from Richmond.  At Charlottesville, Fredericksburg, Lynchburg, and Norfolk, windows rattled 

violently, loose objects shook, and walls of buildings were visibly agitated.  

 

March 9, 1828 

An earthquake, apparently centered in southwestern Virginia, was reported felt over an area of 

about 565,000 square kilometers, from Pennsylvania to South Carolina and the Atlantic Coastal 

Plain to Ohio.  Very few accounts of the shock were available from places in Virginia; it was 

reported that doors and windows rattled.  President John Quincy Adams felt this tremor in 

Washington, DC, and provided a graphic account in his diary.  He compared the sensation to the 

heaving of a ship at sea.  
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February 21, 1774 

A strong earthquake was felt over much of Virginia and southward into North Carolina.  Many 

houses were moved considerably off their foundations at Petersburg and Blandford.  The shock 

was described as "severe" at Richmond and "small" at Fredericksburg.  However, it "terrified the 

inhabitants greatly."  The total felt area covered about 150,000 square kilometers.  
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Figure 4.41. Significant Earthquakes 1568 – 2004, with 2008 Annandale event. 
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B. Risk Assessment 
 

Similar to other States on the eastern seaboard, the State of Virginia is designated as a moderate 

risk State for earthquake occurrence by the USGS.  Earthquake events can and occasionally do 

occur in the State, though of much less intensity than those that occur along the west coast.  The 

greatest seismic risk in Virginia is in the Eastern Tennessee Seismic Zone, located in the 

southwestern portions of the State and far from the Northern Virginia region.   

 

1. Probability of Future Events (Chance of Occurrence) 
Earthquakes are low probability, high-consequence events. Although earthquakes may occur 

only once in the lifetime of an asset, they can have devastating impacts. A moderate earthquake 

can cause serious damage to unreinforced buildings, building contents, and non-structural 

systems, and can cause serious disruption in building operations. Moderate and even very large 

earthquakes are inevitable, although very infrequent, in areas of normally low seismic activity. 

Consequently, in these regions buildings are seldom designed to deal with an earthquake threat; 

therefore, they are extremely vulnerable. 

 

Probabilistic ground motion maps are typically used to assess the magnitude and frequency of 

seismic events. These maps measure the probability of exceeding a certain ground motion, 

expressed as percent peak ground acceleration (%PGA), over a specified period of years. The 

severity of earthquakes is site specific, and is influenced by proximity to the earthquake 

epicenter and soil type, among other factors. Figure 4.43
26

 shows the PGA zones for the 2500- 

year Return Periods derived from the HAZUS
MH

 data. The 2500-year Return period, or 0.04%-

annual-chance of occurrence, is much more varied than the 100-year Return period and similar to 

the two USGS earthquake zones discussed in the earthquake Previous Occurrence section. 

Southwest and Central Virginia have an increased likelihood of experiencing a significant 

earthquake. The PGA zones for the 2500-year Return Period were used as the geographic extent 

parameter for ranking earthquakes. See the Risk Assessment and Methodology and Risk section 

for more details.  

 

The recurrence interval for significant earthquake events in the Northern Virginia region is very 

low; however, the potential impact of a major seismic event along the Eastern Tennessee or 

Central Virginia seismic zone could be moderately destructive.  Based on correspondence with 

Dr. Martin Chapman
27

, director of the Virginia Tech Seismological Observatory, the majority of 

continued earthquake activity takes place in Goochland County, Virginia, and therefore would be 

a reasonable earthquake scenario for Northern Virginia. This scenario has been modeled using 

HAZUS
MH

; results are summarized below in the Risk section.  
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Figure 4.43. 2500-year Return Period Peak Ground Acceleration.  
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2. Impact & Vulnerability 
Impacts from earthquakes can be severe and cause significant damage. Table 4.64 provides the 

corresponding intensity equivalents in terms of MMI, as well as perceived shaking and potential 

damage expected for given values. These values were used as thresholds to group State and 

critical facilities into different vulnerability/risk zones based on potential damage. 

 

Table 4.64. Modified Mercalli Intensity (MMI) and PGA 

equivalents. 

 
MMI PGA (%g) Perceived Shaking Potential Damage 

I <0.17 Not Felt None 

II 0.17 - 1.4 Weak None 

III 0.17 - 1.4 Weak None 

IV 1.4 -3.9 Light None 

V 3.9 -9.2 Moderate Very Light 

VI 9.2 -18 Strong Light 

VII 18 -34 Very Strong Moderate 

VIII 34 - 65 Severe Moderate to Heavy 

IX 65 - 124 Violent Heavy 

X > 124 Extreme Very Heavy 

XI > 124 Extreme Very Heavy 

XII > 124 Extreme Very Heavy 

 

The Northern Virginia planning region vulnerability and impact has been calculated in terms of 

total direct economic loss, as defined by HAZUS
MH

. This includes damage to structural, non-

structural, building, contents, inventory loss, relocation, income loss, rental loss, and wage loss.  

Additional information can be found in the Jurisdiction Risk portion of this section. 

 

3. Risk 
Moderate and even very large earthquakes are inevitable, although very infrequent, in areas of 

normally low seismic activity. Earthquake HAZUS
MH

 analysis was completed for the 2006 plan 

creation and updated during the 2010 revision. Below are highlights of the results and 

differences of the HAZUS
MH

 runs.  

 

2006 HAZUS Analysis 

Countywide loss estimates for earthquake were developed during the 2006 plan creation based 

on probabilistic scenarios using HAZUS
MH

 (Level 1 analysis) and the general building stock 

data.  In determining annualized loss estimates, HAZUS
MH

 employs a probabilistic hazard 

approach that accounts for the contribution of earthquakes of varying magnitudes and locations 

over return periods of 100, 250, 500, 750, 1,000, 1,500, 2,000, and 2,500 years.  This approach 

results in predictive damage modeling that takes into account events that are highly unlikely, yet 

certainly within the realm of possibility.  A Level 1 analysis using HAZUS
MH

 yields a baseline 

estimate built upon national inventory databases and is considered by FEMA to be an appropriate 

method for assessing risk for DMA 2000 purposes. 

 

Table 4.65 shows estimated losses (building damages and contents losses) for 500, 1,000 and 

2,500-year return periods by planning area.  Based upon the potential earthquake losses for these 

scenarios, an annualized loss estimate of $341,000 was derived from the HAZUS
MH

 assessment 
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for the entire Northern Virginia region.  Loss estimates do not take into account the potential for 

collateral hazards such as liquefaction, fire or landslide. 
 

Table 4.65.  2006 Estimates of Potential Losses for Earthquakes 

Planning 
Area 

500-Year 

Event 
1,000-Year 

Event 
2,500-Year 

Event 
Annualized 

Losses 
Region I. 
Arlington County  

$12,171,000 $37,673,000 $139,293,000 $32,000 

Region II. 
Fairfax County  
City of Alexandria  
City of Fairfax  
City of Falls Church  
Town of Herndon  
Town of Vienna 

$73,295,000 $236,459,000 $849,044,000 $218,000 

Region III. 
Loudoun County  
Town of Leesburg  
Town of Purcellville 

$12,349,000 $39,305,000 $141,866,000 $33,000 

Region IV. 
Prince William County  
City of Manassas  
City of Manassas Park  
Town of Dumfries 

$20,085,000 $64,809,000 $228,090,000 $58,000 

Total $117,900,000 $378,246,000 $1,358,293,000 $341,000 

 

2010 HAZUS-MH MR4 Analysis 

Due to the region‘s relatively low seismic risk, buildings and infrastructure throughout the region 

are not designed to withstand major ground shaking events.  This means that if such events do 

occur, while unlikely, the losses would likely be substantial.  HAZUS
MH

 was used to update 

damage and loss estimates for the probabilistic ground motions associated with each of eight 

return periods (100, 250, 750, 1000, 2000, and 2500 years). The building damage estimates were 

then used as the basis for computing direct economic losses. These include building repair costs, 

contents and business inventory losses, costs of relocation, capital-related, wage, and rental 

losses. Annualized loss was computed, in HAZUS
MH

, by multiplying losses from the eight 

potential ground motions by the respective annual frequencies of occurrence, and summing the 

values.  

 

HAZUS
MH

 can be used to evaluate a variety of hazards and associated risk to support hazard 

mitigation. This revision utilized only Level 1 analysis for the earthquake module.  Level 1 

analysis involves using the provided hazard and inventory data with no additional local data 

collection. This is an acceptable level of information for mitigation planning; a future version of 

this plan can be enhanced with Level 2 and 3 analyses. The estimates of social and economic 

impacts contained in this report were produced using HAZUS
MH

 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 
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economic losses following a specific earthquake. These results can be improved by using 

enhanced inventory, geotechnical, and observed ground motion data. 

 

During the 2010 update of the hazard mitigation plan, it was decided to run the probabilistic 

annualized loss scenario in HAZUS
MH

 on a countywide basis. Based on analysis, the region can 

expect over $2.4 million in annualized damages. Fairfax County accounts for 49.6% of the total, 

or 52.2% of the total including damages of the towns within the county. Prince William County 

accounts for 12.7% of the total, or 12.8% including the damages occurring within the county. 

Figure 4.44 illustrates the total annualized loss per census tract for the region. The Goochland 

County Scenario modeled a 6.5 magnitude earthquake with a depth of 10 meters. As discussed 

above, this would be a reasonable and likely scenario for the region. The results of this 

magnitude earthquake would result in over $616.4 million dollars in damages. Close to 50% of 

the damages would be located in Fairfax County, followed by Prince William County (19.4%). 

Figures 4.45 and 4.46 show the distribution of total direct economic loss for residential building 

occupancies and total building loss. Table 4.66 summarizes the results of the countywide 

analysis for the probabilistic and Goochland County scenarios. Town information has been 

extracted from the county totals based on the census blocks located within the towns.  
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Table 4.66. HAZUS
MH

 Annualized and Goochland County, VA 

scenario. 

Jurisdiction 
Annualized 

Loss 

Goochland County 

Scenario 

Arlington County $256,214  $50,596,616  

Fairfax County $1,194,034  $305,516,774  

Town of Herndon $32,972  $6,502,171  

Town of Vienna $29,422  $6,231,392  

Town of Clifton $475  $157,123  

Loudoun County $222,490  $40,023,317  

Town of Leesburg $29,955  $4,527,822  

Town of Purcellville $911  $149,581  

Town of Middleburg $129  $27,861  

Town of Round Hill $53  $7,490  

Prince William County $304,948  $119,524,967  

Town of Dumfries $2,492  $1,143,557  

Town of Haymarket $165  $50,753  

Town of Occoquan $635  $233,037  

Town of Quantico $1,032  $468,964  

City of Alexandria $198,495  $42,904,170  

City of Fairfax $49,175  $11,398,801  

City of Falls Church $20,589  $4,217,152  

City of Manassas $53,304  $18,694,282  

City of Manassas Park $11,457  $4,096,617  

Total $2,408,945  $616,472,447  

 

Comparison of the 2006 and 2010 HAZUS
MH

 results reveal a difference in over $2 million for 

the annualized loss estimates. Several factors may have led to this gap; the 2006 analysis, 

completed on a four region basis, may have only taken the 500-, 1000- and 2500-year events into 

consideration for the annualized estimate and not the eight return-periods used in the 2010 

HAZUS
MH

 analysis.  
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Figure 4.44. Total Annualized Loss from HAZUS
MH
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Figure 4.45. Total Residential Loss for Goochland County, VA epicenter event from HAZUS
MH
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Figure 4.46. Total Building Loss for Goochland County, VA, epicenter event from HAZUS
MH
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Critical Facility Risk 

Based on the Goochland County HAZUS
MH

 scenario, on the day of the earthquake the region 

would have 85% of hospital beds available (functionality) for use by patients already in the 

hospital and those injured by the earthquake. All essential facilities would have functionality of 

greater than 50% on the day of the earthquake. After one week, 94% of the beds would be back 

in service. The model also estimates 457 households to be displaced from the Goochland County 

scenario. Of these, 250 people (out of a total population of 1,815,197) will seek temporary 

shelter. 

  

The Goochland County HAZUS
MH

 scenario estimates six police stations, and one fire station 

would have less than 80% functionality on day one of the event, after day three, functionality 

would be above 90%.  These include: 

 

 Prince William County Criminal (Police) 

 McLean Police Department  

 Prince William County Criminal 

 Prince William Criminal Division 

 Quantico Police Department 

 Fire Protection/Prevention Branch 

 

The majority of schools would have less than 90% functionality on days one through three 

following an earthquake; functionality greatly improves after day seven. 

 

Existing Buildings and Infrastructure Risk 

As discussed in the community profiles above, there is an estimated 564,000 buildings in the 

region with a total building replacement value (excluding contents) of $158,996 million dollars. 

The majority of the buildings in the region are associated with residential housing.  Wood frame 

construction makes up 69% of the building inventory.  

 

One-third of the estimated losses with the probabilistic scenario (annualized loss) are related to 

business interruption in the region. The largest loss is sustained by residential occupancies which 

make up over 55% of the total loss estimates. The 2010 HAZUS
MH

 analysis above provides 

additional information for each of the jurisdictions. 

 

Based on the Goochland County HAZUS
MH

 scenario, there would be about 8,292 buildings with 

at least moderate damage. Approximately 111 buildings would be damaged beyond repair. Table 

4.67 summarizes the expected damage and number of buildings damaged, by occupancy.  
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Table 4.67. Expected Building Damage by Occupancy. 

Occupancy 

Type 

None Slight Moderate Extensive Complete 

Count % Count % Count % Count % Count % 

Agriculture 1,611 0.30 96 0.41 31 0.43 4 0.41 0 0.22 

Commercial 28,621 5.37 1,758 7.56 673 9.47 96 8.89 7 6.4 

Education 1,536 0.29 87 0.38 33 0.46 4 0.39 0 0.34 

Government 942 0.18 53 0.23 20 0.28 2 0.22 0 0.16 

Industrial 7,304 1.37 437 1.88 174 2.45 23 2.1 2 1.37 

Other 

Residential 
37,982 7.13 1,843 7.93 665 9.36 74 6.84 6 5.4 

Religion 2,680 0.50 148 0.64 60 0.84 10 0.89 1 0.8 

Single Family 452,034 84.86 18,824 80.98 5,448 76.71 864 80.26 95 85.3 

Total 532,710 
 

23,246 
 

7,104 
 

1,077 
 

111 
 

 

Overall Loss Estimates and Ranking 

During the 2006 plan creation, annualized loss for earthquake was estimated at $341,000 for the 

region. For the 2010 plan update, HAZUS
MH

 was utilized to come up with the probabilistic 

annualized loss estimates of $2,408,947. 
 

For the 2010 update, the Northern Virginia planning region could expect over $2 million in 

annualized damages due to earthquakes. Fairfax County had the highest annualized loss for the 

entire Commonwealth based on the updated analysis and the Virginia State plan analysis (Table 

4.68). Approximately 19% of Virginia‘s earthquake loss is from the Northern Virginia region of 

the State. The slight differences in annualized damages from the State plan and plan update can 

be attributed to several factors: different versions of HAZUS software, updated building stock 

information, and level of analysis completed.  
 

Table 4.68. Annualized loss estimate comparison of updated 

HAZUS
MH

 results and the 2010 Virginia hazard mitigation 

plan loss estimates. 

Jurisdiction 

2010 

Commonwealth 

of VA Plan 

HAZUS
MH

 

Derived 

Annualized Loss 

Arlington County $356,165 $256,214  

Fairfax County $1,734,714 $1,256,903  

Loudoun County $345,482 $253,538  

Prince William County $415,002 $309,272  

City of Alexandria $270,594 $198,495  

City of Fairfax $71,004 $49,175  

City of Falls Church $28,303 $20,589  

City of Manassas $71,952 $53,304  

City of Manassas Park $11,181 $11,457  

Total $3,304,397 $2,408,947 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

217 

 

 

No earthquake events were recorded in the NCDC database for the Northern Virginia region; as 

a result, no NCDC annualized loss estimates were calculated.  

 

The hazard ranking for earthquake is based on events reported in the NCDC Storm Events 

database and a generalized geographic extent.  The geographic extent ranking category used the 

PGA values for the 2500 Return Period. This return period represents a 0.04%-annual-chance of 

occurrence in any given year.  The Northern Virginia planning region was ranked as ―Medium‖ 

for earthquakes. The majority of the jurisdictions ranked Medium and the Cities of Falls Church 

and Manassas Park ranked as Medium-Low. Figure 4.47 shows the seven parameters that were 

used to derive the overall risk ranking.  As discussed in the risk assessment methodology section, 

parameters that did not have recorded events in the NCDC database were given the lowest 

default score (1). 
 

During the 2006 plan, annualized loss for the region was quantified as $341,000 based on 

HAZUS
MH

 results. According to the qualitative assessment performed in 2006 using the PRI 

tool, the earthquake hazards scored a PRI value of 1.9 (on a scale of 0 to 4, with 4 being the 

highest risk level).  Table 4.69 summarizes the risk levels assigned to each PRI category. 

 

Table 4.69. 2006 Qualitative Assessment for Earthquakes 

 Probability Impact Spatial Extent Warning 

Time 

Duration 

Risk Level Unlikely Minor Large Less than 6 

hours 

Less than 6 

hours 

 

The 2006 PRI assessment is valid and supports the updated ranking and loss estimates.  
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Figure 4.47. Earthquake Ranking and Risk.
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XI. Landslides 

 
NOTE: As part of the 2010 plan update, the Landslides hazard was reexamined and a new 

analysis performed.  This new analysis included, but was not limited to: 1) refreshing the hazard 

profile; 2) updating the previous occurrences; 3) determining annualized number of hazard 

events and losses by jurisdiction using NCDC and other data sources where available; 4) 

updating the assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard 

by jurisdiction using the methodology described in detail in Chapter 4, Section IV Ranking and 

Analysis Methodologies.  Each section of the plan was also reformatted for improved clarity, and 

new maps and imagery, when available and appropriate, were inserted. 

 

A. Hazard Profile 
 

1. Description 
Landslides are the downward movement of large volumes of surface materials under 

gravitational influences
28

. Types of movement include: rotational, translational, block, falls, 

topples, avalanche, earth flow, creep, and lateral spreading.
29

 Landslide materials in motion 

generally consist of fractured or weathered rock, loose or unconsolidated soils, and vegetative 

debris. Landslides may be triggered by both natural and human-caused changes in the 

environment, including heavy rain, rapid snow melt, steepening of slopes due to construction or 

erosion, earthquakes, volcanic eruptions, and changes in groundwater levels. 

 

There are several types of landslides: rock falls, rock topple, slides, and flows.  Rock falls are 

rapid movements of bedrock, which result in bouncing or rolling.  A topple is a section or block 

of rock that rotates or tilts before falling to the slope below.  Slides are movements of soil or rock 

along a distinct failure surface.  Mudflows, sometimes referred to as mudslides, lahars, or debris 

avalanches, are fast-moving rivers of rock, earth, and other debris saturated with water. They 

develop when water rapidly accumulates in the ground, such as heavy rainfall or rapid snowmelt, 

changing the soil into a flowing river of mud or "slurry."  Slurry can flow rapidly down slopes or 

through channels, and can strike with little or no warning at avalanche speeds.  Slurry can travel 

several miles from its source, growing in size as it picks up trees, cars, and other materials along 

the way.  As the flows reach flatter ground, the mudflow spreads over a broad area where it can 

accumulate in thick deposits. 

 

Among the most destructive types of debris flows are those that accompany volcanic eruptions.  

A spectacular example in the United States was a massive debris flow resulting from the 1980 

eruptions of Mount St. Helens, in the State of Washington.  Areas near the bases of many 

volcanoes in the Cascade Mountain Range of California, Oregon, and Washington are at risk 

from the same types of flows during future volcanic eruptions. 
 

2. Geographic Location/Extent 
In the United States, it is estimated that landslides cause up to $2 billion in damages and from 25 

to 50 deaths annually.  Globally, landslides cause billions of dollars in damage and thousands of 

deaths and injuries each year. Figure 4.47 delineates areas where large numbers of landslides 

have occurred and areas that are susceptible to landslides in the conterminous United States.  
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This map layer is provided in the USGS Professional Paper 1183, ―Landslide Overview Map of 

the Conterminous United States.‖ 

 

While mountainous areas in Virginia are the most susceptible to landslide events, landslide and 

subsidence hazards do exist elsewhere in the State, including the Northern Virginia region – 

though these events are quite rare and limited in terms of their impact on people and property.  

Minor landslide events are possible in localized, steep-sloped areas of the Northern Virginia 

region during extremely wet conditions.  These areas are primarily located in western Loudoun 

County, as well as some areas of moderate risk in extreme eastern areas of Fairfax and Prince 

William counties. Figure 4.48 provides a general indication of where landslide events are most 

likely to occur in Virginia based on landslide incidence and susceptibility data provided by the 

USGS.   

 

Areas that are generally prone to landslide hazards include: previous landslide areas; the bases of 

steep slopes; the bases of drainage channels; and developed hillsides where leach-field septic 

systems are used.  Areas that are typically considered safe from landslides include: areas that 

have not moved in the past; relatively flat-lying areas away from sudden changes in slope; and 

areas at the top or along ridges, set back from the tops of slopes. 
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Figure 4.47. Landslide Overview Map of the Conterminous United States 
Source: USGS 
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Figure 4.48. Landslide Incidence and Susceptibility.  
Source: Commonwealth of Virginia Hazard Mitigation Plan 
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3. Magnitude or Severity 
Landslides are frequently associated with periods of heavy rainfall or rapid snow melt. Such 

landslides tend to worsen the effects of flooding that often accompanies these weather events.  In 

areas burned by forest and brush fires, a lower threshold of precipitation may initiate landslides.  

Some landslides move slowly and cause damage gradually, whereas others move so rapidly that 

they can destroy property and take lives suddenly and unexpectedly. 

 

4. Previous Occurrences 
There are no historical records of major landslide events in the Northern Virginia region, as they 

are relatively uncommon events.  Minor landslide events are possible and have been known to 

occur in localized, steep-sloped areas of the region during extremely wet conditions.  Though 

there are no documented occurrences, landslides are more likely to occur in western portions of 

Loudoun County than other areas of the region.  Small landslides and minor subsidence issues 

have also been recorded in eastern areas of Fairfax County, possibly due to the presence of 

marine clay, though no major damages have ever been recorded. 
 

In June 2003, a minor landslide occurred in the Lansdowne area of Loudoun County, breaching a 

retaining wall, disrupting underground utility lines, and threatening 10 homes.  According to 

local officials this was a very isolated incident brought on by heavy spring rains and should not 

indicate that the area is prone to recurring landslides. 

 

B. Risk Assessment 
The landslide data set shows areas in the United States where large numbers of landslides have 

occurred and areas that are susceptible to landslides. This data set is a digital representation of 

USGS Open-File Report 97-289, which is a PDF version of the 1997 USGS Digital 

representation of Landslide Overview Map (scale 1:4,000,000). The report classifies the major 

physical subdivision of the United States and assesses the vulnerability based on subdivision 

characteristics. Figures 4.49 highlights the areas of increased incidence and susceptibility. The 

purpose of this dataset is to provide a general indication of areas that may be susceptible to 

landsliding. It is not suitable for site selection or local planning initiatives. 

 

1. Probability of Future Occurrences 
Landslide probability is highly site-specific, and cannot be accurately characterized on a 

statewide basis, except in the most general sense. Relative risk ranking is intended only for 

general comparison to the other hazards that impact the region. The magnitude of landslides is 

dependent on the amount of liquid and landmass in motion and the amount of development in the 

area. Often a landslide will be more severe in areas with higher slopes and poorly drained soils. 

Some areas that are generally prone to landslides include old landslide sites, the base of slopes, 

the base of minor drainage hollows, the base or top of old fill slope, the base or top of a steep cut 

slope, and developed hillsides where leach field septic systems are used.  
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2. Impact & Vulnerability 
Landslides can cause serious damage to highways, buildings, homes, and other structures that 

support a wide range of economies and activities. Landslides commonly coincide with other 

natural disasters. Expansion of urban development contributes to greater risk of damage by 

landslides. 

 

3. Risk 
While some slope stability problems have been associated with marine clay in Fairfax County 

(marine clay becomes loose as moisture content increases, and is subject to slope creep if the 

natural slope is steepened during site development) the county has identified areas of marine clay 

and has established regulations requiring special engineering investigations and design 

procedures in the areas. 

 

With future growth, various non-structural methods, such as zoning and grading ordinances, as 

well as structural methods, should be analyzed in terms of cost-effective alternatives. Zoning and 

grading ordinances to avoid building in areas of potential hazard or to regulate construction to 

minimize the potential for landslides is one non-structural method to reduce the likely 

consequences of debris flows.  Loudoun County has adopted zoning ordinances preventing the 

development of building sites with steep slopes along the Blue Ridge (defined in the ordinance 

as exceeding a 15% grade, equivalent to an eight degree slope), which substantially reduces the 

hazards of landslides and debris flows within that area. 

 

Critical Facility Risk 

The vulnerability of each identified critical facility was assessed using GIS analysis by 

comparing their physical location with the extent of known hazard areas that can be spatially 

defined through GIS technology.  Of those critical facilities identified in the region, many were 

indeed determined to be in known hazard areas upon further GIS analysis and thereby 

determined to be ―potentially at-risk.‖ Tables 4.70 and 4.71 summarize the number of potentially 

at-risk buildings or facilities in the region to landslide by jurisdiction and facility type.  These 

determinations are based solely on best available data for critical facility locations and delineable 

hazard areas, and the actual level of risk for each facility may only be determined by further on-

site assessments.   

 

The majority of critical facilities (both HAZUS
MH

 and locally supplied) are located in the low 

incidence and susceptibility landslide risk. Approximately 14% of the HAZUS
MH

 and 22% of the 

locally supplied facilities are located in the high incidence moderate susceptibility zone. 

Loudoun County has 13 locally supplied critical facilities (16 HAZUS
MH

) located in the high 

susceptibility moderate incidence risk. Figures 4.50 and 4.51 show the location of critical 

facilities in relation to the different landslide susceptibility and incidence zones. 
 

The names and information for the HAZUS
MH

 and local critical facilities in the landslide risk 

zones are available in the Critical Facility-Risk Appendix D2. 

 

It should be noted that the landslide incidence data is highly generalized, owing to the small 

scale and the scarcity of precise landslide information for much of the country, and is unsuitable 

for local planning or actual site selection. 
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Table 4.70.  Number of Local Critical Facilities Potentially At-Risk to 

Landslide 

Jurisdiction 
High  

Incidence 

High Susceptibility 

Moderate Incidence 
Low 

Arlington County 30 - 79 

Fairfax County 58 - 280 

Town of Clifton - - 1 

Town of Herndon - - 9 

Town of Vienna - - 11 

Loudoun County - 13 50 

Town of Leesburg - 2 16 

Town of Middleburg - 1 - 

Town of Purcellville - 4 - 

City of Alexandria * - 46* 

City of Fairfax - - 9 

City of Falls Church - - 1 

TOTAL 132 20 458 
* Critical facilities have been removed from the ―High Incidence‖ category to ―Low‖ risk based on 

committee feedback from the City of Alexandria. 
 

Table 4.71. Number of  HAZUS
MH

 Critical Facilities Potentially At-Risk to 

Landslide 

Jurisdiction, Facility 
High  

Incidence 

High Susceptibility  

Moderate Incidence 
Low 

Arlington County 7 - 43 

Fairfax County 57 - 298 

Town of Clifton - - 1 

Town of Herndon - - 10 

Town of Vienna - - 13 

Loudoun County - 16 57 

Town of Leesburg - 2 22 

Town of Middleburg - 3 - 

Town of Purcellville - 4 - 

Town of Round Hill - 1 - 

Prince William County 12 - 117 

Town of Dumfries - - 3 

Town of Haymarket - - 1 

Town of Occoquan - - 1 

Town of Quantico 1 - - 

City of Alexandria * - 36* 

City of Fairfax - - 22 
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Table 4.71. Number of  HAZUS
MH

 Critical Facilities Potentially At-Risk to 

Landslide 

Jurisdiction, Facility 
High  

Incidence 

High Susceptibility  

Moderate Incidence 
Low 

City of Falls Church - - 6 

City of Manassas - - 26 

City of Manassas Park - - 4 

TOTAL 110 26 626 
* Critical facilities have been removed from the ―High Incidence‖ category to ―Low‖ risk based on 

committee feedback from the City of Alexandria. 
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Figure 4.50. Landslide Susceptibility of Local Critical Facilities 
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Figure 4.51. HAZUS

MH
 critical facility locations in relation to landslide susceptibility. 
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Existing Buildings and Infrastructure Risk 

For the purposes of this risk assessment, potentially at-risk buildings for landslides were not 

considered due to the fact that the landslide incidence data is highly generalized, owing to the 

small scale and the scarcity of precise landslide information for much of the country, and is 

unsuitable for local planning or actual site selection. This precaution should be noted and is 

applicable to the analysis completed for critical facilities in the landslide zones. 

 

Overall Loss Estimates and Ranking 

Due to the lack of any historical landslide damage data and well established occurrence 

probabilities, damages caused by landslides and associated dollar losses could not be estimated 

for the 2006 plan creation or 2010 update.     
 

The Commonwealth of Virginia‘s 2010 Hazard Mitigation Plan ranking was based on the NCDC 

database. The update to the Northern Virginia plan used this same framework to establish a 

common system for evaluating and ranking hazards. While this ranking methodology makes 

sense for the majority of the hazards in this plan, the data is limited/non-existent for landslides.  

 

Inputs for landslide were very limited as a result of having no landslide events available in the 

NCDC database. To be able to include landslide in the ranking, some general assumptions were 

made; geographic extent was the primary basis for establishing risk and was calculated as what 

percent of the jurisdiction is in the high risk zone, as defined by USGS. In lieu of probability for 

future occurrence, areas with high landslide risk were assumed to be at greater risk. Since there 

are no recorded landslide events, the lowest ranking score (1) was assigned to the jurisdictions 

for events, damages, deaths, and injuries to be able to compare landslide to the other hazards.  

 

Figure 4.52 summarizes each of the parameters used in the ranking and the overall relative 

ranking for landslides. The City of Alexandria and Loudoun County, in relation to the other 

jurisdictions in the planning region, have a higher risk for landslides. This can be attributed to 

population density and vulnerability and the geographic extent of USGS landslide mapping. The 

overall ranking for the City of Alexandria was modified to low based on feedback from city 

officials. 
 

According to the 2006 qualitative assessment performed using the PRI tool, the landslide hazard 

scored a PRI value of 1.6 (on a scale of 0 to 4, with 4 being the highest risk level).  Table 4.75 

summarizes the risk levels assigned to each PRI category. 

 

Table 4.72.  2006 Qualitative Assessment for Landslide 

 Probability Impact 
Spatial 

Extent 
Warning Time Duration 

Risk Level Possible Minor Small 12 to 24 hours 
Less than 6 

hours 
 

The 2006 PRI assessment is valid and supports the updated ranking and loss estimates.  
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Figure 4.52. Landslide hazard ranking and risk.
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XII. Wildfire 

 
NOTE: As part of the 2010 plan update, the Wildfire hazard was reexamined and a new analysis 

performed.  This new analysis included, but was not limited to: 1) refreshing the hazard profile; 

2) updating the previous occurrences; 3) determining annualized number of hazard events and 

losses by jurisdiction using NCDC and other data sources where available; 4) updating the 

assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard by jurisdiction 

using the methodology described in detail in Chapter 4, Section IV Ranking and Analysis 

Methodologies.  Each section of the plan was also reformatted for improved clarity and new 

maps and imagery, when available and appropriate, were inserted. 

 
A. Hazard Profile 

 

1. Description 
A wildfire is any fire occurring in a wildland area (i.e., grassland, forest, brush land) except for 

fire under prescription.  Prescription burning, or ―controlled burn,‖ undertaken by land 

management agencies is the process of igniting fires under selected conditions, in accordance 

with strict parameters. Wildfires are part of the natural management of the Earth‘s ecosystems, 

but may also be caused by natural or human factors.  More than 80% of forest fires are started by 

negligent human behavior such as smoking in wooded areas or improperly extinguishing 

campfires.  The second most common cause for wildfire is lightning. 

 

There are three classes of wildland fires: surface fire, ground fire, and crown fire.  A surface fire 

is the most common of these three classes and burns along the floor of a forest, moving slowly 

and killing or damaging trees.  A ground fire (muck fire) is usually started by lightning or human 

carelessness and burns on or below the forest floor.  Crown fires spread rapidly by wind and 

move quickly by jumping along the tops of trees.  Wildland fires are usually signaled by dense 

smoke that fills the area for miles around. 

 

State and local governments can impose fire safety regulations on home sites and developments 

to help curb wildfire.  Land treatment measures such as fire access roads, water storage, helipads, 

safety zones, buffers, firebreaks, fuel breaks, and fuel management can be designed as part of an 

overall fire defense system to aid in fire control.  Fuel management, prescribed burning, and 

cooperative land management planning can also be encouraged to reduce fire hazards. 

 

Fire probability depends on local weather conditions; outdoor activities such as camping, debris 

burning, and construction; and the degree of public cooperation with fire prevention measures.  

Drought conditions and other natural disasters (tornadoes, hurricanes, etc.) increase the 

probability of wildfires by producing fuel in both urban and rural settings.  Forest damage from 

hurricanes and tornadoes may block interior access roads and fire breaks, pull down overhead 

power lines, or damage pavement and underground utilities. 

 

Many individual homes and cabins, subdivisions, resorts, recreational areas, organizational 

camps, businesses, and industries are located within high fire hazard areas.  The increasing 

demand for outdoor recreation places more people in wildlands during holidays, weekends, and 
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vacation periods.  Unfortunately, wildland residents and visitors are rarely educated or prepared 

for the inferno that can sweep through brush and timber and destroy property in minutes. 

 

2. Geographic Location/Extent 
Wildfires commonly begin unnoticed and spread quickly through vegetative fuels. As discussed 

in the ranking methodology section, the VDOF risk assessment represents the geographic extent 

or locations throughout the Commonwealth that have a higher risk for wildfire. The geographic 

extent score for a given jurisdiction is based on the percent of the jurisdiction that falls within the 

―high‖ risk area as defined by VDOF.  Fairfax and Loudoun Counties have the highest percent of 

their land area within the high risk classifications as compared to the other jurisdictions in the 

planning region. Table 4.73 and Figure 4.53 reflect the VDOF risk assessment and Figure 4.57 

includes the geographic extent parameter used in the hazard ranking.  Several areas in Northern 

Virginia are conducive to wildfires: the Conway-Robinson State Forest and Prince William 

Forests Park in Prince William County among them.  

 

3. Magnitude or Severity 
The Northern Virginia region is not considered as at-risk to wildfire as other areas of the State, 

but wildfire occurrence is certainly prevalent – particularly in Loudoun and Prince William 

counties.  According to VDOF records, there were 120 wildfire events in the Northern Virginia 

region between 1995 and 2008.  These fires burned a total of 368 acres and caused an estimated 

$180,895 in property damages, but fortunately caused no deaths or injuries.  These fires were 

typically small in size, burning an average of approximately four acres before being suppressed 

(an estimated $7.5 million in damages were prevented by fire control efforts during this period).  

Of the 120 recorded historical incidents during this period, only six fires burned an area greater 

than 10 acres (all in Loudoun County).  Table 4.74 lists the number of these fire events, acres 

burned, and estimated damages by jurisdiction for the Northern Virginia region.   

 

4. Previous Occurrences 
While the Commonwealth of Virginia rarely experiences the large, extensive wildfires typically 

seen in the western regions of the United States, wildfire risk remains a genuine concern.  

According to the VDOF, about 1,600 wildfires consume a total of 8,000 to 10,000 acres of forest 

and grassland in the State each year.  During the fall drought of 2001, Virginia lost more than 

13,000 acres to wildfires.   
 

Virginia's wildfire season normally occurs in the spring (March and April) and then again in the 

fall (October and November).  During these times, the relative humidity is usually lower, winds 

tend to be higher, and the fuels are cured to the point where they readily ignite.  Also during 

these times hardwood leaves are on the ground providing more fuel and allowing sunlight to 

directly reach the forest floor, warming and drying the surface fuels.   

 

Fire activity fluctuates during each month and also varies from year to year based on 

precipitation amounts.  During years of adequate rain and snow, wildfire occurrence is typically 

low.  Lack of moisture during other years means extended periods of warm, dry, windy days and 

therefore increased fire activity.  The damage caused by Hurricane Isabel in 2003 increased the 

threat of wildfires in Virginia, and will be a major threat to lives and homes in the eastern half of 

Virginia for several years to come.  The dead and downed timber caused by the storm has had 
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time to cure and could produce wildfires that will be larger and much harder and dangerous to 

suppress.   
 

Records indicate that most of Virginia's wildfires are caused by people.  Virginia is growing 

more rapidly than many other States, and its population has doubled in the last 45 years.  Further, 

people are moving into residential developments located within forested areas, and there is an 

increased use of the forests for recreational uses.  All of these trends increase the risk of wildfires 

and require continued fire prevention and protection activities.  

 

There have been 120 wildfire burning 368 acres during 1995 through 2008 totaling $180,895 in 

damages. Table 4.73 shows the total number of fires, acres burned, total damages, and total 

saved for jurisdictions that had recorded wildfire events by VDOF. Loudoun County wildfires 

make up the majority of damages in Northern Virginia during the period of record (1995-2008).  

 

Table 4.73. Wildfire events in the Northern Virginia Region, 1995-2008  

Jurisdiction 
Number 

of Fires 

Total 

Acres 

Total 

Damages 

Total 

Saved 

Fairfax County 2 3 $0 $0 

Loudoun County 90 287 $165,355 $17,778,450 

   Town of Leesburg 2 2 $200 0 

Prince William County 25 70 $15,340 $3,374,600 

  Town of Dumfries 1 6 $0 $0 

Total 120 368 $180,895 $21,153,050 
  Source: VDOF 

 

The majority of the wildfire occurrences in the Northern Virginia region were caused by debris 

burning and other human activities.  Table 4.74 shows the leading causes of wildfires in the 

region based on VDOF records for the 120 historical wildfires occurring between 1995 and 

2008.   
 

Table 4.74. Leading Causes of Wildfires in 

the Northern Virginia Region, 1995-2008 

Cause # of Fires % of Wildfires 

Debris Burning 35 29% 

Children 24 20% 

Miscellaneous 23 19% 

Incendiary 14 12% 

Smoking 12 10% 

Equipment Use 8 7% 

Campfire 2 2% 

Lightning 1 1% 

Railroad 1 1% 

      Source: VDOF 
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Based on the number of historical occurrences, wildfires are very prevalent events in the 

Northern Virginia region.  These events, however, are usually contained to very small areas and 

have caused minimal damages to property due to strong fire response and suppression 

capabilities.   

 

B. Risk Assessment 
 

1. Probability of Future Events  
Future wildfire incidents are difficult to predict, as the factors influencing wildfire generation 

vary greatly with changing weather conditions and human activities. There is currently no 

quantitative estimate of future wildfire probability for specific regions of the State.  

 

While the VDOF Wildfire Risk Assessment does indicate the relative propensity for wildfires 

across the State, this assessment does not assign probabilities of occurrence or return intervals as 

is common with some of the other hazards. Based on available data from VDOF, during the 

years 1995 – 2008, Virginia experiences an average of 1,188 wildfires per year, affecting an 

average of 8,844 acres annually.  

 

2. Impact & Vulnerability 
Vulnerability to wildfire is influenced by a variety of factors, such as land cover, weather, and 

the effectiveness of land management techniques. Highly urbanized areas are less vulnerable to 

wildfire, but suburban neighborhoods located at the urban/wildland interface are very vulnerable 

to wildfire.  The primary impacts of most wildfires are timber loss and environmental damage, 

although the threat to nearby buildings is always present. Secondary impacts may also include 

landslides and mudslides caused by the loss of groundcover which stabilizes the soil. 

 

3. Risk 
In 2002 and 2003, VDOF used GIS to develop a statewide spatial Wildfire Risk Assessment 

model that aims to: (1) identify areas where conditions are more conducive and favorable to 

wildfire occurrence and wildfire advancement; (2) identify areas that require closer scrutiny at 

larger scales; and (3) examine the spatial relationships between areas of relatively high risk and 

other geographic features of concern, such as woodland home communities, fire stations, and fire 

hydrants.  This model incorporates data from several other State and Federal agencies including 

land cover, demographics, transportation corridors, and topography to illustrate the level of 

wildfire risk for all areas across the State of Virginia.  The results of this model were merged and 

the wildfire risks were classified and scored as: 1 (low), 2 (moderate), and 3 (high).  

 

Prince William County has over 15% of its acreage in the high risk category, with the Town of 

Round Hill having almost one-third of its acreage at high risk. Fairfax County has approximately 

12% of its acreage in the high risk category, with over 16% of the Town of Clifton‘s area in high 

risk.  The Northern Virginia region is mostly low (48.97%) and medium (41%) risk, with a tenth 

of the region in the high risk category. More information on VDOF‘s GIS-based Wildfire Risk 

Assessment is available at www.dof.virginia.gov. 

 

 

 

http://www.dof.virginia.gov/
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Table 4.75. Wildfire Risk by Jurisdiction 

Jurisdiction 
Low 

(acres) 

Low % 

Area 

Medium 

(acres) 

Medium 

% Area 

High 

(acres) 

High % 

Area 

Total 

Acres 

Arlington County 16,064 96.30% 435 2.61% 183 1.10% 16,682 

Fairfax County 143,682 57.22% 77,244 30.76% 30,174 12.02% 251,100 

Town of Herndon 2,734 99.93% 1 0.04% 0 0.00% 2,736 

Town of Vienna 2,795 99.25% 21 0.75% 0 0.00% 2,816 

Town of Clifton 43 26.06% 95 57.58% 27 16.36% 165 

Loudoun County 136,046 42.16% 166,511 51.60% 20,114 6.23% 322,672 

Town of Leesburg 4,670 58.46% 2,635 32.98% 684 8.56% 7,989 

Town of Purcellville 278 13.69% 1,738 85.62% 14 0.69% 2,030 

Town of Middleburg 219 33.08% 389 58.76% 55 8.31% 662 

Town of Round Hill    0.00% 165 69.62% 71 29.96% 237 

Prince William County 87,118 39.77% 98,129 44.79% 33,828 15.44% 219,076 

Town of Dumfries 745 73.40% 255 25.12% 14 1.38% 1,015 

Town of Haymarket 240 78.43% 66 21.57% 0 0.00% 306 

Town of Occoquan 83 74.77% 27 24.32% 0 0.00% 111 

Town of Quantico 44 93.62% 3 6.38% 0 0.00% 47 

City of Alexandria 9,644 98.83% 114 1.17% 0 0.00% 9,758 

City of Fairfax 3,801 94.65% 215 5.35% 0 0.00% 4,016 

City of Falls Church 1,275 100.00% 0 0.00% 0 0.00% 1,275 

City of Manassas 6,130 95.50% 287 4.47% 2 0.03% 6,419 

City of Manassas Park 741 65.29% 265 23.35% 129 11.37% 1,135 

TOTAL 416,352 48.97% 348,595 41.00% 85,295 10.03% 850,247 
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Figure 4.53. VDOF Wildfire Risk Assessment of Northern Virginia 
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Critical Facility Risk 

The HAZUS
MH

 critical facilities data was intersected with the VDOF wildfire risk assessment to 

determine which facilities were at an increased risk for wildfire, or being in the urban/wildland 

interface. Table 4.76 shows the number of critical facilities, by locality, for the moderate and 

high VDOF risk zones. The results of this analysis indicate 22 critical facilities are located in 

high wildfire risk zones and 89 in moderate risk zones. Prince William County has the highest 

number of critical facilities in moderate (34) and high (15) risk zones. Schools represent the 

majority of critical facilities in the high wildfire risk zone. Only localities with critical facilities 

located in the moderate and high risk zones have been included in Table 4.76.  

 

Risk for the locally supplied critical facilities data was calculated in the same fashion as 

described above for the HAZUS
MH

 facilities. Table 4.77 shows the number of critical facilities, 

by locality, for the moderate and high VDOF risk zones. Fairfax and Loudoun Counties were the 

only localities with critical facilities in moderate and high risk zones. Similar to the HAZUS
MH

 

analysis, schools represent the majority of critical facilities in the high wildfire risk zone. 

 

The names and information for the HAZUS
MH

 and local critical facilities in the wildfire risk 

zones are available in the Critical Facility-Risk Appendix D2. 

 

The lack of wildfire probabilities and detailed infrastructure data led to the inability to calculate 

potential losses due to wildfire.  
 

Table 4.76. Number of Local Government Critical Facilities 

Potentially At-Risk to Wildfire 

Jurisdiction Wildfire Risk   

Facility Type Moderate High Total 

Fairfax County 25 2 27 

Fire Station 3 0 3 

Hospital 1 0 1 

Police 2 0 2 

Schools 19 2 21 

Loudoun County 29 2 31 

Hospitals 1 0 1 

Schools 28 2 30 

Total 54 4 58 
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Table 4.77. Number of HAZUS
MH

 Critical Facilities 

Potentially At-Risk to Wildfire 

Jurisdiction Wildfire Risk  

Total Facility Type Moderate High 

Fairfax County 19 5 24 

Fire Station 2 1 3 

School 17 4 21 

Town of Clifton 1 0 1 

Fire Station 1 0 1 

Loudoun County 24 2 26 

Fire Station 3 0 3 

Medical Care 2 0 2 

School 19 2 21 

Town of Leesburg 5 0 5 

Fire Station 1 0 1 

School 4 0 4 

Town of Purcellville 4 0 4 

Police Station 1 0 1 

School 3 0 3 

Town of Round Hill 1 0 1 

Fire Station 1 0 1 

Prince William County 34 15 49 

Fire Station 4 1 5 

Medical Care 1 0 1 

Police Station 2 1 3 

School 27 13 40 

City of Fairfax 1 0 1 

School 1 0 1 

Total 89 22 111 
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Existing Buildings and Infrastructure Risk 

According to VDOF statistics collected in 2003, Virginia has more than 4,000 woodland home 

communities.  These areas are defined by VDOF as ―clusters of homes located along forested 

areas at the wildland-urban interface that could possibly be damaged during a nearby wildfire 

incident.‖ In the Northern Virginia region, there are 91 woodland home communities, all of 

which are located in Loudoun (21) and Prince William (70) counties.  Table 4.78 lists the 

number of woodland home communities by planning area for the Northern Virginia region that 

are located in areas identified as being either high or moderate risk for wildfires.  Figure 5.54 

shows the location of these woodland home communities in relation to the identified wildfire 

hazard areas.  More information on these communities is readily available through the VDOF.  
 

Table 4.78. At-Risk Woodland Communities in the Northern 

Virginia Region 

County Low Risk Moderate Risk High Risk 

Prince William County 7 27 36 

Loudoun County 1 13 7 

Total 8 40 43 
Source: VDOF 

As demonstrated above and in the critical facility analysis, most of the wildfire risk in the 

Northern Virginia region is located in areas of Loudoun and Prince William counties.  

Historically, wildfires have been larger and caused more damages in these counties mainly due 

to not only increased vegetative fuel loads, but also because the areas are sparsely settled and 

have less rapid fire response capabilities.  The most at-risk properties within these areas are 

considered to be those structures located along the wildland-urban interface, defined by the 

National Wildfire Coordinating Group
30

 as ―the line, area or zone where structures and other 

human development meet or intermingle with undeveloped wildland or vegetative fuels.‖ 
Structures with combustible roofs and less than 30 feet of cleared defensible space are 

particularly at risk.    
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Figure 4.53. Wildfire Risk to Woodland Homes Communities 
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Wildfire Risk to Historic Buildings 

Historic site data provided by Fairfax County and Arlington County was used to identify 

historical buildings and lands that are vulnerable to wildfire, shown in Figure 4.54.  In Fairfax 

County, six historic sites are at moderate risk of wildfire. These sites include George 

Washington‘s House at Mt. Vernon, George Washington‘s Gristmill, Sully Plantation, 

Matildaville Ruins, Woodland Plantation, and The Old Schoolhouse at Great Falls Grange Park. 

In Arlington County, only one of 30 historic sites is vulnerable, The Glenmore House at 3440 

North Roberts Lane. 
 

 
Figure 4.54. Wildfire Vulnerability of Historic Sites 
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Overall Loss Estimates and Ranking 

During the 2006 plan creation, annualized loss for wildfire was estimated at $25,000 for the 

region. For the 2010 plan update, seven additional years of VDOF record were utilized to 

develop updated annualized loss estimates of $13,915.  
 

Between 1995 and 2008, the VDOF recorded 120 wildfire events in the Northern Virginia region 

totaling approximately $180,895 in damages. Table 4.79 shows the specific annualized loss by 

jurisdiction. This is based on the total VDOF reported damages divided by the number of years 

of record. The regional annualized loss estimate for the wildfire hazard in the Northern Virginia 

region is $13,915.  The annualized loss has decreased since the 2006 plan; this can be attributed 

to the longer length of record with 34 additional wildfires with a total of $5,895 in damages 

being added to the dataset.  

 

Table 4.79. Wildfire Annualized Loss 

Estimate based on VDOF data, 1993 – 

2008. 

Jurisdiction 

Annualized 

Loss 

Fairfax County $0 

Loudoun County $12,720 

Town of Leesburg $15 

Prince William County $1,180 

Town of Dumfries $0 

Total $13,915 

 

No wildfire events were recorded in the NCDC database for the Northern Virginia region; as a 

result, no NCDC annualized loss estimate was calculated. The Commonwealth of Virginia‘s 

2010 Hazard Mitigation Plan ranking was based on the NCDC database. The update to the 

Northern Virginia plan used this same framework to establish a common system for evaluating 

and ranking hazards. While this ranking methodology makes sense for the majority of the 

hazards in this plan, the data is limited and/or non-existent for wildfires. The geographic extent 

score for each jurisdiction is based on the percent of the jurisdiction that falls within the ―high‖ 

risk zone, as defined by VDOF. Since there are no recorded wildfire events, the lowest ranking 

score (1) was assigned to the jurisdictions for events, damages, and deaths and injuries to 

compare wildfire to the other hazards.  

 

Figure 4.55 shows the relative wildfire rankings for each jurisdiction. The majority of the region 

is located in Medium and Medium-Low risk zones. As shown, the population parameters and 

VDOF risk assessment drive the overall results of this ranking. Fairfax and Prince William 

counties have a Medium ranking, while Loudoun County, as a result of the other parameters, has 

an overall ranking of Medium-Low. Based on committee feedback, the City of Fairfax ranking 

parameters have been changed to mirror Fairfax County. This is only reflected in Figure 4.55 and 

on the overall ranking map (Figure 4.61) at the end of the Risk Assessment. NCDC values 

contained within the tables have not been adjusted and reflect what was available in the database. 
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According to the qualitative assessment performed in 2006 by the steering committee using the 

PRI tool, the wildfire hazard scored a PRI value of 2.6 (on a scale of 0 to 4, with 4 being the 

highest risk level).  Table 4.80 summarizes the risk levels assigned to each PRI category. 

 

Table 4.80.  2006 Qualitative Assessment for Wildfire 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level 
Highly 

Likely 
Minor Small 

Less than 6 

hours 

Less than one 

week 
 

The 2006 PRI assessment remains valid and supports the updated ranking and loss estimates.  
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Figure 4.55. Wildfire ranking and overall risk. 
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C. Building Fires 
In addition to those caused by wildfires, building fires may also be the result of arson or 

accidents.  Accidental building fires are relatively unpredictable and could be caused by a variety 

of sources. 

 

Potential ignition sources include: 

 Heat from fuel-fired, fuel-powered object (e.g., heat, spark, ember, or flame from 

equipment); 

 Heat from electrical equipment arcing, overloaded (e.g., short circuit arc, fluorescent 

light ballast); 

 Heat from smoking material (e.g., cigarette); 

 Heat from open flame (e.g., lighter, candle); 

 Heat from a hot object (e.g., electric lamp, spark from friction); 

 Heat from natural source (e.g., lightning); 

 Heat spreading from another hostile fire (exposure) (e.g., radiated heat, direct flame); 

and 

 Other
31

. 

 

Vulnerability of buildings to fire is in part related 

to existing fire protection, construction type 

(interior, exterior, roofing) and the building‘s 

contents.  High-occupancy areas (high-rise 

buildings, dormitories, etc.) and areas containing 

flammable or incendiary materials (laboratories, 

chemical storage facilities, libraries, etc.) are of 

special concern and mitigation activities should be 

tailored accordingly. 

 

Buildings are also vulnerable to fires that result 

from criminal activity such as acts of vandalism, 

illicit substance use, malicious or intentional acts, 

and rioting. 

 

Building fires also are inter-related to other 

hazards, as is mitigation of these hazards. For 

example, if fire suppression hydrants are unusable due to a severe winter cold snap (freeze) or if 

a blizzard makes them inaccessible due to snow plowing blocking access, building fire 

suppression is compromised.  

 

 

 On Sunday, December 31, 2006 a car smashed into 

a gas meter at an apartment complex in the Tysons 

Corner area resulting in a fire and explosion. 

Several apartments were damaged and residents 

were displaced. (Photo from Fairfax County, VA) 
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XIII. Sinkholes / Karst / Land Subsidence 

 
NOTE: As part of the 2010 plan update, the Sinkholes/Karst/Land Subsidence hazards were 

reexamined and a new analysis performed.  This new analysis included, but was not limited to: 

1) refreshing the hazard profile; 2) updating the previous occurrences; 3) determining annualized 

number of hazard events and losses by jurisdiction using NCDC and other data sources where 

available; 4) updating the assessment of risk by jurisdiction based on new data; and 5) ranking of 

the hazard by jurisdiction using the methodology described in detail in Chapter 4, Section IV 

Ranking and Analysis Methodologies.  Each section of the plan was also reformatted for 

improved clarity, and new maps and imagery, when available and appropriate, were inserted. 

 

A. Hazard Profile 
 

1. Description 
Sinkholes are a frequent occurrence in areas underlain by calcareous carbonate formations, 

especially limestone and dolomite. Groundwater flow through cracks, fissures, joints, and other 

discontinuities in the rock mass dissolves the carbonate minerals creating small voids. Over time 

continued water seepage and dissolution of minerals enlarges the void to form caves and caverns 

in the rock. As the void increases in size, so does the load supported by the void roof. If the 

strength of the roof layer becomes less than the weight of the material above it the roof fails and 

the overburden materials collapse into the void. If the collapse manifests itself at the surface, the 

resulting depression is referred to as a sinkhole.  Other calcareous carbonate materials include 

partially-cemented to well-cemented shell formations found in coastal areas of the southeastern 

United States. 

 

The process of sinkhole formation depends on a complex set of variables including geologic 

structure, geochemistry, hydrologic conditions, and development activity. If the roof above the 

void is sound rock and the water level falls below the roof level, future growth of the void may 

not reduce the roof thickness and collapse may not occur. However, if the roof rock is fractured 

or otherwise cracked, shallow groundwater from above can flow into the void bringing with it 

eroded overburden soil. The erosion of overburdened soil into the rock void creates a similar soil 

void that can migrate to the surface, resulting in a collapse of the soil roof even though the 

underlying rock has not collapsed. 

 

Changes in hydrologic conditions, natural or man-made, can increase the occurrence of 

sinkholes. An increase in the volume and/or velocity of flow through the rock provides more 

fresh water to dissolve soluble minerals and more energy to erode solid particles, increasing 

existing voids or creating new ones. Water supply and open pit mining are common reasons for 

pumping large volumes of water through soluble calcareous formations. 

 

Sink holes vary in size, ranging from a few feet to a mile or more in diameter. Sink holes can 

reach several hundred feet below the surface. Areas of abundant sinkholes are referred to as karst 

topography. Karst areas have few surface streams as drainage is primarily through underground 

solution channels. 
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Sinkholes can also occur due to the impacts of constructed facilities in most geologic 

environments, including those not underlain by calcareous carbonate rocks. Undetected leaks in 

underground utility lines can result in subsurface erosion of soil from around the pipe. Left 

undetected, the erosion creates a void that expands upward until the soil roof cannot support the 

overburden load and the roof collapses. 

 

2. Geographic Location/Extent 
Sinkholes are prevalent in the Great Valley region of central Virginia, including karst terrains in 

the Shenandoah Valley where voids are formed by the natural dissolution of soluble rock such as 

limestone and dolomite.   

 

According to the Virginia Department of Mines, Minerals and Energy, sinkholes are very rare in 

the Northern Virginia region and do not pose a significant risk.  However, a band of 

metamorphosed limestone, dolostone, and marble located in eastern Loudoun County and the 

Town of Leesburg has a history of sinkhole activity. Figure 4.56 shows the karst regions and 

areas of historical subsidence in the Commonwealth, based on the USGS Engineering Aspects of 

Karst. The karst regions in Northern Virginia are considered short karst type, which include 

fissured, tube, and caves generally less than 1,000 feet long; and 50 feet or less in vertical extent. 

 

Loudoun County has a region of karst geology located in an area roughly one mile on either side 

of State Route 15 from just south of Leesburg, north to the Potomac River bridge. The region is 

bounded sharply to the west by the Bull Run Fault, which runs at the base of Catoctin Mountain 

through Loudoun County. Figure 4.57 shows the limestone district for Loudoun County. The 

Limestone Overlay District (LOD) is primarily comprised of the following geologic formations: 

 Cf-Frederick Limestone; 

 Ct-Tomstown Dolomite; 

 JTRc-Catharpin Creek Formation; 

 JTRcg-Catharpin Creek Formation Goose Creek Member; 

 TRbl-Balls Bluff Siltstone Leesburg Member; and 

 TRbs-Balls Bluff Siltsone Fluvial and Deltaic Sandstone Member. 
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Figure 4.56. Karst Regions and Historical Subsidence in Virginia. Source: Commonwealth of Virginia Emergency Operations Plan
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Figure 4.57. Loudoun County limestone district. Source: Loudoun County website 

http://www.loudoun.gov 
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3. Magnitude or Severity 
Although sinkholes frequently occur without notice, there are warnings of potential sinkhole 

development including:  

 Slumping or leaning fence posts, utility poles, trees, etc.; 

 Discolored vegetation; 

 Tension crack visible in the ground surface; 

 Discolored well water;  

 New cracks in building walls and/or; and 

 Newly sagging floors or pavements. 

 

Sinkhole formation is aggravated and accelerated by urbanization.  Development increases water 

usage, alters drainage pathways, overloads the ground surface, and redistributes soil.  According 

to FEMA, the number of human-induced sinkholes has doubled since 1930, costing nearly $100 

million.  The increasing frequency of sinkholes could be affected by reporting biases.  A paper 

published by the USGS, Tampa, Florida shows a significant increase in sinkhole development 

that corresponds to a period of drought.  Changes in ground water levels increase the overburden 

stress on the void roof increasing the potential for roof collapse. Thus using that period as 

indicating a larger trend may not be appropriate, especially given the context of the initial data. 

Additionally, Florida data suggests that the jump in sinkhole development in the 1987 to 1991 

period was caused, at least in part, by natural events. Further, the reason for the jump in 

insurance payouts is likely the result of naturally caused sinkholes occurring under more 

expensively developed real estate
32

. 

 

4. Previous Occurrences 
Water leaking from culverts or other drainage structures can create a void beneath the drainage 

structure by compaction or internal scour of the soil.  This reduction in support can result in 

displacement of the leaking structure and an increase in leakage or breakage.  The void may 

increase in size to the extent that the soil has insufficient strength to support itself with 

subsequent failure, leading to the formation of a steep sided, collapsed sinkhole.   

 

Sinkholes remain a possible occurrence in localized areas of the Northern Virginia region. To 

date, there have been no Federal Declared Disasters or NCDC recorded events for karst related 

events. Land subsidence is very site-specific. Currently there is no comprehensive long-term 

record of past events in Virginia.  

 

Known events, although not comprehensive, include: 

 A sinkhole 20 feet deep and 25 feet wide closed down Dale Boulevard west of Mapledale 

Avenue, about four miles from Interstate 95 in Prince William County (2008). 

 August 11, 2001, heavy rainfall washed out a culvert and created a sinkhole in Arlington 

County, though no damages were reported. 

 

B. Risk Assessment 
The Engineering Aspects of Karst data set shows areas of karst in the United States. This data set 

is a digital representation of USGS Open-File Report 2004-1352, which is a PDF version of the 

1984 USGS Engineering Aspects of Karst map (scale 1:7,500,000). These maps depict areas 

containing distinctive surficial and subterranean features, developed by solution of carbonate and 
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other rocks and characterized by closed depressions, sinking streams, and cavern openings. 

Loudoun County and the Town of Leesburg are the only areas in the planning region that have 

been included in the USGS Engineering Aspects of Karst.  

 

David Hubbard, geologist with the Virginia Department of Mines, Minerals, and Energy 

developed 1:24,000 scale sinkhole boundary maps during 1980 and 1988 for the State. Sinkhole 

distribution is shown in three main regions along the Valley and Ridge province. A total of 

48,807 sinkholes have been mapped over 254 standard (7.5 minute) topographic maps for an 

average of 192.1 sinkholes per map. The southern third of the project area represented more than 

half of the mapped location. There appears to be an increase in the relative degree of 

karstification from north to south across the State of Virginia
33

. These maps are not currently 

available in digital format. Additional analysis may be able to be completed in future versions of 

this plan as digital data becomes available. 

 

In May 2010, Loudoun County re-adopted and re-enacted the LOD. In February 2010 the Board 

of Supervisors adopted amendments to the Zoning Ordinance Zoning Map, Facilities and 

Standards Manual, the land Subdivision & Development Ordinance, and other county ordinances 

to create the LOD. The amendments will implement the County‘s adopted Comprehensive Plan 

provisions concerning limestone areas by creating and mapping a new LOD and amending 

Section 6-407(A) of the Zoning Ordinance to add a LOD to the list of environmental overlay 

districts for which the Zoning Administrator is authorized to make cartographic interpretations, 

and amending Article 8, Definitions, of the Zoning Ordinance to add and/or revise definitions for 

uses and terminology used in the proposed amendments. 

 

1. Probability of Future Occurrences 
The exact time that land subsidence will occur cannot be predicted; it can occur suddenly 

without warning or over an extended period of several years. However, some factors that can 

cause a decrease in strength are wet conditions, vibrations, and increased surface loading. Land 

subsidence that occurs as a result of a drawdown of the groundwater table is likely to take place 

over a number of years. Procedures for predicting the occurrence of land subsidence have not yet 

been developed. 

 

To be able to include karst in the risk assessment some general assumptions were made. 

Geographical Extent, using USGS Karst Topography maps, was the primary basis for 

establishing risk and was calculated as a percent of the jurisdictional area. In lieu of probability 

of future occurrence, areas with more karst were assumed to be at greater risk. 

 

2. Impact & Vulnerability 
The potential impacts of land subsidence depend on the type of subsidence that occurs (regional 

or localized, gradual or sudden) and the location that the subsidence occurs. The impacts of 

subsidence occurring in nonurban areas are likely to be less damaging than subsidence that 

occurs in heavily populated locations. The amount of structural damage depends on the type of 

construction, the structure location and orientation with respect to the subsidence location, and 

the characteristics of the subsidence event (sag or pit). 
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Potential impacts from land subsidence could include damage to residential, commercial, and 

industrial structures; damage to underground and above-ground utilities; damage to 

transportation infrastructure, including roads, bridges, and railroad tracks; as well as damage or 

loss of crops. The extent and value of the potential damage cannot be assessed because the nature 

of the damage is site- and event-specific. 

 

3. Risk 
As discussed above, sinkholes are relatively uncommon events in the Northern Virginia region.  

The existing soil types are not conducive to creating natural sinkholes, and those that do occur 

are related to soil piping or the dissolution of sparse carbonate rock and typically cause very little 

damage.  There are no known sources of sinkhole probability data for the region and no record of 

historical incidences causing property damages.  

 

As mentioned above, Loudoun County has adopted a LOD in their zoning ordinance that seeks to 

preserve and protect the unique geologic characteristics and the quality of the groundwater in its 

limestone area. The ordinance is intended to regulate land use and development in areas 

underlain by limestone and in areas with Karst features and Karst terrain in such a manner as 

to
34

: 

 Protect the health, safety and welfare of the public; 

 Protect groundwater and surface water resources from contamination; and 

 Reduce potential for property damage resulting from subsidence or other earth 

movement. 

 

Critical Facility Risk 

The vulnerability of each identified critical facility was assessed using GIS analysis by 

comparing their physical location with the extent of known hazard areas that can be spatially 

defined through GIS technology.  Of those critical facilities identified in the region, many were 

indeed determined to be in known hazard areas upon further GIS analysis and thereby 

determined to be ―potentially at-risk.‖   

 

There are approximately 22 HAZUS
MH

 critical facilities and 14 local critical facilities (some of 

which are most likely duplicates) located in or near mapped karst regions all located within 

Loudoun County (Table 4.81). Critical facilities provided by Loudoun County are shown in 

Table 4.82. Schools make up the majority of the critical facilities located within the hazard 

zones. Figure 4.58 shows the location of the mapped karst regions and the HAZUS
MH

 critical 

facilities.  

 

The names and information for the HAZUS
MH

 and local critical facilities located in the karst 

regions are available in Critical Facility Risk, Appendix D2. 
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Table 4.81. HAZUS
MH

 critical facilities located in USGS karst zones. 

Jurisdiction Fire Station 
Medical Care 

Facilities 

Police 

Station 
School Total 

Loudoun County 1 2 0 4 7 

Town of Leesburg 0 0 3 12 15 

Total  1 2 3 16 22 

 

Table 4.82. Local critical facilities located in USGS karst zones. 

Jurisdiction Fire Station 
Medical Care 

Facilities 

Police 

Station 
School Total 

Loudoun County 0 1 0 5 0 

Town of Leesburg 0 1 0 9 0 

Total  0 2 0 14 0 
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Figure 4.58. Karst regions and HAZUS
MH

 critical facilities. 
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Existing Buildings and Infrastructure Risk 

Loss estimates could not be calculated for land subsidence events due to a lack of detailed and 

accurate information regarding structures and assets located in the previously determined hazard 

areas. In addition, due to the extremely localized and site specific nature of typical subsidence 

events, any inventory of potential at risk structures may grossly over-estimate potential losses. 

 

Loudoun County maintains a karst feature database (the mapped karst features in the County are 

the developer‘s responsibility to provide necessary information to determine if all the 

requirements or ordinances and provisions have been met. For applications within the LOD, all 

documentation and studies are outlined in Section 4-1900 of the zoning ordinance.  This 

organization allows Loudoun County to significantly reduce risk of sinkhole development to 

facilities, property, and people.   
 

Overall Loss Estimates and Ranking 

As stated above, loss estimates could not be calculated for land subsidence events due to a lack 

of historical data causing property damages and probability of future occurrences.  

 

The hazard ranking for land subsidence is based on events reported in the NCDC Storm Events 

database and a generalized geographic extent. These parameters in the karst risk assessment are 

illustrated in Figure 4.59, along with the overall hazard ranking. The entire planning region for 

the 2010 hazard ranking was considered to be at a Medium-Low risk due to land subsidence 

(karst). As discussed above, Loudoun County and the Town of Leesburg has a slightly elevated 

risk due to the short karst features in the region. Loudoun County has ordinances in place to help 

mitigate their risk to this hazard. 

 

There are currently no karst related records in NCDC; as a result, the lowest ranking score (1) 

was assigned to the annualized data for events, damages, and deaths and injuries to be able to 

compare karst to the other hazards, as described in Risk Assessment Methodology section. 

 

Refer to the Risk Assessment Methodology section of the HIRA for a full description of the 

methodology and the limitations of the data used for ranking the hazards.  NCDC data, although 

limited, provides a comprehensive historical record of natural hazard events and damages. 
 

According to the 2006 qualitative assessment performed using the PRI tool, the sinkhole hazard 

scored a PRI value of 1.5 (on a scale of 0 to 4, with 4 being the highest risk level).  Table 4.83 

summarizes the risk levels assigned to each PRI category. 

 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

256 

 

 

Table 4.83. 2006 Qualitative Assessment for Sinkholes 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level Possible Minor Negligible 6 to 12 hours 
Less than 6 

hours 
 

The 2006 PRI assessment remains valid and supports the updated ranking and loss estimates.  
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Figure 4.59. Land Subsidence (karst) hazard ranking and risk.
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XIV. Dam Failure  

 
NOTE: As part of the 2010 plan update, the Dam Failure hazard was reexamined and a new 

analysis performed.  This new analysis included, but was not limited to: 1) refreshing the hazard 

profile; 2) updating the previous occurrences; 3) determining the annualized number of hazard 

events and losses by jurisdiction using NCDC and other data sources where available; 4) 

updating the assessment of risk by jurisdiction based on new data; and 5) ranking of the hazard 

by jurisdiction using the methodology described in detail in Chapter 4, Section IV Ranking and 

Analysis Methodologies.  Each section of the plan was also reformatted for improved clarity, and 

new maps and imagery, when available and appropriate, were inserted. 

 

A. Hazard Profile 
 

1. Description 
Worldwide interest in dam and levee safety has risen significantly in recent years.  Aging 

infrastructure, new hydrologic information, and population growth in floodplain areas 

downstream from dams and near levees have resulted in an increased emphasis on safety, 

operation, and maintenance. The distinction between dams and levees is their purpose: dams are 

constructed to impound water behind them and levees are constructed to keep water out of the 

land behind them. 

 

There are about 80,000 dams in the United States today, the majority of which are privately 

owned.  Public owners include State and local authorities, and Federal agencies.  The benefits of 

dams are numerous: they provide water for drinking, improved waterway navigation, 

hydroelectric power, flood control, and agricultural irrigation.  Dams also provide enhanced 

recreation opportunities. 
 

2. Geographic Location/Extent 
The National Inventory of Dams (NID) was developed by the U.S. Army Corps of Engineers 

(USACE) in cooperation with FEMA's National Dam Safety Program.  The full inventory 

contains over 75,000 dams, of which 7,700 are classified as major, and is used to track 

information on the country's water control infrastructure.   

 

According to the NID, there are 12 major dams located in the Northern Virginia region and 73 

non-major dams. Major dams are defined as dams being 50 feet or more in height, or with a 

normal storage capacity of 5,000 acre-feet or more, or with a maximum storage capacity of 

25,000 acre-feet or more.  The state regulatory agency for dams is the Virginia Department of 

Conservation and Recreation (DCR) through the Dam Safety and Floodplain Management 

Program.  In addition to the 12 major dams discussed here, the DCR tracks and regulates a 

number of other smaller dams (e.g., farm pond impoundments, etc.) that present less severe 

hazard threats. The DCR maintains additional data on State-regulated dams in the Northern 

Virginia region, as well as information on the potential impact of failure. There are no major 

levees located in the Northern Virginia region. 

 

Of the 12 major dams located in the region, six are classified as ―high‖ hazards where failure or 

mis-operation of the dam may cause loss of human life.  Another five major dams are classified 
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as ―significant‖ hazards, where failure or mis-operation results in no probable loss of human life, 

but can cause economic loss, environmental damage, disruption of lifeline facilities, or impact 

other concerns.  Only one of the 12 major dams is classified as a ―low‖ hazard.  It is important to 

note that these hazard classifications are not related to the physical condition or structural 

integrity of the dam (nor the probability of its failure), but strictly to the potential for adverse 

downstream effects if the dam were to fail. 

 
Table 4.84 lists some of the descriptive information made available for each of the 12 major 

dams in the Northern Virginia region, while each of their general locations are illustrated in 

Figure 4.60.  
 

Table 4.84.  Major Dams in the Northern Virginia Region. Source Army Corp of Engineers. 

Dam Name 
Hazard 

Class 

Drainage 

Area 
(Sq. Mi.) 

Primary 

Purpose 
Owner 

Upper Occoquan High 595 Hydroelectric Fairfax County Water Authority 
T. Nelson Elliott High 74 Hydroelectric City of Manassas 

Barcroft High 15 Recreation 
Lake Barcroft Watershed Improv. 

Dist. 

Lake Montclair High 11 Recreation 
Montclair Property Owners 

Association 
Pohick Creek #1 High 6 Flood Control Fairfax County Board of Supervisors 
Lake Thoreau High 1 Recreation Reston Home Owners Association 
Sleeter Lake Significant 10 Irrigation Round Hill Associates 
Beaverdam 

Creek 
Significant 6 Water Supply City of Fairfax 

Kingstowne 

Lake 
Significant 1 Recreation Kingstowne Limited Partnership 

Possum Point 

Ash 
Significant < 1 Debris Control Virginia Power 

Breckinridge Significant < 1 Water Supply U.S. Department of Defense (USMC) 
Horsepen Low 23 Other Metro-Washington Airport Authority 
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Figure 4.60. Dam downstream hazard potential. Source: USACE 
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3. Magnitude or Severity 
Though dams have many benefits, they also can pose a risk to communities if not designed, 

operated, and maintained properly.  In the event of a dam failure, the energy of the water stored 

behind even a small dam is capable of causing loss of life and great property damage if 

development exists downstream of the dam.  If a levee breaks, scores of properties are quickly 

submerged in floodwaters and residents may become trapped by this rapidly rising water.  The 

failure of dams and levees has the potential to place large numbers of people and great amounts 

of property in harm‘s way. 

 

4. Previous Occurrences 
While dam failures are not common occurrences, there have been some notable recent events 

throughout Virginia. Most failures occur due to lack of maintenance of the dam in combination 

with major rainfall, such as hurricanes and thunderstorms. In 1995, torrential rains burst the 

Timberlake Dam in Campbell County, killing two people downstream in the flooding.  

Following Hurricane Floyd in 1999, 13 dam failures were reported across the eastern portion of 

the State causing significant damages.   
 

The Barcroft dam in Fairfax County failed during heavy rains associated with Hurricane Agnes 

(June 1972).  Although it caused no loss of life, the dam failure resulted in damage to the Holmes 

Run area, most notably the destruction of an overpass at Van Dorn Street and Holmes Run 

($300,000 plus an additional $200,000 to clear away 29 acres of trees and debris from the 

stream).  The dam, which had originally been built in 1913, also suffered major damage and had 

to be rebuilt in order to restore Lake Barcroft, a recreational area for community residents.  
 

B. Risk Assessment 
 

1. Probability of Future Occurrences 
Predicting the probability of flooding due to dam failure requires a detailed, site-specific 

engineering analysis for each dam in question. Failure may result from hydrologic and hydraulic 

design limitations, or from geotechnical or operational factors.
35

 

 

Dam failure remains an unlikely occurrence for all major and non-regulated dams in the 

Northern Virginia region.  The DCR is tasked with monitoring the routine inspection and 

maintenance of those dams that present the greatest risk or are in need of structural repair. 

 

2. Impact & Vulnerability 
Failure of dams may result in catastrophic localized damages. Vulnerability to dam failure is 

dependent on dam operations planning and the nature of downstream development. Depending 

on the elevation and storage volume of the impoundment, the impact of flooding due to dam 

failure may include loss of human life, economic losses such as property damage and 

infrastructure disruption, and environmental impacts such as destruction of habitat. Evaluation of 

vulnerability and impact is highly dependent on site-specific conditions. 
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3. Risk 
Dam failure is considered unlikely in the Northern Virginia region due to existing safety 

measures and rigorous inspection reporting programs.  The DCR requires specific operation and 

maintenance procedures, as well as routine inspections and regularly updated emergency action 

plans for each of the major and State-regulated dams in the Northern Virginia region.  Therefore, 

future damages caused by dam failure and associated dollar losses are expected to be negligible – 

though the danger remains real and will continue to receive critical attention through the DCR‘s 

Dam Safety and Floodplain Management Program.      
 

Due to the lack of specific data on dam failure probability or inundation zones, the potential risk 

to critical facilities and existing buildings and infrastructure was not estimated for this revision of 

the Plan. Virginia‘s new Impounding Structure Regulations require dam break inundation zone 

mapping and additional information is available from the DCR Dam Safety Program. 
 

There are 19 dams in the region classified as ―high‖ hazard; all located in Fairfax and Prince 

William counties. These dams are summarized in Table 4.85. Again, these hazard classifications 

are not related to the physical condition or structural integrity of the dam (nor the probability of 

its failure), but strictly to the potential for adverse downstream effects from failure or mis-

operation of the dam or facilities. While there are no dam failure inundation maps available for 

the Northern Virginia region, the distribution of dams throughout the region is shown in Figure 

4.60.  

 

Only two of the major dams classified as high hazard have a drainage area of more than 20 

square miles (the Upper Occoquan dam in Fairfax County and the T. Nelson Elliot dam in Prince 

William County), making the possibility of a catastrophic dam failure event elsewhere highly 

unlikely in the region.  The Northern Virginia region is likely more prone to intentional water 

releases by dam operators immediately prior to or during major rainfall events, though in such 

cases the releases are coordinated with local emergency management officials to minimize 

potential risks to people and property.      
 

 

Table 4.85: NID Downstream Hazard Potential for Dams 

Jurisdiction Low Significant High Total 

Arlington County 0 0 0 0 

Fairfax County 8 10 15 33 

Town of Herndon 0 0 0 0 

Town of Vienna 0 0 0 0 

Town of Clifton 0 0 0 0 

Loudoun County 24 8 0 32 

Town of Leesburg 0 1 0 1 

Town of Purcellville 0 0 0 0 

Town of Middleburg 0 0 0 0 

Town of Round Hill  0 0 0 0 
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Table 4.85: NID Downstream Hazard Potential for Dams 

Jurisdiction Low Significant High Total 

Prince William County 9 5 4 18 

Town of Dumfries 0 0 0 0 

Town of Haymarket 0 0 0 0 

Town of Occoquan 0 0 0 0 

Town of Quantico 0 0 0 0 

City of Alexandria 0 0 0 0 

City of Fairfax 0 0 0 0 

City of Falls Church 0 0 0 0 

City of Manassas 0 1 0 1 

City of Manassas Park 0 0 0 0 

Total 41 25 19 85 

 

Overall Loss Estimates and Ranking 

Dam failure was not ranked with the hazards as a result of limited data available for analysis.  As 

discussed regarding critical facilities, loss estimates were not developed due to the lack of 

specific data on dam failure probability or inundation zones. Fairfax County has the highest 

percentage of dams in the high and significant downstream hazard potentials in relation to the 

rest of the planning region.  

 

According to the 2006 qualitative assessment performed using the PRI tool; the dam failure 

hazard scored a PRI value of 2.3 (on a scale of 0 to 4, with 4 being the highest risk level).  Table 

4.86 summarizes the risk levels assigned to each PRI category.  

 

Table 4.86. 2006 Qualitative Assessment for Dam Failure 

 Probability Impact 
Spatial 

Extent 

Warning 

Time 
Duration 

Risk Level Unlikely Critical Small 
Less than 6 

hours 

Less than one 

week 
 

Future updates to this Plan will attempt to address dam failure vulnerability in greater detail, if 

warranted.  This may include a detailed analysis of properties directly downstream of the high 

hazard dams in order to better determine the amount of people and value of properties located in 

potential inundation zones and thereby vulnerable to dam failure. 
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XV. Overall Hazard Results 
 

The preceding sub-sections discuss the probability, impacts, vulnerability, and risks for each of 

the natural hazards that have been determined to have a significant impact on the Northern 

Virginia planning region. The final section of the HIRA provides an overall assessment, 

summary, and comparison of the overall hazard ranking and estimated losses. Risk to critical 

facilities has been discussed, to the extent possible, in each of the hazard sub-sections. These 

sections highlight the results of the analysis completed during the 2006 plan creation and 2010 

plan update.  Refer to the tables in these sections to determine what facilities or facility types are 

at greater risk for each hazard. This information is ideal for determining structural mitigation 

strategies. The names and information for the HAZUS
MH

 and local critical facilities in the 

wildfire risk zones are available in the Critical Facility Risk, Appendix D2. 

 

Hazard Ranking 

For the 2006 plan creation, the qualitative and quantitative assessments, combined with final 

determinations from the MAC, were fit into three categories for a final summary of hazard risk 

for the Northern Virginia region based on High, Moderate, or Low designations. During the 2010 

plan update, the NCDC ranking, 2006 qualitative assessments, and feedback from the MAC 

helped to reposition the ranking into five categories of High, Medium-High, Medium, Medium-

Low, and Low. The reclassification of the hazards allows for a clearer distinction of the hazards 

that pose the greatest risk in the Northern Virginia region. Table 4.87 summarizes the jurisdiction 

specific and overall region ranking. 

 

The ranking methodology used in the 2010 update to the HIRA was originally developed for the 

VDEM by CGIT at Virginia Tech for the Commonwealth of Virginia Hazard Mitigation Plan 

2010 Update.  During the Northern Virginia HIRA kick-off meeting it the MAC agreed to use 

the scoring and ranking framework that was developed by the State, with modifications as 

deemed necessary.  

 

To determine the overall hazard risk, the total hazard ranking values for each of the hazards were 

separately averaged to determine what hazards should be considered the most significant in the 

region. Through this analysis, it was determined that Flood, High Wind, Tornado, and Winter 

Weather pose the highest risk for communities in the Northern Virginia planning region. Figure 

4.61 illustrates the jurisdictional rankings for these significant hazards.  

 

It should be noted that although some hazards are classified as posing Low risk, their occurrence 

at varying or unprecedented magnitudes is still possible and should continue to be re-evaluated 

during future updates of this Plan. Hazards that were considered low risk or negligible were 

included as textual descriptions in the major hazard sections. This includes erosion, sea-level 

rise, lightning, hail, extreme heat, and extreme cold.  

 

It should also be noted that the overall rankings for Flooding, Drought, Wind, Wildfire, and 

Winter Weather have been slightly altered to reflect the MAC‘s feedback for the Cities of 

Fairfax and Manassas Park.  Based solely on the ranking parameter data, these two cities 

received slightly lower scores as compared to the rest of the region.  For the hazards mentioned 

above, the City of Fairfax was updated to mirror Fairfax County.   
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It should also be noted that the overall rankings for Landslide was changed for the City of 

Alexandria from high to low based on the city‘s feedback.   

 

Limitations of the data, specifically NCDC storm events data, are discussed in detail in the Risk 

Assessment and Methodology section of the HIRA.    
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Table 4.87. Overall Hazard Ranking by Jurisdiction 

Jurisdiction Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire  Karst 

Arlington County High High High High Med-High Med Med Med-Low Med-Low 

Fairfax County 

High High High High Med-High Med Med-Low Med Med-Low 
Town of Herndon 

Town of Vienna 

Town of Clifton 

Loudoun County 

High High High High High Med  Med-High Med-Low Med-Low 

Town of Leesburg 

Town of Purcellville 

Town of Middleburg 

Town of Round Hill 

Prince William County 

High High High High High Med Med-Low Med Med-Low 

Town of Dumfries 

Town of Haymarket 

Town of Occoquan 

Town of Quantico 

City of Alexandria High High High High Med-High Med Low  Med-Low Med-Low 

City of Fairfax High High High High Med-High Med Med-Low Med Med-Low 

City of Falls Church High High Med-High High Med Med-Low Low Low Low 

City of Manassas High High High High Med-High Med Med-Low Med-Low Med-Low 

City of Manassas Park High High Med-High High Low Med-Low Low Med-Low Low 

                    

Overall Risk High High High High Med-High Medium Medium Med-Low Med-Low 
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Figure 4.61. Overall Hazard Ranking for High Ranking Hazards
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As mentioned above, during the 2006 plan creation, the MAC reviewed the results of 

quantitative and qualitative assessments shown in Table 4.88. This table summarizes the degree 

of risk assigned to each category for all identified hazards in the Northern Virginia region based 

on the application of the PRI tool (discussed in the Risk Assessment and Methodology section).  

Assigned risk levels were based on historical and anecdotal data, as well as input from the MAC.  

The results were then used in calculating PRI values and making conclusions for the qualitative 

assessment. 
 

Table 4.88 Summary of Qualitative Assessment (2006) 

Hazard 

Category / Degree of Risk 

Probability Impact 

Spatial  

Extent 

Warning  

Time Duration 

Flood 
Highly 

Likely 
Critical Moderate 6 to 12 hours 

Less than one 

week 

Severe Thunderstorms 
Highly 

Likely 
Limited Small Less than  6 hours Less than 6 hours 

Hurricanes and 

Tropical Storms 
Possible Critical Large More than 24 hours 

Less than 24 

hours 

Tornadoes Likely Critical Small Less than  6 hours Less than 6 hours 

Winter Storms 
Highly 

Likely 
Limited Large More than 24 hours 

Less than one 

week 

Drought Possible Limited Moderate More than 24 hours 
More than one 

week 

Earthquakes Unlikely Minor Large Less than  6 hours Less than 6 hours 

Landslides Possible Minor Small 12 to 24 hours Less than 6 hours 

Wildfire 
Highly 

Likely 
Minor Small Less than  6 hours 

Less than one 

week 

Sinkholes Possible Minor Negligible 6 to 12 hours Less than 6 hours 

Erosion Likely Minor Negligible More than 24 hours 
More than one 

week 

Extreme Temperatures Likely Minor Large More than 24 hours 
Less than one 

week 

Dam Failure Unlikely Critical Small Less than 6 hours 
Less than one 

week 
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Loss Estimation 

The Northern Virginia planning region can expect over $8.5 million in annualized damages due 

to natural hazards impacting the region. These totals have been based on the available records 

from the NCDC storm events database, adjusted for inflation. Fairfax County makes up 45% of 

the overall total estimated losses, followed by Prince William County (14.6%). Table 4.89 below 

includes the total of all the hazards available in the NCDC storm events database.   

 

Table 4.89. Total NCDC storm events data and annualized loss estimates. 

Jurisdiction 
Total 

Events 

Total Crop 

Damage 

Total 

Property 

Damage 

Annualized 

Crop 

Damage 

Annualized 

Property 

Damage 

Total 

Annualized 

Loss 

Arlington County 279 $2,860,525 $10,502,359 $157,315 $521,113 $678,428 

Fairfax County 475 $2,620,475 $160,083,383 $146,300 $3,684,398 $3,830,698 

Loudoun County 518 $7,317,346 $13,658,281 $418,180 $478,184 $896,364 

Prince William 

County 
364 

$3,080,631 $26,141,962 $173,094 $1,069,445 $1,242,539 

City of Alexandria 239 $2,860,525 $4,759,845 $157,315 $244,942 $402,257 

City of Fairfax 25 $0 $94,131 $0 $4,482 $4,482 

City of Falls 

Church 
216 

$2,860,525 $10,005,946 $157,315 $334,823 $492,138 

City of Manassas 246 $3,014,556 $16,055,674 $169,207 $789,182 $958,390 

City of Manassas 

Park 
4 

$0 $12,041 $0 $573 $573 

Total   2,366 $24,614,583 $241,313,623 $1,378,727 $7,127,143 $8,505,869 

 

Supplemental annualized loss estimates for flooding, hurricane winds, and earthquake have also 

been derived from the other sources as described in each of the individual hazard sections. 

NCDC did not include any historical information about damages due to land subsidence 

(karst/sinkholes), landslides, or wildfires, and as a result, these are not included in the loss 

estimates. Dam failure was not included as part of the hazard ranking (see the Dam Failure 

section for more details).  

 

Based on the information from the NCDC storm events database, the Northern Virginia region 

can expect approximately $8,505,869 in annualized damages due to all the hazards that impact 

the region. As discussed, this data has limitations due to the amount of historical data available, 

and reporting of events. By substituting the supplemental annualized loss values for flood, 

hurricane wind, earthquake, and wildfire, the region could expect $110,217,797 in annualized 

damages due to all the hazards that impact the region.  

 

Table 4.90 compares the 2006 and 2010 annualized loss estimates for each of the hazards. 

Differences in the values can be attributed to a wide range of factors, including significantly 

different methodologies for calculating losses that are further discussed in the individual hazard 

sections. The estimates provided for the 2010 update account for inflation.  
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High wind and winter weather each make up about one-third of the NCDC loss estimates for the 

region. Even so, these estimates are believed to be an underrepresentation of the actual losses 

experienced due to both hazards as losses from events that go unreported or that are difficult to 

quantify are not likely to appear in the NCDC database.  Additionally, the HAZUS
MH

 loss 

estimates for flooding appear high in comparison to the other hazards. It should be kept in mind 

that the HAZUS
MH

 results take into account many additional factors that are not represented in 

the NCDC values, which only account for property and crop damages. The factors considered in 

the flood module are further explained in the flood section of this report.  

 

Tornados have resulted in 59 injuries and two deaths in the region, followed by high wind events 

that resulted in 25 injuries and two deaths. Lightning, not included in the ranking, is responsible 

for 13 injuries and two deaths. There has been one injury and one death related to flooding in 

Arlington County as recorded in the NCDC storm events database. It is known that winter 

weather can cause significant injuries and related deaths (i.e., heart attack while shoveling; 

accidents due to icy roadways and sidewalks, etc.). At this time, no injury and death totals are 

available in the database.  
 

Refer to the Risk Assessment Methodology section of the HIRA for a full description of the 

methodology and the limitations of the data used for ranking the hazards and loss estimation.  

For most natural hazards, the NCDC data, although somewhat limited, provides the most 

comprehensive historical record of events and damages available. This analysis is only 

representative of the NCDC data that was used. It is known that the time period of this data is 

small in comparison to the known historical events. The data does not fully represent geological 

hazards, but in the absence of better data, NCDC was used to represent the risk.  
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Table 4.90. Hazard Ranking and Loss Estimate Comparison. 

Ranking 
Hazard Classification 

PRI 

Value 

2006 

Annualized 

Loss 

2010 Annualized 

Loss from NCDC 

Annualized Loss 

from 

Other Sources 

Data 

Source 
2010 2006 

High Flood* 
Flood 

3.3 

$3,912,000 
$1,652,650 $99,049,000 

FEMA 

HAZUSMH 

Erosion 1.9 Negligible 

High High Wind 

Severe 

Thunderstorms 2.7 
$1,110,000 

$2,902,973 $4,795,691 
FEMA 

HAZUSMH Hurricanes and 

Tropical Storms 2.6 
$33,723,000 

High Tornadoes Tornadoes 2.7 $731,000 $2,612,298 
 

 

High 
Winter 

Storms** 

Winter Storms 3 $109,000 
$394,977  

 Extreme Temps 2.4 Negligible 
 

 Med-

High 
Drought*** 

Drought 2.3 $2,207,000 
$942,971  

 Extreme Temps 2.4 Negligible 
 

 Medium Earthquakes Earthquakes 1.9 $341,000 None Recorded $2,408,945 FEMA 

HAZUSMH Medium Landslides Landslides 1.6 Negligible None Recorded 
 

Medium Wildfire Wildfire 

2.6 

$25,000 None Recorded $13,915 

VDOF 

1993-2008 

wildfire 

statistics 

Med-

Low 
Sinkholes Sinkholes 

1.5 
Negligible None Recorded 

 
 

Med-

Low 
Dam Failure Dam Failure 

2.3 
Negligible None Recorded 

 

 *Erosion included but not ranked or annualized $42,158,000  $8,505,869 $106,267,551 

** Extreme cold included but not ranked or annualized 
 $110,217,797 

***Extreme heat included but not ranked or annualized 
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Unique Risks for Local Jurisdictions 

During the 2006 plan creation, officials from each of the participating local jurisdictions were 

asked to provide information on any unique hazard risks that were omitted or not satisfactorily 

addressed during the drafting stage of the Plan and through a survey instrument distributed at the 

Mitigation Strategies Meeting.   

 

In response to that request, officials from three jurisdictions responded with specific concerns.  

These responses are summarized in Table 4.91.  No other local jurisdiction identified unique 

hazards of concern beyond those already covered under this Plan. 

 

Table 4.91. Unique Risks and Hazard Concerns 

Jurisdiction Unique Risk / Hazard Concern 

City of Fairfax 

A large petroleum tank farm facility located in the city, 

and potentially vulnerable to manmade and natural 

hazards including lightning, high winds, and flooding. 

City of Manassas 

The airport (and particularly areas around Broad Run) is 

prone to frequent flooding.  A nearby mobile home park 

(approximately 200 units) is identified as presenting a 

unique risk, in addition to approximately 10 commercial 

buildings and the air traffic control tower. 

Prince William County 
Pipeline rupture and train derailment identified as unique 

risks. 
 

Limitations of Data 

It should be noted that the data sources used in the hazard ranking and loss estimation are varied 

in their degree of completeness, accuracy, and precision as the ability to accurately prioritize 

some of the hazards would be improved by better information (e.g., landslide, karst, etc.).  

Further discussion on the data limitations and how the data was adapted for analysis is available 

in the Risk Assessment and Methodology section. 
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Chapter 5: Capability Assessment 
 

I. Introduction 
 

This portion of the plan assesses the current capacity of the communities of Northern Virginia to 

mitigate the effects of the natural hazards identified in Chapter 4 of the plan. As part of the 2010 

update, the capability assessment section includes an update to the capability matrices found in 

Chapter 7 of the 2006 plan, as well as section reformatting.  Perhaps the biggest change in the 

2010 capability assessment section is the addition of the capabilities of the Towns that 

participated in this plan update.  This assessment includes a comprehensive examination of the 

following local government capabilities: 

 Administrative Capability;  

 Technical Capability; 

 Planning and Regulatory Capability; and 

 Fiscal Capability. 

 

The purpose of conducting a capability assessment is to determine the ability of a local 

jurisdiction to implement a comprehensive mitigation strategy, and to identify potential 

opportunities for establishing or enhancing specific mitigation policies, programs or projects.
1
  

As in any planning process, it is important to try to establish which goals, objectives, and/or 

actions are feasible, based on an understanding of the organizational capacity of those agencies 

or departments tasked with their implementation.  A capability assessment helps to determine 

which mitigation actions are practical and likely to be implemented over time given a local 

government‘s planning and regulatory framework, level of administrative and technical support, 

amount of fiscal resources, and current political climate. 

 

A capability assessment has two primary components: an inventory of a local jurisdiction‘s 

relevant plans, ordinances, or programs already in place; and an analysis of its capacity to carry 

them out.  Careful examination of local capabilities will detect any existing gaps, shortfalls, or 

weaknesses with ongoing government activities that could hinder proposed mitigation activities 

and possibly exacerbate community hazard vulnerability.  A capability assessment also 

highlights the positive mitigation measures already in place or being implemented at the local 

government level, which should continue to be supported and enhanced through future 

mitigation efforts. 

 

For the 2010 update, each participating jurisdiction was given an opportunity to update their 

capability assessment information presented in the original 2006 plan.  This effort included 

updating a Plans, Ordinances, and Programs table, Relevant Fiscal Resources table, and Relevant 

Staff and Personnel Resources table. Additionally, updates to the information presented below 

were conducted to better reflect the capabilities within the region as of 2010.  

                                                 
1 While the Interim Final Rule for implementing the Disaster Mitigation Act of 2000 does not require a local 

capability assessment to be completed for local hazard mitigation plans, it is a critical step in developing a 

mitigation strategy that meets the needs of each jurisdiction while taking into account their own unique abilities.  

The Rule does state that a community‘s mitigation strategy should be ―based on existing authorities, policies, 

programs and resources, and its ability to expand on and improve these existing tools‖ (44 CFR, Part 201.6(c)(3)).   
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II. Conducting the Capability Assessment  
 

In order to facilitate an update of the 2006 inventory and analysis of local government 

capabilities throughout the Northern Virginia region, specific tables and components of the 

previous plan were distributed to the communities. These tables, which were completed by 

appropriate local government officials, requested information on a variety of ―capability 

indicators‖ such as 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 related to each jurisdiction‘s fiscal, administrative, and technical 

capabilities, such as access to local budgetary and personnel resources for mitigation purposes.     

 

At a minimum, the updates to the 2006 information provided an extensive inventory of existing 

local plans, ordinances, programs, and resources in place or under development, in addition to 

their overall effect on hazard loss reduction.  The update thereby not only helps to accurately 

assess each jurisdiction‘s degree of local capability, but also serves as a good source of 

introspection for those jurisdictions that want to improve their capabilities as identified gaps, 

weaknesses, or conflicts can be recast as opportunities for specific actions to be proposed as part 

of the community‘s mitigation strategy. 

 

III. Capability Assessment Findings 
 

The findings of the capability assessment are summarized in this Plan to provide insight into the 

relevant capacity of participating jurisdictions to implement hazard mitigation activities.  All 

information is based upon the input provided by local government officials through the 

Capability Assessment Survey and during meetings of the Mitigation Advisory Committee.  All 

completed survey questionnaires are available from the NVRC upon request.     

 

A. Administrative and Technical Capability  
 

1. Administrative 
The ability of a local government to develop and implement mitigation projects, policies, and 

programs is directly tied to its ability to direct staff time and resources for that purpose.  

Administrative capability can be evaluated by determining how mitigation-related activities are 

assigned to local departments and if there are adequate personnel resources to complete these 

activities. The degree of intergovernmental coordination among departments will also affect 

administrative capability for the implementation and success of proposed mitigation activities.   

 

The following table, originally developed under the 2006 Northern Virginia Hazard Mitigation 

plan, was updated as part of the 2010 planning process.  A (Y) indicates that the given local staff 

member(s) is maintained through each particular jurisdiction‘s local government resources.  A 

(Y*) indicates that this capability is new as of the 2010 update. The Towns of Dumfries, 

Occoquan, and Quantico did not provide an update to the capability assessment.  
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Table 5.1. Administrative and Technical Capabilities 

Jurisdiction 

Planners with 

knowledge of land 

development and 

land management 

practices 

Engineers or 

professionals 

trained in 

construction 

practices related to 

buildings and/or 

infrastructure 

Planners or 

engineers with an 

understanding of 

natural and/or 

human-caused 

hazards 

Emergency  

manager 

Floodplain  

manager 

Land  

surveyors 

Scientist 

familiar with 

the hazards of 

the community 

Staff with 

education or 

expertise to 

assess the 

community’s 

vulnerability to 

hazards 

Personnel 

skilled in 

Geographic 

Information 

Systems (GIS) 

and/or 

HAZUS
MH

 

Resource 

development 

staff or grant 

writers 

Alexandria, City of Y Y Y Y Y Y 
 

Y Y Y 

Arlington County Y Y Y* Y 
 

Y Y Y Y 
 

Clifton, Town of Y* Y* Y* Y* Y* Y* 
 

Y* Y* Y* 

Dumfries, Town of Y Y Y Y 
     

Y 

Fairfax County Y Y Y Y Y Y Y Y Y Y 

Fairfax, City of    Y Y Y Y* Y Y* 
 

Y Y 
 

Falls Church, City of Y Y Y Y Y 
  

Y Y Y 

Haymarket, Town of Y* Y* 
        

Herndon, Town of Y Y Y Y Y Y* 
 

Y* Y Y 

Leesburg, Town of Y Y Y* Y* Y* Y* 
 

Y* Y* Y* 

Loudoun County Y Y Y Y Y* Y* Y* Y Y Y* 

Manassas Park, City of Y Y Y Y Y Y 
 

Y Y Y 

Manassas, City of  Y Y Y 
 

Y Y 
 

Y Y 
 

Middleburg, Town of Y* Y* Y* 
 

Y* 
   

Y* 
 

Occoquan, Town of 
          

Prince William County Y Y Y Y Y Y 
 

Y Y Y 

Purcellville, Town of Y Y Y Y Y Y 
 

Y Y Y 

Quantico, Town of 
          

Round Hill, Town of Y* 
 

Y* 
       

Vienna, Town of Y Y Y Y Y Y* 
 

Y* Y Y* 
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As described previously, the planning area is comprised of four counties, five cities, and 11 

towns. All of the counties in the planning area, Arlington County, Fairfax County, Loudoun 

County, and Prince William County, operate under a Board of Supervisors - County 

Administrator/Executive system.  In this form of government, the elected board of supervisors 

appoints a county administrator who oversees daily operations of the county.   

 

The Cities of Alexandria, Falls Church, Fairfax, Manassas, and Manassas Park operate under the 

City Council – City Manager system.  The City Council is elected and it, in turn, appoints a City 

Manager who acts as the chief administrative officer and oversees daily business operations of 

the City.   

 

The Towns of Clifton, Dumfries, Haymarket, Occoquan, and Round Hill operate under the Town 

Council – Mayor system; and the Towns of Herndon, Leesburg, Middleburg, Purcellville, and 

Vienna operate under a Town Council – Town Manager system, where the council appoints the 

Town Manager to act as the administrative officer.  

 

Under the County Administrator, City, and Town Manager systems, each jurisdiction (with the 

exception of the Town of Quantico) has departments, councils, and boards that are responsible 

for the various functions of local government.  The following table created for the 2010 update, 

highlights the departments in each jurisdiction that could facilitate the implementation of this 

hazard mitigation plan. 

 

Table 5.2. Departments that could facilitate mitigation action implementation 

Jurisdiction Departments 

Alexandria, City of 

Building and Fire Code Administration 

Fire 

Planning and Zoning 

Transportation and Environmental Services 

Arlington County 

Community Planning, Housing and Development 

Fire Department 

Environmental Services 

Office of Emergency Management 

Clifton, Town of Planning Commission  

Dumfries, Town of Town Council 

Fairfax County 

Office of Emergency Management 

Fire and Rescue 

Planning and Zoning 

Public Works and Environmental Services 

Water Authority 

Fairfax, City of    

Community Development and Planning 

Fire Department 

Public Works 

Police Department 

Utilities 
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Table 5.2. Departments that could facilitate mitigation action implementation 

Jurisdiction Departments 

Falls Church, City of 

Development Services 

Environmental Services 

Public Safety 

Haymarket, Town of Planning Commission  

Herndon, Town of 
Public Safety 

Planning/Zoning 

Leesburg, Town of 
Planning and Zoning 

Police Department 

Loudoun County 
Fire, Rescue and Emergency Management 

Planning 

Manassas Park, City of  

Fire and Rescue 

Planning and Zoning 

Police 

Public Works 

Manassas, City of 

Emergency Preparedness 

Fire and Rescue 

Police Department 

Public Works 

Community Development 

Middleburg, Town of 

Zoning and Planning 

Police Department 

Engineering 

Occoquan, Town of Town Council 

Prince William County 

Fire and Rescue 

Planning Office 

Police Department 

Public Works 

Purcellville, Town of 

Planning Department 

Police Department 

Public Works  

Quantico, Town of None 

Round Hill, Town of Planning Commission 

Vienna, Town of 

Planning and Zoning 

Public Works  

Police 

 

While exact responsibilities differ from jurisdiction to jurisdiction, the general duties of the 

departments highlighted in the table are described below.   

 

The OEM is responsible for the mitigation, preparedness, response, and recovery operations that 

deal with both natural and man-made disaster events.  Fire/EMS departments provide medical 
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aid and fire suppression at the scene of accidents and emergencies.  These departments are often 

responsible for responding to hazardous materials incidents.     

 

The Planning Department addresses land use planning. This department, depending on the 

jurisdiction, may enforce the NFIP requirements and other applicable local codes.  Zoning also 

may be managed by the Planning Department or it may be a separate office.   

 

In some jurisdictions, the Utilities Department oversees community water facilities or natural gas 

provisions. In others, the Public Works Department oversees the maintenance of infrastructure 

including roadways, sewer and stormwater facilities and the community‘s water treatment 

facilities. This department also may review new development plans, ensure compliance with 

environmental regulations, and work with the Virginia Department of Transportation on road 

issues. Depending on the jurisdiction, the Department of Public Works may enforce the NFIP 

 requirements. 

 

2. Technical Capability 
Mitigation cuts across many disciplines.  For a successful mitigation program, it is necessary to 

have a broad range of people involved with diverse backgrounds.  These people include planners, 

engineers, building inspectors, emergency managers, floodplain managers, people familiar with 

GIS, and grant writers.  Technical capability can generally be evaluated by assessing the level of 

knowledge and technical expertise of local government employees, such as personnel skilled in 

using GIS to analyze and assess community hazard vulnerability. 

 

GIS systems can best be described as a set of tools (hardware, software, and people) used to 

collect, manage, analyze, and display spatially-referenced data. Many local governments are now 

incorporating GIS systems into their existing planning and management operations.  GIS is 

invaluable in identifying areas vulnerable to hazards.  Access to the Internet can facilitate plan 

development, public outreach, and project implementation. 

 

The table below summarizes the technical capabilities of the jurisdictions.  When provided, the 

specific department that has the technical capability is identified. 
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5.3.  Technical Capabilities of each Jurisdiction 

Jurisdiction 

Land Use 

Planners 

Civil or 

Building 

Engineers 

Emergency 

manager 

Floodplain 

manager 

Staff familiar 

with hazards GIS staff Grant writers 

Internet 

access? 

Alexandria, 

City of 

Planning & 

Zoning 

Transportation & 

Environmental 

Services 

Fire 

Department - 

Emergency 

Management 

Transportation 

& 

Environmental 

Services 

Fire Department 

- Emergency 

Management 

Planning & 

Zoning 

Planning & 

Zoning, City 

Administration 
Yes 

Arlington 

County 

Community 

Planning 

Environmental 

Services 

Office of 

Emergency 

Management 

Community 

Planning 

Office of 

Emergency 

Management 

Information 

Technology 

County 

Administration, 

Police 

Department 

Yes 

Clifton, Town 

of 

Planning 

Commission 

Planning 

Commission 
Public Safety 

Planning 

Commission 
Public Safety 

Planning 

Commission 

Planning 

Commission 
Yes 

Dumfries, 

Town of 

Town 

Council 
Town Council Town Council Town Council Town Council Town Council Town Council Yes 

Fairfax 

County 

Planning & 

Zoning 
Public Works 

Emergency 

Management 

Planning and 

Zoning 

Emergency 

Management 

Information 

Technology 

County 

Administration 
Yes 

Fairfax, City 

of    

Community 

Development 

& Planning 

Public Works 

Public Safety - 

Emergency 

Management 

Community 

Development & 

Planning 

Community 

Development & 

Planning, Public 

Safety 

Information 

Technology 

City 

Administration 
Yes 

Falls Church, 

City of 

Development 

Services 

Environmental 

Services 
Public Safety 

Development 

Services 

Development 

Services, Public 

Safety 

Public Safety 
Development 

Services 
Yes 

Haymarket, 

Town of 

Planning 

Commission 

Planning 

Commission 

Planning 

Commission 

Planning 

Commission 

Planning 

Commission 

Planning 

Commission 
Town Council Yes 

Herndon, 

Town of 

Planning  

Zoning 

Planning & 

Zoning 
Public Safety 

Planning & 

Zoning 
Public Safety Public Safety Town Council Yes 

Leesburg, 

Town of 

Planning & 

Zoning 

Planning & 

Zoning 

Police 

Department 

Planning & 

Zoning 

Police 

Department 

Police 

Department 
Town Council Yes 

Loudoun 

County 

Planning Public Works 

Fire, Rescue & 

Emergency 

Management 

Planning 

Fire, Rescue & 

Emergency 

Management 

Fire, Rescue & 

Emergency 

Management 

Planning Yes 
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5.3.  Technical Capabilities of each Jurisdiction 

Jurisdiction 

Land Use 

Planners 

Civil or 

Building 

Engineers 

Emergency 

manager 

Floodplain 

manager 

Staff familiar 

with hazards GIS staff Grant writers 

Internet 

access? 

Manassas 

Park, City of  

Planning & 

Zoning 
Public Works 

Police 

Department 

Planning & 

Zoning 

Police, Fire & 

Rescue 

Police, Fire & 

Rescue 

Planning & 

Zoning, City 

Administration 
Yes 

Manassas, 

City of 

Community 

Development 
Public Works 

Emergency 

Preparedness 

Community 

Development, 

Emergency 

Preparedness 

Public Safety 
Emergency 

Preparedness 

Community 

Development 
Yes 

Middleburg, 

Town of 

Zoning & 

Planning 
Engineering 

Police 

Department 

Zoning & 

Planning 

Police 

Department 

Police 

Department 

Zoning & 

Planning 
Yes 

Occoquan, 

Town of 

Town 

Council 
Town Council Town Council Town Council Town Council Town Council Town Council Yes 

Prince 

William 

County 

Planning 

Office 
Public Works 

Fire & Rescue, 

Police 

Department 

Planning Office 

Fire & Rescue, 

Police 

Department 

Fire & Rescue, 

Police 

Department 

Planning Office Yes 

Purcellville, 

Town of 

Planning 

Office 
Public Works 

Police 

Department 
Planning Office 

Police 

Department 

Police 

Department 
Planning Office Yes 

Quantico, 

Town of 

Town 

Council 
Town Council Town Council Town Council Town Council Town Council Town Council Yes 

Round Hill, 

Town of 

Planning and 

Zoning 

Utility 

Department 

Community 

Policing 

Planning and 

Zoning 
Town Council 

Planning and 

Zoning 

Planning and 

Zoning 
Yes 

Vienna, Town 

of 

Planning & 

Zoning 
Public Works Police 

Planning & 

Zoning 
Police Police 

Planning & 

Zoning 
Yes 
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B. Planning and Regulatory Capability 
Planning and regulatory capability is based on the implementation of plans, ordinances, and 

programs that demonstrate a jurisdiction‘s commitment to guiding and managing growth, 

development, and redevelopment in a responsible manner, while maintaining the general welfare 

of the community.  It includes emergency operations and mitigation planning, comprehensive 

land use planning, and transportation planning, in addition to the enforcement of zoning or 

subdivision ordinances and building codes that regulate how land is developed and structures are 

built, as well as protecting environmental, historic, and cultural resources in the community.  

Although some conflicts can arise, these planning initiatives generally present significant 

opportunities to integrate hazard mitigation principles and practices into the local decision 

making process.  

 

The Planning and Regulatory capability assessment is designed to provide a general overview of 

the key planning and regulatory tools or programs in place or under development, along with 

their potential effect on loss reduction.  This information helps identify opportunities to address 

existing planning and programmatic gaps, weaknesses, or conflicts with other initiatives, in 

addition to integrating the implementation of this plan with existing planning mechanisms where 

appropriate.  

 

The table below provides an update to the 2006 Northern Virginia Hazard Mitigation Plan.  It 

summarizes relevant local plans, ordinances, and programs already in place or under 

development for participating jurisdictions.  A (Y) indicates that the given item is currently in 

place and being implemented by the local jurisdiction (or in some cases by the County on behalf 

of that jurisdiction), or that it is currently being developed for future implementation.  A (Y*) 

indicates that capability is new as of the 2010 update. 
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Table 5.4. Local plans, ordinances and programs 

Jurisdiction 

Hazard 

Mitigation 

Plan 

Comprehensive 

Land Use Plan 

Floodplain 

Management 

Plan 

Open Space 

Management 

Plan 

Stormwater 

Management 

Plan 

Flood 

Response 

Plan 

Emergency 

Operations 

Plan 

SARA Title 

III Plan 

Radiological 

Emergency 

Plan 

Continuity 

of 

Operations 

Plan 

Evac 

Plan 

Disaster 

Recovery 

Plan 

Alexandria, City of Y Y Y Y Y Y Y Y Y Y Y 
 

Arlington County Y Y Y* Y Y Y* Y Y Y Y Y Y 

Clifton, Town of Y* Y* Y* Y* Y* Y* Y* Y* Y* Y* Y* Y* 

Dumfries, Town of Y Y 
 

Y Y 
 

Y 
   

Y 
 

Fairfax County Y Y Y Y Y Y Y Y Y Y Y Y 

Fairfax, City of    Y Y Y Y Y Y Y Y Y Y Y Y 

Falls Church, City of Y Y Y Y Y Y Y Y Y Y Y 
 

Haymarket, Town of 
 

Y* Y* Y* Y* 
       

Herndon, Town of Y Y Y Y Y Y Y Y Y Y Y Y 

Leesburg, Town of Y Y Y Y Y Y Y Y Y Y Y Y 

Loudoun County Y Y Y* Y Y Y Y Y Y* Y Y Y 

Manassas Park, City of Y Y Y Y Y Y Y Y Y Y Y Y 

Manassas, City of  Y Y Y Y Y Y Y Y Y Y Y Y 

Middleburg, Town of Y* Y* Y* Y* Y* Y* 
 

Y* Y* Y* 
 

Y* 

Occoquan, Town of 
            

Prince William County Y Y Y 
   

Y Y Y Y Y 
 

Purcellville, Town of Y Y Y Y Y Y Y Y Y* Y* Y Y 

Quantico, Town of 
            

Round Hill, Town of 
 

Y* 
  

Y* 
       

Vienna, Town of Y Y Y* Y Y Y* Y Y Y Y Y Y* 
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Table 5.4. Local plans, ordinances and programs 

Jurisdiction 

Capital 

Improvements 

Plan 

Economic 

Development 

Plan 

Historic 

Preservation 

Plan 

Flood Damage 

Prevention 

Ordinance 

Zoning 

Ordinance 

Subdivision 

Ordinance 

Post-disaster 

Red/Rec. 

Ordinance 

Building 

Code Fire Code 

National 

Flood 

Insurance 

Program 

NFIP 

Community 

Rating 

System 

Alexandria, City of Y 
  

Y Y Y 
 

Y Y Y Y 

Arlington County Y Y Y* Y Y Y* 
 

Y Y Y Y 

Clifton, Town of Y* Y* Y* Y* Y* Y* Y* Y* Y* Y* Y* 

Dumfries, Town of Y Y 
 

Y Y Y 
 

Y Y Y 
 

Fairfax County Y Y Y Y Y Y Y Y Y Y Y 

Fairfax, City of    Y Y Y Y Y Y Y* Y Y Y Y* 

Falls Church, City of Y Y Y Y Y Y 
 

Y Y Y Y* 

Haymarket, Town of Y* 
   

Y* Y* 
   

Y* 
 

Herndon, Town of Y Y* Y Y Y Y Y Y Y Y Y* 

Leesburg, Town of Y Y Y Y Y Y 
 

Y Y Y 
 

Loudoun County Y Y Y Y Y Y 
 

Y Y Y Y 

Manassas Park, City of Y Y Y Y Y Y Y Y Y Y 
 

Manassas, City of  Y Y Y Y Y Y 
 

Y Y Y 
 

Middleburg, Town of 
         

Y 
 

Occoquan, Town of 
         

Y 
 

Prince William County Y Y Y Y Y Y 
 

Y Y Y Y 

Purcellville, Town of Y Y Y Y Y Y 
 

Y Y Y 
 

Quantico, Town of 
         

Y 
 

Round Hill, Town of Y* 
   

Y* Y* 
  

Y* Y* 
 

Vienna, Town of Y Y* Y* Y Y Y Y* Y Y Y Y 
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A more detailed discussion on each jurisdiction‘s planning and regulatory capability follows, 

along with the incorporation of additional information based on the narrative comments provided 

by local officials in response to the survey questionnaire.  Copies of the completed surveys 

provide more detailed information on local capability, and can be obtained from the NVRC.    

 

Emergency Management  

Hazard mitigation is widely recognized as one of the four primary phases of emergency 

management.  The three other phases include preparedness, response, and recovery.  In reality 

each phase is interconnected with hazard mitigation as Figure 5.1 suggests.  Opportunities to 

reduce potential losses through mitigation practices are most often implemented before disaster 

strikes, such as elevation of flood prone structures or through the continuous enforcement of 

policies that prevent and regulate development that is vulnerable to hazards because of its 

location, design, or other characteristics. Mitigation opportunities will also be presented during 

immediate preparedness or response activities (such as installing storm shutters in advance of a 

hurricane), and certainly during the long-term recovery and redevelopment process following a 

hazard event.  

 

Figure 5.1 

The Four Phases of Emergency Management 

 
 

Planning for each phase is a critical part of a comprehensive emergency management program 

and a key to the successful implementation of hazard mitigation actions.  As a result, the 

Capability Assessment Survey asked several questions across a range of emergency management 

plans in order to assess each jurisdiction‘s willingness to plan and their level of technical 

planning proficiency.  

 

Hazard Mitigation Plan:  A hazard mitigation plan represents a community‘s blueprint for how it 

intends to reduce the impact of natural and human-caused hazards on people and the built 

environment.  The essential elements of a hazard mitigation plan include a risk assessment, 

capability assessment, and mitigation strategy. 
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Disaster Recovery Plan: A disaster recovery plan serves to guide the physical, social, 

environmental, and economic recovery and reconstruction process following a disaster.  In many 

instances, hazard mitigation principles and practices are incorporated into local disaster recovery 

plans with the intent of capitalizing on opportunities to break the cycle of repetitive disaster 

losses.  Disaster recovery plans can also lead to the preparation of disaster redevelopment 

policies and ordinances to be enacted following a hazard event. 

 Eleven  out of 20 jurisdictions have or are developing Disaster Recovery Plans, although 

some jurisdictions indicate that other plans include this topic, e.g., an emergency 

operations plan, and there is no separate disaster recovery plan that addresses long-term 

recovery issues.   

 

Emergency Operations Plan: An emergency operations plan outlines responsibilities and the 

means by which resources are deployed during and following an emergency or disaster. 

 Fifteen out of 20 jurisdictions have their own local emergency operations plans.   

 

Continuity of Operation Plan: A continuity of operations plan establishes a chain of command, 

line of succession, and plans for backup or alternate emergency facilities in case of an extreme 

emergency or disaster event. 

 Survey results indicate that seven jurisdictions do not have continuity of operations plans 

in place.   

 

Radiological Emergency Plan: A radiological emergency plan delineates roles and 

responsibilities for assigned personnel and the means to deploy resources in the event of a 

radiological accident. 

 Twelve jurisdictions have a plan to address radiological emergencies. 

 

SARA Title III Emergency Response Plan:  A Superfund Amendments and Re-authorization Act 

(SARA) Title III Emergency Response Plan outlines the procedures to be followed in the event 

of a chemical emergency such as the accidental release of toxic substances.  These plans are 

required by federal law under Title III of the SARA, also known as the Emergency Planning and 

Community Right-to-Know Act.   

 Fourteen jurisdictions have an Emergency Response Plan for chemical emergencies. 

 

General Planning 

The implementation of hazard mitigation activities often involves agencies and individuals 

beyond the emergency management profession.  Stakeholders may include local planners, public 

works officials, economic development specialists, and others.  In many instances, concurrent 

local planning efforts will help to achieve or complement hazard mitigation goals even though 

they are not designed as such.  Therefore, the Capability Assessment Survey also asked questions 

regarding each jurisdiction‘s general planning capabilities and the degree to which hazard 

mitigation is integrated into other on-going planning efforts.      

 

Comprehensive Land Use Plan:  A comprehensive land use plan establishes the overall vision for 

what a community wants to be and serves as a guide to future governmental decision making.  

Typically a comprehensive plan contains sections on demographic conditions, land use, 

transportation elements, and community facilities.  Given the broad nature of the plan and its 
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regulatory standing in many communities, the integration of hazard mitigation measures into the 

comprehensive plan can enhance the likelihood of achieving risk reduction goals, objectives, and 

actions.  

 Survey results indicate that 16 jurisdictions have a comprehensive land use plan. All the 

jurisdictions indicated that their land use plans either strongly support or help facilitate 

hazard loss reduction.  Some jurisdictions indicated that although hazard mitigation is not 

specifically addressed in the plan, some elements of the plan might be relevant to hazard 

mitigation (e.g., environmental protection).    

 

Capital Improvements Plan: A capital improvement plan guides the scheduling of spending on 

public improvements.  A capital improvements plan can serve as an important mechanism for 

guiding future development away from identified hazard areas.  Limiting public spending in 

hazardous areas is one of the most effective long-term mitigation actions available to local 

governments.   

 Survey results indicate that all jurisdictions have a capital improvements plan in place or 

under development.  Most of these are five-year plans that are updated annually, and all 

survey respondents indicated they either support or facilitate loss reduction efforts in their 

community. 

 

Historic Preservation Plan: A historic preservation plan is intended to preserve historic 

structures or districts within a community.  An often overlooked aspect of the historic 

preservation plan is the assessment of buildings and sites located in areas subject to natural 

hazards, and the identification of ways to reduce future damages.
36

  This may involve retrofitting 

or relocation techniques that account for the need to protect buildings that do not meet current 

building standards, or are within a historic district that cannot easily be relocated out of harm‘s 

way.   

 In 2006, survey results indicate that 10 out of 14 jurisdictions have a historic preservation 

plan for their communities. Arlington County, the Town of Dumfries, and the Town of 

Vienna indicated that they do not have any plans that address historic preservation.  In 

2010, this information was not changed.  

 

Zoning Ordinances: Zoning represents the primary means by which land use is controlled by 

local governments.  As part of a community‘s police power, zoning is used to protect the health, 

safety, and welfare of those in a given jurisdiction that maintains zoning authority.  A zoning 

ordinance is the mechanism through which zoning is typically implemented.  Since zoning 

regulations enable municipal governments to limit the type and density of development, it can 

serve as a powerful tool when applied in identified hazard areas. 

 Survey results indicate that all jurisdictions in the Northern Virginia region have adopted 

and enforce a zoning ordinance.  All jurisdictions indicated that their zoning ordinance 

either strongly supports or helps facilitate hazard loss reduction.  

 

Subdivision Ordinances: A subdivision ordinance is intended to regulate the development of 

housing, commercial, industrial, or other uses, including associated public infrastructure, as land 

is subdivided into buildable lots for sale or future development. Subdivision design that accounts 

for natural hazards can dramatically reduce the exposure of future development.
2
  

                                                 
2
 For additional information regarding the use of subdivision regulations in reducing flood hazard risk, see 
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 Survey results indicate that all jurisdictions in the Northern Virginia region, except 

Arlington County, have adopted and enforce a subdivision ordinance.  The jurisdictions 

indicated that their ordinance either strongly supports or helps facilitate hazard loss 

reduction.  

 

Building Codes, Permitting and Inspections: Building Codes regulate construction standards.  In 

many communities permits are issued for, and inspections of work take place on, new 

construction.  Decisions regarding the adoption of building codes (that account for hazard risk), 

the type of permitting process required both before and after a disaster, and the enforcement of 

inspection protocols all affect the level of hazard risk faced by a community. 

 The Virginia Uniform Statewide Building Code (USBC) is a State regulation 

promulgated by the Virginia Board of Housing and Community Development for the 

purpose of establishing minimum regulations to govern the construction and maintenance 

of buildings and structures. As of October 1, 2003, the 2000 version of the International 

Building Code and International Fire Code were adopted by the Commonwealth of 

Virginia.  

 As provided in the USBC Law, the USBC supersedes the building codes and regulations 

of the counties, municipalities, and other political subdivisions and state agencies. 

 

The adoption and enforcement of building codes by local jurisdictions is routinely assessed 

through the Building Code Effectiveness Grading Schedule (BCEGS) program developed by the 

Insurance Services Office, Inc. (ISO).
3
  Under the BCEGS program, ISO assesses the building 

codes in effect in a particular community and how the community enforces its building codes, 

with special emphasis on mitigation of losses from natural hazards.  The results of BCEGS 

assessments are routinely provided to ISO‘s member private insurance companies, which in turn 

may offer ratings credits for new buildings constructed in communities with strong BCEGS 

classifications.  The concept is that communities with well-enforced, up-to-date codes should 

experience fewer disaster-related losses, and as a result should have lower insurance rates.   

 

In conducting the assessment, ISO collects information related to personnel qualification and 

continuing education, as well as number of inspections performed per day.  This type of 

information combined with local building codes is used to determine a grade for that jurisdiction.  

Table 5.5 shows the BCEGS rating for the jurisdictions in the Northern Virginia region. The 

grades range from 1 to 10, with the lower grade being better.  A BCEGS grade of 1 represents 

exemplary commitment to building code enforcement, and a grade of 10 indicates less than 

minimum recognized protection.  
 

                                                                                                                                                             
     Subdivision Design in Flood Hazard Areas.  1997.  Morris, Marya.  Planning Advisory Service Report  

     Number 473.  American Planning Association: Washington, D.C. 
3
 Participation in BCEGS is voluntary and may be declined by local governments if they do not wish to have their 

local building codes evaluated.   
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Table 5.5. BCEGS Rating for the Northern Virginia 
Region 

Jurisdiction 
Year of 

Evaluation 
BCEGS 
Rating 

Arlington County 2000 3 

Fairfax County 1997 3 

Loudoun County 1997 3 

Prince William County 1997 4 

Alexandria, City of 1998 3 

Fairfax, City of    1998 4 

Falls Church, City of 1999 5 

Manassas, City of 1997 4 

Manassas Park, City of  2000 3 

Dumfries, Town of 1997 5 

Herndon, Town of 1997 3 

Leesburg, Town of 1997 3 

Purcellville, Town of 1997 3 

Vienna, Town of N/A N/A 

   Source: Insurance Services Office, Inc. (ISO)  

 

1. NFIP participation 
Communities that regulate development in floodplains are able to participate in the NFIP. In 

return, the NFIP makes federally-backed flood insurance policies available for eligible properties 

in the community.  All of the participating jurisdictions included in this planning initiative 

participate in the NFIP.  The table below shows when each of the jurisdictions began 

participating in the NFIP.  The table also provides the date of the FIRM in effect in each 

community.  These maps were developed by FEMA or its predecessor and show the boundaries 

of the 100-year and 500-year floods. As the table shows, 13 of the maps are over 15 years old.  

Parts of the planning area have experienced dramatic growth over the past decade that is not 

reflected in the FIRM.  This difference may mean that the actual floodplain varies from that 

depicted on the map.   

 

Table 5.6. Communities participating in the NFIP. 

Community Name 

Init 

FHBM  

Identified  

Init FIRM  

Identified  

Current 

Effective   

Map Date  

Reg-Emer  

Date  
DFIRM/Q3 

Arlington County   10/1/1969 5/3/1982 12/31/1976  DFIRM 

Fairfax County 5/5/1970 3/5/1990 3/5/1990 1/7/1972 

DFIRM 
Town of Herndon 6/14/1974 8/1/1979 8/1/1979 8/1/1979 

Town of Vienna 8/2/1974 2/3/1982 2/3/1982 2/3/1982 

Town of Clifton 3/28/1975 5/2/1977 

 

5/2/1977 

Loudoun County 4/25/1975 1/5/1978 7/5/2001 1/5/1978 

DFIRM 
Town of Leesburg 8/3/1974 9/30/1982 7/5/2001 9/30/1982 

Town of 

Purcellville 7/11/1975 11/15/1989 7/5/2001 11/15/1989 

Town of   7/5/2001 7/5/2001 7/31/2001 
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Table 5.6. Communities participating in the NFIP. 

Community Name 

Init 

FHBM  

Identified  

Init FIRM  

Identified  

Current 

Effective   

Map Date  

Reg-Emer  

Date  
DFIRM/Q3 

Middleburg 

Town of Round 

Hill  5/13/1977 7/5/2001 7/5/2001 1/10/2006 

Prince William 

County 1/10/1976 12/1/1981 1/5/1995 12/1/1981 

DFIRM 

Town of Dumfries 6/18/1976 5/15/1980 1/5/1995 5/15/1980 

Town of 

Haymarket 8/9/1974 1/17/1990 1/5/1995 1/31/1990 

Town of Occoquan 7/19/1974 9/1/1978 1/5/1995 9/1/1978 

Town of Quantico 11/1/1974 8/15/1978 1/5/1995 8/15/1978 

City of Alexandria 8/22/1969 8/22/1969 5/15/1991 5/8/1970  Q3  

City of Fairfax 5/5/1970 12/23/1971 6/2/2006 12/17/1971 DFIRM 

City of Falls 

Church 9/6/1974 2/3/1982 7/16/2004 2/3/1982 
DFIRM 

City of Manassas 5/31/1974 1/3/1979 1/5/1995 1/3/1979 DFIRM  

City of Manassas 

Park 3/11/1977 9/29/1978 1/5/1995 9/29/1978 
DFIRM  

as of 7/6/2010 http://www.fema.gov/cis/VA.html 

 

 

C. Fiscal Capability 
For Fiscal Year 2010, the budgets of the participating jurisdictions range from $1.3 Million 

(Town of Middleburg) to $1.2 Billion (Fairfax County).  The table below shows the total budget 

amounts for each jurisdiction in addition to the amount budgeted for public safety, public works 

and their respective planning and zoning departments.  The Towns of Clifton, Quantico, and 

Occoquan and the City of Manassas Park did not have fiscal year 2010 budgetary information 

available for review.  

 

Table 5.7. 2010 budgets by jurisdiction 

Jurisdiction 

FY 2010 

Budget ($) 

Public Works 

Budget ($) 

Public 

Safety  

Budget ($) 

Planning Budget 

($) 

Alexandria, City of 530M 27.2M 33M 5.3M 

Arlington County 946.8M 70.2M 104M 9.2M 

Clifton, Town of 

Not Available 

for Review 

Not Available 

for Review 

Not Available  

for Review 

Not Available for 

Review 

Dumfries, Town of 4M 0.25M 1.3M 0.215M 

Fairfax County 1.21B 421M 62.8M 10.6M 

http://www.fema.gov/cis/VA.html
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Table 5.7. 2010 budgets by jurisdiction 

Jurisdiction 

FY 2010 

Budget ($) 

Public Works 

Budget ($) 

Public 

Safety  

Budget ($) 

Planning Budget 

($) 

Fairfax, City of 126M 10.9M 19.1M 2M 

Falls Church, City of 66.9M 0.671M 9.4M 0.746M 

Haymarket, Town of 1.2M 0.116M 0.352M .0038M 

Herndon, Town of 41.1M 8.8M 8.5M 1.3M 

Leesburg, Town of 45.1M 10.9M 10.9M 1.58M 

Loudoun County 1.1B 

Not Available 

for Review 131M 0.607M 

Manassas Park, City of 

Not Available 

for Review 

Not Available 

for Review 

Not Available  

for Review 

Not Available for 

Review 

Manassas, City of 100M 7.5M 19M .462M 

Middleburg, Town of 1.3M 

Not Available 

for Review 0.48M 0.142M 

Occoquan, Town of 

Not Available 

for Review 

Not Available 

for Review 

Not Available  

for Review 

Not Available for 

Review 

Prince William County 845M 1.9M 13M 0.93M 

Purcellville, Town of 13.5M 2.8M 1.5M 0.564M 

Quantico, Town of 

Not Available 

for Review 

Not Available 

for Review 

Not Available  

for Review 

Not Available for 

Review 

Round Hill, Town of 2.7 M 1.4 M 

Not Available  

for Review 

Not Available  

for Review 

Vienna, Town of 20.8M 6.7M 5.6M .746M 

 

The counties, cities, and towns receive most of their revenue through State and local sales tax, 

local services, and through restricted intergovernmental contributions (Federal and State pass 

through dollars). It is unlikely that any of the counties, cities, or towns could easily afford to 

provide the local match for the existing hazard mitigation grant programs. Considering the 

current budget deficits at both the State and local government level in Virginia, combined with 

the apparent increased reliance on local accountability by the Federal government, this is a 

significant and growing concern. 

 

The following table is an update to the 2006 Northern Virginia Hazard Mitigation Plan. The table 

highlights each jurisdiction‘s fiscal capability through the identification of locally available 

financial resources.  A (Y) indicates that the given fiscal resource is locally available for hazard 

mitigation purposes (including match funds for State and Federal mitigation grant funds).  A 

(Y*) indicates that capability is new as of the 2010 update.  
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5.8. Fiscal capabilities by jurisdiction 

Jurisdiction 

Capital 

Improvement 

Programming 

Community 

Development 

Block 

Grants 

Special 

Purpose 

Taxes 

Gas / 

Electric 

Utility 

Fees 

Water 

/ 

Sewer 

Fees 

Stormwater 

Utility Fees 

Development 

Impact Fees 

General 

Obligation 

Bonds / 

Revenue 

Bonds /  

Special 

Tax 

Bonds 

Partnering 

Arrangements or 

Intergovernmental 

Agreements 

Alexandria, City of Y Y Y   Y   Y Y Y 

Arlington County Y Y Y* Y* Y* Y*   Y Y 

Clifton, Town of Y* Y* Y* Y* Y* Y* Y* Y* Y* 

Dumfries, Town of Y Y Y Y Y Y Y Y Y 

Fairfax County Y Y Y Y Y Y* Y* Y Y 

Fairfax, City of    Y   Y   Y         

Falls Church, City of Y Y     Y Y Y Y Y 

Haymarket, Town of Y*             Y*   

Herndon, Town of Y Y Y Y* Y Y* Y* Y Y 

Leesburg, Town of Y   Y* Y Y     Y Y 

Loudoun County Y Y Y         Y Y* 

Manassas Park, City of Y Y     Y Y   Y Y 

Manassas, City of  Y Y Y Y Y Y   Y Y 

Middleburg, Town of Y* Y* 

  
Y* 

  
Y* Y* 

Occoquan, Town of                   

Prince William County Y Y Y   Y Y Y Y Y 

Purcellville, Town of Y Y     Y     Y Y 

Quantico, Town of                   

Round Hill, Town of Y* 

  

Y* Y* 

  

Y* Y* 

Vienna, Town of Y Y* Y* Y* Y* Y* Y* Y* Y* 
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Chapter 6: Mitigation Strategies 
 
This section of the Plan describes the most challenging part of any such planning effort – the 

development of a Mitigation Strategy. It is a process of: 

1. Setting mitigation goals; 

2. Considering mitigation alternatives; 

3. Identifying objectives and strategies; and 

4. Developing a mitigation action plan. 

 
In being comprehensive, the development of the strategy included a thorough review of all 

natural hazards and identified far-reaching policies and projects intended to not only reduce the 

future impacts of hazards, but also to assist counties and municipalities to achieve compatible 

economic, environmental, and social goals.  In being strategic, the development of the strategy 

ensures that all policies and projects are linked to established priorities and assigned to specific 

departments or individuals responsible for their implementation with target completion 

deadlines.  When necessary, funding sources are identified that can be used to assist in project 

implementation.   

 

For the 2010 update, the regional goals, objectives, and strategies were re-examined by the 

committee and jurisdictions and new goals and strategies were included in this section of the 

plan update.  Local jurisdiction strategies are included in Chapter 7.  

 
I. Planning Process for Setting Mitigation Goals 

 
The hazard mitigation planning process conducted by the MAC is a typical problem-solving 

methodology: 

 Describe the problem (Hazard Identification); 

 Estimate the impacts the problem could cause (Vulnerability Assessment); 

 Assess what safeguards exist that might already or could potentially lessen those impacts 

(Capability Assessment); and 

 Using this information, determine what, if anything, can be done, and select those actions 

that are appropriate for the community in question (Develop an Action Plan). 
 

When a community decides that certain risks are unacceptable and that certain mitigation actions 

may be achievable, the development of goals and objectives takes place. Goals and objectives 

help to describe what actions should occur, using increasingly narrow descriptors. Initially, long-

term and general statements known as broad-based goals are developed. Goals then are 

accomplished by meeting objectives, which are specific and achievable in a finite time period. In 

most cases there is a third level, called strategies, which are detailed and specific methods to 

meet the objectives.  

 

The MAC discussed regional goals and objectives for this plan at two points in the planning 

process. First, they attended a workshop on July 12, 2010, to discuss the results of the HIRAs 

and to begin developing the mitigation strategy by discussing the 2006 mitigation goals. These 

original goals were broad and applicable to the region and the committee felt that in general, they 



 Northern Virginia Hazard Mitigation Plan Update  

 

 

294 

 

still were applicable to the 2010 plan update.  Then, during the final hazard identification and 

risk assessment presentation on October 18, 2010, the committee finalized the regional goals and 

developed one regional strategy per goal. This process was completed by looking at the 

jurisdiction-specific actions and the regional goals, and determining from there the type of 

objectives that would be the most logical extension. 

 

Following the development of the regional goals, jurisdictional meetings were conducted during 

the months of September and early October 2010.  During these separate jurisdictional meetings, 

the HIRA was presented to the attendees, and then strategies, or actions, were developed specific 

to each jurisdiction. Most of these actions are dynamic and can change and have been organized 

into a Mitigation Action Plan for the Region and its member jurisdictions. 

 

Data collection supports the goals and recommended actions in two ways. First, the HIRA data 

identifies areas exposed to hazards, at-risk critical facilities, and future development at risk.  

Second, the Capability Assessment data identifies areas for integration of hazard mitigation into 

existing polices and plans. 

 

The MAC members used the results of the data collection efforts to develop goals and prioritize 

actions for the region and their jurisdiction. The priorities differ somewhat from jurisdiction to 

jurisdiction. Each jurisdiction‘s priorities were developed based on past damages, existing 

exposure to risk, other community goals, and weaknesses identified by the local government 

capability assessments. 

 
II. Considering Mitigation Alternatives 
 
During the separate jurisdictional meetings that occurred between September and early October 

2010, members of each jurisdiction were presented with the HIRA findings. Discussions held 

during the meeting resulted in the generation of a range of potential mitigation goals and actions 

to address the hazards. A range of alternatives were then identified and prioritized by each 

jurisdiction. These alternatives are presented in Chapter 7.  

 

A. Identification and Analysis of Mitigation Techniques 
In formulating Northern Virginia‘s mitigation strategy, a wide range of activities were 

considered in order to help achieve the general regional goals in addition to the specific hazard 

concerns of each participating jurisdiction.  This includes the following activities as 

recommended by the Emergency Management Accreditation Program
37

 (EMAP): 

1) The use of applicable building construction standards; 

2) Hazard avoidance through appropriate land-use practices; 

3) Relocation, retrofitting, or removal of structures at risk; 

4) Removal or elimination of the hazard; 

5) Reduction or limitation of the amount or size of the hazard; 

6) Segregation of the hazard from that which is to be protected; 

7) Modification of the basic characteristics of the hazard; 

8) Control of the rate of release of the hazard; 

9) Provision of protective systems or equipment for both cyber or physical risks; 

10) Establishment of hazard warning and communication procedures; and 
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11) Redundancy or duplication of essential personnel, critical systems, equipment, and 

information materials. 

 

All activities considered by the MAC can be classified under one of the following six (6) broad 

categories of mitigation techniques: 

 

Prevention 

Preventative activities are intended to keep hazard problems from getting worse, and are 

typically administered through government programs or regulatory actions that influence the way 

land is developed and buildings are built.  They are particularly effective in reducing a 

community‘s future vulnerability, especially in areas where development has not occurred or 

capital improvements have not been substantial.  Examples of preventative activities include: 

 Planning and zoning; 

 Building codes;   

 Open space preservation; 

 Floodplain regulations; 

 Stormwater management regulations; 

 Drainage system maintenance; 

 Capital improvements programming; and 

 Shoreline / riverine / fault zone setbacks. 

 

Property Protection 

Property protection measures involve the modification of existing buildings and structures to 

help them better withstand the forces of a hazard, or removal of the structures from hazardous 

locations.  Examples include: 

 Acquisition;  

 Relocation; 

 Building elevation; 

 Critical facilities protection; 

 Retrofitting (e.g., windproofing, floodproofing, seismic design techniques, etc.); 

 Safe rooms, shutters, shatter-resistant glass; and 

 Insurance. 

 

Natural Resource Protection 

Natural resource protection activities reduce the impact of natural hazards by preserving or 

restoring natural areas and their protective functions.  Such areas include floodplains, wetlands, 

steep slopes, and sand dunes.  Parks, recreation, or conservation agencies and organizations often 

implement these protective measures.  Examples include: 

 Floodplain protection; 

 Watershed management; 

 Beach and dune preservation; 

 Riparian buffers; 

 Forest/vegetation management (e.g., fire resistant landscaping, fuel breaks, etc.); 

 Erosion and sediment control; 

 Wetland preservation and restoration; 

 Habitat preservation; and 
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 Slope stabilization, 

 

Structural Projects 

Structural mitigation projects are intended to lessen the impact of a hazard by modifying the 

environmental natural progression of the hazard event through construction.  They are usually 

designed by engineers and managed or maintained by public works staff.  Examples include: 

 Reservoirs; 

 Dams / levees / dikes / floodwalls / seawalls; 

 Diversions / detention / retention; 

 Channel modification; 

 Beach nourishment; and 

 Storm sewers. 

  

Emergency Services 

Although not typically considered a ―mitigation‖ technique, emergency service measures do 

minimize the impact of a hazard event on people and property.  These commonly are actions 

taken immediately prior to, during, or in response to a hazard event.  Examples include: 

 Warning systems;  

 Evacuation planning and management; 

 Emergency response training and exercises; 

 Sandbagging for flood protection; and 

 Installing temporary shutters for wind protection.  

 

Public Education and Awareness 

Public education and awareness activities are used to advise residents, elected officials, business 

owners, potential property buyers, and visitors about hazards, hazardous areas, and mitigation 

techniques they can use to protect themselves and their property.  Examples of measures to 

educate and inform the public include: 

 Outreach projects; 

 Speaker series / demonstration events; 

 Hazard map information; 

 Real estate disclosure; 

 Library materials; 

 School children educational programs; and 

 Hazard expositions. 

 
B. Prioritizing Alternatives 

Through discussion and self analysis, each jurisdiction used the STAPLE/E (Social, Technical, 

Administrative, Political, Legal, Economic, and Environmental) Criteria when considering and 

prioritizing the most appropriate mitigation alternatives for the Region‘s communities. This 

methodology requires that social, technical, administrative, political, legal, economic, and 

environmental considerations be taken into account when reviewing potential actions for the 

area‘s jurisdictions to undertake. This process was used to help ensure that the most equitable 

and feasible actions would be undertaken based on a jurisdiction‘s capabilities. 
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Table 6.1, below, provides information regarding the review and selection criteria for 

alternatives. 

 
Table 6.1. STAPLE/E Review and Selection Criteria for Alternatives 

Social 

 Is the proposed action socially acceptable to the community(s)? 

 Are there equity issues involved that would mean that one segment of a community 

is treated unfairly? 

 Will the action cause social disruption? 

Technical  

 Will the proposed action work? 

 Will it create more problems than it solves? 

 Does it solve a problem or only a symptom? 

 Is it the most useful action in light of other community(s) goals? 

Administrative  

 Can the community(s) implement the action? 

 Is there someone to coordinate and lead the effort? 

 Is there sufficient funding, staff, and technical support available? 

 Are there ongoing administrative requirements that need to be met? 

Political  

 Is the action politically acceptable? 

 Is there public support both to implement and to maintain the project? 

Legal  

 Is the community(s) authorized to implement the proposed action?  Is there a clear 

legal basis or precedent for this activity? 

 Are there legal side effects?  Could the activity be construed as a taking? 

 Is the proposed action allowed by a comprehensive plan, or must a comprehensive 

plan be amended to allow the proposed action? 

 Will the community(s) be liable for action or lack of action? 

 Will the activity be challenged? 

Economic  

 What are the costs and benefits of this action? 

 Do the benefits exceed the costs? 

 Are initial, maintenance, and administrative costs taken into account? 

 Has funding been secured for the proposed action?  If not, what are the potential 

funding sources (public, non-profit, and private)? 

 How will this action affect the fiscal capability of the community(s)? 

 What burden will this action place on the tax base or local economy? 

 What are the budget and revenue effects of this activity? 

 Does the action contribute to other community goals, such as capital improvements 

or economic development? 

 What benefits will the action provide?   

Environmental 

 How will the action affect the environment? 

 Will the action need environmental regulatory approvals? 

 Will it meet local and state regulatory requirements? 
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Table 6.1. STAPLE/E Review and Selection Criteria for Alternatives 

 Are endangered or threatened species likely to be affected? 
 

Ranking was completed in order of relative priority based on the STAPLE/E criteria, as well as 

the strategy‘s potential to reduce vulnerability to natural hazards. 

 

III. Identifying Objectives and Strategies 
 

A. Goals and Strategies  
Through a series of jurisdictional meetings, the following goals and strategies for the region were 

accepted by the MAC. The goals and strategies form the basis for the development of a 

Mitigation Action Plan and specific mitigation projects to be considered for the Region. The 

process consisted of 1) setting goals, 2) considering mitigation alternatives, 3) identifying 

strategies, and 4) developing an action plan resulting in a mitigation strategy.  

 

Community officials should consider the goals that follow before making community policies, 

public investment programs, economic development programs, or community development 

decisions for their communities. In addition, Regional strategies have been developed for each 

goal. These strategies state a more specific outcome that the jurisdictions of the Northern 

Virginia region expect to accomplish over the next five years. The strategies will outline the 

specific steps necessary to achieve that end.  

 

Regional Goals and Strategies 

 Goal 1: Improve the quality and utilization of best available data for conducting detailed 

hazard risk assessments and preparing meaningful mitigation action plans.  

 Goal 2: Increase the capability of the Northern Virginia jurisdictions to successfully 

mitigate hazards to include participation in grant programs, revision of codes, expansion 

of programs such as the Community Rating System, and continuation or expansion of 

outreach programs. 

 Goal 3: Develop and maintain specific plans to minimize the effects of known hazards in 

the region.  

 Goal 4: Improve existing local policies, codes, and regulations to reduce or eliminate the 

impacts of known hazards.  This includes maintaining continued compliance with the 

NFIP for all participating jurisdictions. 

 Goal 5: Investigate and implement a range of structural projects that will reduce the 

effects of natural and human-caused hazards on public and private property throughout 

the region.  

 Goal 6: Increase the public‘s awareness of natural and human-caused hazard risks in the 

Northern Virginia region, while also educating residents and businesses on the mitigation 

measures available to minimize those risks.  

 

The previous regional strategy from the 2006 plan stated: Coordinate with participating local 

jurisdictions on the acquisition and/or development of improved GIS data layers for use in 

conducting enhanced risk assessment studies for future updates to the Northern Virginia 

Regional Hazard Mitigation Plan, in a continuing effort within the region.  The region has 
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successfully increased is GIS capacity over the last five years and each community has 

coordinated with each other to ensure dataset synergies where appropriate.  
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Funding 

Source 

Target 

Completion 

Date 

Interim Measure of 

Success 
Priority 

Develop an improved critical 

facility dataset to use in 

emergency planning efforts and 

the 2016 mitigation plan 

update. 

Northern Virginia Emergency 

Managers Committee 

X X X X X X X X X X X X X X EMPG Funds 

HMGP 7% 

PDM Planning 

Other DHS funds. 

June 2016 Define critical facility 

and identify which DHS 

category will be included 

in dataset by June 2012 

Critical 

Coordinate with VDEM on 

obtaining funding 

opportunities to implement 

jurisdiction strategies. 

Northern Virginia Emergency 

Managers Committee 

X X X X X X X X X X X X X X N/A June 2016 Identify at least two 

funding sources by June 

2011 

High 

Conduct a regional commodity 

flow study and develop 

recommendations from these 

studies to implement effective 

mitigation actions. 

Fairfax County Office of 

Emergency Management 

             X EMPG 

DHS 

SARA Title II (EPA) 

January 2014 Secure funding by June 

2011 

High 

Educate elected officials and 

residents on the importance of 

the NFIP.  

Jurisdictional Offices of 

Emergency Management 

X  X  X          HMGP 5% Initiative 

Projects 

June 2016 Develop informational 

memorandums to 

disseminate by June 2012 

High 

Acquire, elevate, retrofit 

properties located in the 

floodplain per local jurisdiction 

plans.  

Jurisdictional Offices of 

Emergency Management 

X  X  X          FEMA HMA 

Programs 

June 2016 Acquire, elevate, and/or 

retrofit at least 3 

properties per year in the 

region. 

High 

Update, print and distribute 

―NOVA EM Prep Guide‖ and 

include mitigation. 

Loudoun County Office of 

Emergency Management 

X X X X X X X X X X X X X X EMPG 

HMGP 5% Initiative 

Projects 

January 2012 Update the guide by June 

2011 

High 
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Local Mitigation Strategies 

In formulating a mitigation strategy, a wide range of activities was considered in order to help 

achieve the goals and to lessen the vulnerability of the Northern Virginia area to the effects of 

natural hazards.  Through a series of jurisdictional meetings, conference calls, and e-mail 

exchanges from August through December 2010, all of the jurisdictions (county, cities, and 

towns) participated in the development and review of the local mitigation strategy.   

 

Strategies were ranked by each community.  Ranking was completed in order of relative priority 

based on the STAPLE/E criteria, as well as the strategy‘s potential to reduce vulnerability to 

natural hazards.  Actions were given a ranking of high, medium, or low, with the following 

meanings:   

 High (H) – actions should be implemented in the short-term  

 Medium (M) – actions should be implemented in the long-term 

 Low (L) – actions should be implemented only as funding becomes available 

 

When deciding on which strategies should receive priority in implementation, the communities 

considered: 

 Time – Can the strategy be implemented quickly? 

 Ease to implement – How easy is the strategy to implement?  Will it require many 

financial or staff resources? 

 Effectiveness – Will the strategy be highly effective in reducing risk? 

 Lifespan – How long will the effects of the strategy be in place?   

 Hazards – Does the strategy address a high priority hazard or does it address multiple 

hazards? 

 Post-disaster implementation – Is this strategy easier to implement in a post-disaster 

environment? 

 

In addition, the anticipated level of cost effectiveness of each measure was a primary 

consideration when developing mitigation actions.  Because mitigation is an investment to 

reduce future damages, it is important to select measures for which the reduced damages over the 

life of the measure are likely to be greater than the project cost.  For structural measures, the 

level of cost effectiveness is primarily based on the likelihood of damages occurring in the 

future, the severity of the damages when they occur, and the level of effectiveness of the selected 

measure. Although detailed analysis was not conducted during the mitigation action development 

process, these factors were of primary concern when selecting measures. For those measures that 

do not result in a quantifiable reduction of damages, such as public education and outreach, the 

relationship of the probable future benefits and the cost of each measure was considered when 

developing the mitigation actions. Each jurisdiction‘s mitigation strategy can be found in 

Chapter 7 and the status of the 2006 mitigation strategies can be found in Appendix E. Where a 

strategy‘s status is blank, updates were unable to be retrieved from the jurisdiction‘s 

representative. 

 

Each of the strategies are numbered in the action plans below and listed in order of their 

prioritization (High, Medium, or Low).  The strategies that were brought forward from the 2006 

plan are listed first in the table under their original strategy number, which is a simple numeric 

value. The new strategies for this new planning cycle start at 1 again. The second column 
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denotes which year the strategy was developed in. Where there are no 2006 strategies listed, 

either this was the first time that jurisdiction participated in a mitigation plan, or none of the 

strategies from the previous plan were brought forward.   
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Chapter 7: Jurisdiction Executive Summaries  
 
Chapter 7 is a new chapter for the 2010 plan update. It was reviewed and approved by the 

Northern Virginia MAC. 

 

I. Alexandria 
 
What is now the City of Alexandria was first settled as part of 

the British Colony of Virginia in the late 1690s.  In 1791, 

George Washington included portions of the City of Alexandria 

in what was to become the District of Columbia.  That portion 

was given back to Virginia in 1846 and the City of Alexandria 

was re-chartered in 1852.  In 1870, the City of Alexandria 

became independent of Alexandria County, with the remainder 

of the county changing its name to Arlington County in 1920. 

The population of the city was 128,283 as of the 2000 Census 

and was estimated to be 141,738 in 2009. 

 

Alexandria has a moderate climate.  The average annual 

temperature is approximately 58 degrees.  Temperatures 

generally range from January lows in the mid-20s to July highs in the upper-80s and lower-90s.  

Annual precipitation averages above 40 inches and approximately 14 - 16 inches of snow falls in 

any given year.  Recent history proves that weather events well outside of these averages can and 

do occur.  Climate change is expected to continue the trend of the past 40 to 50 years of an 

increased frequency of extreme weather events.  

Alexandria‘s high population density and its location along the banks of the Potomac River 

increase the city‘s vulnerability to a variety of hazards, most notably flooding.  In addition to 

snow melt and rain-related river flooding episodes, Alexandria is also subjected to tidal and 

storm surge flooding.  As sea levels rise, permanent inundation of low lying areas along and near 

the river shoreline is also a concern.  Winter weather and high wind events also pose a significant 

threat to the city as the 2009 – 2010 winter and summer seasons have proven. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Alexandria, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
38

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 
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The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 

Landslide hazards were ranked as ‗High‘ for Alexandria.  See Table 7.1 for a summary of hazard 

rankings. 

Table 7.1: Hazard Ranking for Alexandria 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire  Karst 

Ranking High High High High 
Med-

High 
Med Low 

Med-

Low 

Med-

Low 

 

Annualized loss statistics for Alexandria based on NCDC historical data as the result of Flood, 

High Wind, Tornado and Winter Storm are summarized in Table 7.2.  It should be noted that 

while the NCDC storm events data is the most comprehensive database available for which to 

compare most natural hazards, its considerable limitations include spotty property and crop 

damage data that are considered to significantly under-estimate actual losses.  

Table 7.2: NCDC Annualized Loss by Hazard for Alexandria 

Annualized Loss as determine through NCDC data (based on property and crop damages and number of 

years of record)  

County Flood High Wind Tornado Winter Storm Total Annualized Loss 

(for all hazards) Years of Record 17 21 59 17 

City of 

Alexandria 
$57,033 $193,936 $149 $60,484 $311,602 

 

HAZUS
MH

 provides another method for estimating annualized loss that uses science and 

engineering principals in addition to historical data to analyze potential damage and economic 

loss.  Annualized loss statistic for Alexandria based on HAZUS
MH

 runs for flood, hurricane and 

earthquake are found in Tables 7.3, 7.4 and 7.5 below. 

Table 7.3: HAZUS
MH

 - Annualized Loss Due to Flood for Alexandria 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

City of 

Alexandria $6,460,000 $5,306,000 $54,000 $10,000 $1,000 $12,000 $7,000 $11,850,000 
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Table 7.4: HAZUS
MH

 - Annualized Loss Due to Hurricane for Alexandria 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

City of 

Alexandria 
$387,234 $57,628 $427 $30,477 $4,701 $17,598 $6,277 $504,342 

 

Table 7.5: HAZUS
MH

 - Annualized Loss Due to Earthquake for Alexandria 

Jurisdiction Annualized Loss 

City of Alexandria $198,495 

 

As seen in the HAZUS
MH analysis, the potential annual loss to property, contents, inventory, and 

related effects is extremely high at more than $11.8 million for flooding and $504,342 for 

hurricane. The earthquake annualized loss estimate is relatively low, but earthquakes occur only 

occasionally in the region.  That was the case July 16, 2010, when a 3.6 magnitude quake 

centered near Gaithersburg, Maryland, shook the area.  

 
A. Alexandria Mitigation Actions and Action Plan 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priorit

y 

Keep 

Action 

Redacte

d 

(Yes/No) 

1 

 

2006 Adopt revised FIRM. Transportation 

and 

Environmental 

Services 

X  X  X          Internal 

funding 

May 

2011 

Complete 

final 

adoption 

public 

review as 

prescribed 

by NFIP. 

Critical No 

1 

 

2010 Excavate sediment from channel bed of Cameron 

Run-Hunting Creek to Potomac River. 

Regional project 

with Fairfax 

County and 

VDOT and 

Transportation 

and 

Environmental 

Services 

X          X    FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

United States 

Army Corp of 

Engineers, 

Virginia 

Department of 

Transportation

, 

Fairfax 

County, City 

of Alexandria 

Ongoi

ng  

Secure 

funding for 

project by 

March 2011 

High No 

2 

 

2010 Identify and exploit the most effective tools for 

communications with the public during 

emergencies, including leveraging emerging 

technologies. 

Emergency 

Management 

X X X X X X X X X X X X X X Internal 

funding 

Ongoi

ng 

3,000 new 

subscribers 

to e-News 

for receipt 

of 

emergency 

alerts by 

end of 

2012. 

High  No 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priorit

y 

Keep 

Action 

Redacte

d 

(Yes/No) 

3 

 

2010 Conduct annual outreach to each FEMA-listed 

repetitive loss and severe repetitive loss property 

owner, providing information on mitigation 

programs (grant assistance, mitigation measures, 

flood insurance information) that can assist them 

in reducing their flood risk. 

Transportation 

and 

Environmental 

Services 

X  X  X          Internal 

funding 

 

Ongoi

ng 

Develop 

outreach 

materials, 

or identify 

appropriate 

outreach 

materials 

for 

disseminati

on by June 

2011. 

Mediu

m 

No 

6 

 

2006 Support mitigation of priority flood-prone 

structures through promotion of acquisition/ 

demolition, elevation, flood proofing, minor 

localized flood control projects, mitigation 

reconstruction and where feasible using FEMA 

HMA programs where appropriate. 

Transportation 

and 

Environmental 

Services 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoi

ng 

Identify all 

priority 

flood-prone 

structures 

by 

December 

2011. 

Mediu

m 

No 

4 

 

2010 Promote structural mitigation to assure 

redundancy of critical facilities, to include but 

not limited to roof structure improvement, to 

meet or exceed building code standards, upgrade 

of electrical panels to accept generators, etc. 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoi

ng 

Query local 

government 

building 

services 

staffs as to 

effectivenes

s of 

provided 

information 

regarding 

the 

structural 

review.  

Mediu

m 

No 

5 

 

2010 Review locality‘s compliance with the National 

Flood Insurance Program with an annual review 

of the Floodplain Ordinances and any newly 

permitted activities in the 100-year floodplain. 

Additionally, Conduct annual review of repetitive 

loss and severe repetitive loss property list 

Transportation 

and 

Environmental 

Services 

X  X  X          Local 

program 

 

Ongoi

ng 

Establish a 

schedule of 

review and 

review 

committee 

(if 

Mediu

m 

No 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priorit

y 

Keep 

Action 

Redacte

d 

(Yes/No) 

requested of VDEM to ensure accuracy. Review 

will include verification of the geographic 

location of each repetitive loss property and 

determination if that property has been mitigated 

and by what means. Provide corrections if needed 

by filing form FEMA AW-501. 

necessary) 

by June 

2011. 

6 

 

2010 Install warning signs in park areas subject to 

flooding. 

Recreation, Parks 

& Cultural 

Activities 

X  X  X          Internal 

funding 

2011 Develop 

prioritized 

list of sites 

requiring 

signage. 

Mediu

m 

No 

7 

 

2010 Re-grade section of lower King Street, Union 

Street and The Strand to improve drainage and 

minimize flooding. 

Transportation 

and 

Environmental 

Services 

X  X  X          Alexandria 

Capital 

Improvement 

Project 

funding 

2015 Integrate 

into capital 

improveme

nt budgets; 

complete 

design and 

permitting. 

Low No 

8 

 

2010 Construct an elevated walkway along Potomac 

riverfront to elevation 6.0 feet (NAVD88) to 

mitigate flooding. 

Transportation 

and 

Environmental 

Services 

X  X  X          Alexandria 

Capital 

Improvement 

Project 

funding and 

developer 

contributions 

2020 Integrate 

into capital 

improveme

nt budgets; 

complete 

design and 

permitting. 

Low No 
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II. Arlington County 
 
The area that today encompasses Arlington County was first settled 

as part of the British Colony of Virginia in the late 1690s.  In 1791, 

George Washington surveyed the area in what was to become the 

District of Columbia.  Congress returned the area to the 

Commonwealth of Virginia in 1842 as the County of Alexandria.  

In 1870, the City of Alexandria became independent of Alexandria 

County. The county portion was officially renamed Arlington County in 1920. The 2009 census 

estimate for the county is 212,038, an approximately 12% increase during the past decade.  

Based on the 2005-2009 American Community Survey, the county population was comprised of 

71.3% white, 8.1% black or African American, 0.3% Native American, 0.1% Pacific Islander, 

8.4% Asian, 8.5% from other races, and 3.3% bi-racial. Hispanic or Latino of any race were 

16.7% of the total population. Arlington‘s schools are incredibly diverse with students from 124 

nations fluent in 93 languages. 

 

Arlington has a moderate climate.  The average annual temperature is approximately 58 degrees.  

Temperatures generally range from lows in the mid-20s in January to highs in the upper-80s and 

lower-90s during the month of July.  Annual precipitation averages are approximately 40 inches 

of rain and 15 inches of snowfall in any given year.  Recent history proves that weather events 

well outside of these averages can and do occur.  Climate change is expected to continue the 

trend of the past 40 to 50 years of an increased frequency of extreme weather events. 

Arlington is an urban county of about 26 square miles located directly across the Potomac River 

from Washington DC.  Arlington‘s central location in the Washington DC metropolitan area, its 

ease of access by car and public transportation, and its highly skilled labor force have attracted 

an increasingly varied residential and commercial mix. Arlington is one of the most densely 

populated communities in the nation with more than 7,315 persons per square mile.  

Arlington‘s high population density and its location along the banks of the Potomac River, 

increase the county‘s vulnerability to a variety of hazards, most notably flooding.  In addition to 

snow melt and rain-related river flooding episodes, Arlington is also subjected to tidal and storm 

surge flooding.  As sea levels rise, permanent inundation of low lying areas along and near the 

river shoreline is also a threat. Additionally, winter storms pose significant threats, as evidenced 

during the 2009 – 2010 winter season. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Arlington, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
39

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence 

 Vulnerability of population in the hazard area 

 Historical impact, in terms of human lives and property and crop damage 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for Arlington.  See Table 7.6 for a summary of hazard rankings. 

 

Table 7.6: Hazard Ranking for Arlington 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire  Karst 

Ranking High High High High 
Med-

High 
Med Med 

Med-

Low 

Med-

Low 

Annualized loss statistics for Arlington based on NCDC historical data as the result of Flood, 

High Wind, Tornado and Winter Storm are summarized in Table 7.7.    

Table 7.7: NCDC Annualized Loss by Hazard for Arlington 

Annualized Loss as determined through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss  

(for all hazards) 
Years of Record 17 21 59 17 

Arlington $279,199 $230,954 $22,033 $60,484 $678,428 
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records. One reason 

Arlington‘s annualized estimates using the NCDC data base are so low is the likely under-

reporting by Arlington‘s diverse citizenry. Many do not report damage to insurers, and many 

properties are not insured. Finally, Arlington has significant Federal property – damages to 

Federal installations such as the Pentagon or Reagan National Airport would not show in the 

NCDC data sets.  

FEMA‘s HAZUS
MH model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Arlington based on HAZUS
MH runs for flood, hurricane and earthquake are found in Tables 7.8, 

7.9 and 7.10 below. 

Table 7.8: HAZUS
MH

 - Annualized Loss Due to Flood for Arlington 

Jurisdiction Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Arlington $1,935,000 $1,620,000 $20,000 $3,000 $0 $0 $15,000 $3,593,000 
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Table 7.9: HAZUS
MH

 - Annualized Loss Due to Hurricane for Arlington 

Jurisdiction Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Arlington $543,847 $77,574 $573 $40,176 $5,554 $24,946 $7,342 $700,012 
 

Table 7.10: HAZUS
MH

 - Annualized Loss Due to Earthquake for Arlington 

 
Jurisdiction Annualized Loss 

Arlington $256,214 

 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is extremely high at more than $3.5 million for flooding and more than $700,000 

for hurricane. The earthquake annualized loss estimate is relatively low, but earthquakes 

occasionally occur in the region.  That was the case July 16, 2010 when a 3.6 magnitude quake 

centered near Gaithersburg, Maryland shook the area.  

 
A. Arlington Mitigation Actions and Action Plan 
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Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

1 

 

2006 Upgrade county EOC to modern standards. Office of 

Emergency 

Management 

X X X X X X X X X X X X X X Not 

Determ-

ined 

Dec. 

2015 

Funding 

sources 

identified/se

cured by 

December 

2012. 

 

EOC 

upgrade plan 

developed 

by 

December 

2011. 

High 

No 

2 

 

2006 Evaluate, update, exercise government Continuity of 

Operations (COOP) plans.  

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X DHS 

grants 

June 

2012 

Training and 

exercises 

designed by 

June 2011. 

 

Training and 

exercises 

implemented 

by May 

2012. 

 

After action 

report June 

2012. 

 

Update/Edit 

COOPs June 

2012. 

High 

No 

6 

 

2006 Certify additional shelter capacity. Office of 

Emergency 

Management 

Parks, 

Recreation, 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigatio

n 

Dec. 

2011 

Gap analysis 

of sheltering 

capacity/loca

tions within 

Arlington 

Medium 

No 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

and Cultural 

Resources 

Arlington 

Public Schools 

Other 

departments as 

identified 

Assistanc

e Grants 

County by 

June 2011. 

7 

 

2006 Continue training for employees and partners on the 

Incident Command System.   

Office of 

Public Safety 

X X X X X X X X X X X X X X DHS and 

Authority 

Contin

ual 

Continue 

periodic 

training and 

exercise 

activities 

internally 

and with 

Arlington 

County. 

Medium 

No 

8 

 

2006 Obtain a backup supply of generator fuel. Department of 

Environmental 

Services, ESF 

12- Energy 

X X X X X X X X X  X X  X County 

funding 

or 

possible 

OEM 

grant. 

August 

2011 

Secure 

funding May 

2011. 

Medium 

No 

8 

 

2006 Acquire 6 additional generators for signal backup. Department of 

Environmental 

Services, 

Department of 

Transportation 

X X X X X   X  X X  X X County 

Funding 

Dec. 

2011 

Secure 

funding by 

June 2011. 

Low 

No 

10 

 

2006 Enhance the security of the water infrastructure system 

within Arlington County. 

Arlington 

County Office 

of Emergency 

Management 

Department of 

Environmental 

Services 

X X X X X X X X X X X X X X Federal, 

state and 

local 

funding 

sources 

Decem

ber 

2015 

Conduct gap 

analysis of 

current water 

infrastructur

e security by 

January 

2012. 

High 

No 
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Agency/Department:  

Mitigation Action  
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

1  

 

2010 Enhance the ability of patrol officers, through increased 

training and additional equipment,  to respond to active 

shooter and/or terrorist attacks 

Police  

Department 

             X Bureau of 

Justice 

Administ

ration 

 

DHS 

funding 

Dec. 

2012 

Funding 

Secured 

 

Training in 

progress 

 

Equipment 

upgrades 

ongoing 

Critical 

No 

2  

 

2010 Improve the ability of the SWAT Team to operate in 

tactical and terrorism related incidents though the 

purchase of CBRN equipped armored vehicle.  

Police 

Department 

             X State of 

Virginia 

Homelan

d 

Security 

Funds 

July 

2011 

Funding 

Secured 

High 

No 

3  

 

2010 Complete a Commodity Flow Survey for the County 

and region. 

Office of 

Emergency 

Management  

X X X X     X     X UASI 

funding 

Januar

y 2012 

Secure 

funding and 

develop a 

planning/ove

rsight 

committee 

June 2011. 

High 

No 

4  

 

2010 Include pandemic as a hazard in the next 5-year 

mitigation planning cycle 

Office 

Emergency 

Management 

and Health 

Department 

             X FEMA 

Unified 

Hazard 

Mitigatio

n 

Assistanc

e Grants 

2016 Secure 

funding for 

next 5-year 

planning 

cycle by 

June 2014.  

High 

No 

5  

 

2010 Establish a partnership and committee between 

members of the County and utility companies (i.e. 

water, natural gas, propane, power). 

Office of 

Emergency 

Management, 

Office of 

Environmental 

Services, 

Department of 

X X X X X X X X X X X X X X County 

funding 

and 

UASI 

grants 

Januar

y 2012 

Identify 

organization

s that should 

be members 

of this 

committee 

by June 

High 

No 
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# Year 
Agency/Department:  

Mitigation Action  

Lead Agency 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

Transportation 2011. 

5 

 

2010 Seek funding and storage space for additional cots in 

the NRC.  

Arlington Red 

Cross 

X X X X X  X X X X X X X X UASI June 

2011 

Secure 

funding and 

storage and 

order 

supplies by 

January 

2011. 

High 

No 

6  

 

2010 Secure additional special needs supplies to support the 

special needs population. 

Arlington Red 

Cross 

X X X X X  X X X X X X X X UASI June 

2011 

Secure 

funding and 

storage and 

order 

supplies by 

January 

2011. 

High 

No 

7 

 

2010 Establish and execute protocols for real time reporting 

on snow clearing efforts.  

Department of 

Environmental 

Services, ESF 

3 – Public 

Works and 

Engineering 

 X             County 

funding 

June 

2011 

Develop 

protocols 

and test 

technology 

by January 

2011. 

High 

No 

8 

 

2010 Develop alternate site for the Public Safety 

Communications Center. 

Office of 

Public Safety 

X X X X X X X X X X X X X X DHS 

Grants 

In 

progre

ss 

Secure 

funding by 

April 2011. 

High 

No 

9 

 

2010 Complete battery backup of critical traffic signals. Department of 

Environmental 

Services, 

Department of 

Transportation 

X X X X X   X  X X  X X County 

Funding 

Dec. 

2020 

Identify 

funding 

source by 

December 

2012 

 

Complete 5 

per year with 

operational 

High 

No 
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# Year 
Agency/Department:  

Mitigation Action  

Lead Agency 

Department 

Organization 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

funds 

10 

 

2010 Coordinate regionally to integrate multiple evacuation 

plans.  

VDEM/Arlingt

on County 

Office of 

Emergency 

Management 

X X X X X  X X  X X X X X State and 

Federal 

funding 

sources 

Dec. 

2011 

Regional 

evacuation 

plan 

developed 

by August 

2011. 

High 

No 

11 

 

2010 Secure prisoner transportation resources in the event of 

a jail evacuation.  

Sheriff‘s 

Office 

X X X X X  X X  X X X X X County 

Funding 

Sept. 

2011 

Determine 

number and 

type of 

assets 

required by 

March 2011.  

High 

Yes 

12 

 

2010 Identify building(s) to house the Courts, if the 

Courthouse is compromised. How would wildfire 

impact the court building? Do you want to re-state this 

to ―locate an appropriate redundant location for the 

courts facility?‖ 

Sheriff‘s 

Office/ 

Department of 

Environmental 

Services 

   X X  X       X County 

Funding 

June 

2011 

Determine 

capacity and 

resource 

requirements 

to house the 

Courts by 

February 

2011.  

High 

No 

13 

 

2010 Upgrade the Courthouse security system. Department of 

Environmental 

Services 

             X County 

Funding 

Januar

y 2012 

Secure 

funding by 

April 2011.  

High 

No 

14 

 

2010 Secure resources and agreements for short-term 

housing (72 hours) for evacuated inmates.   

Sheriff‘s 

Office 

X X X X X  X X  X X X X X County 

Funding 

Sept. 

2011 

Determine 

number and 

type of 

assets 

required by 

March 2011. 

High 

Yes 

15 

 

2010 Conduct annual outreach to each FEMA-listed 

repetitive loss and severe repetitive loss property 

Office of 

Emergency 

X  X  X          FEMA 

Unified 

Ongoi

ng 

Develop 

outreach 

Medium 
No 
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# Year 
Agency/Department:  

Mitigation Action  

Lead Agency 

Department 

Organization 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

owner, providing information on mitigation programs 

(grant assistance, mitigation measures, (flood insurance 

information) that can assist them in reducing their flood 

risk. 

Management Hazard 

Mitigatio

n 

Assistanc

e 

funding, 

 

materials, or 

identify 

appropriate 

outreach 

materials for 

disseminatio

n by June 

2011. 

16 

 

2010 Support mitigation of priority flood-prone structures 

through promotion of acquisition/ demolition, 

elevation, flood proofing, minor localized flood control 

projects, mitigation reconstruction and where feasible 

using FEMA HMA programs where appropriate. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigatio

n 

Assistanc

e funding 

 

Ongoi

ng 

Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium 

No 

17 

 

2010 Promote structural mitigation to assure redundancy of 

critical facilities, to include but not limited to roof 

structure improvement, to meet or exceed building code 

standards, upgrade of electrical panels to accept 

generators, etc. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigatio

n 

Assistanc

e funding 

 

Ongoi

ng 

Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium 

No 

18  

 

2010 Review locality‘s compliance with the National Flood 

Insurance Program with an annual review of the 

Floodplain Ordinances and any newly permitted 

activities in the 100-year floodplain. Additionally, 

Conduct annual review of repetitive loss and severe 

repetitive loss property list requested of VDEM to 

ensure accuracy. Review will include verification of the 

geographic location of each repetitive loss property and 

determination if that property has been mitigated and 

Office of 

Emergency 

Management 

X  X  X          County 

funding. 

 

Ongoi

ng 

Establish a 

schedule of 

review and 

review 

committee 

(if 

necessary) 

by June 

2011. 

Medium 

No 
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# Year 
Agency/Department:  

Mitigation Action  
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Department 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

by what means. Provide corrections if needed by filing 

form FEMA AW-501. 

19 

 

2010 Develop a Communications Plan with the private 

industry within Arlington County for emergency 

management (preparedness and response) purposes.  

Office of 

Communicatio

ns 

X X X X X X X X X X X X X X County 

funding  

Januar

y 2013 

Create a 

partnering 

committee 

with at least 

5 members 

of the 

private 

industry to 

assist in 

developing 

the plan by 

January 

2012. 

Medium 

No 

20  

 

2010 Conduct a gap analysis of workforce safety within the 

County. 

Department of 

Human 

Resources 

X X X X X X X X X X X X X X County 

funding 

June 

2011 

Establish 

parameters 

of analysis 

(i.e. 

determine 

what areas 

need to be 

analyzed 

specifically) 

by April 

2011. 

Medium 

No 

21 

 

2010 Establish a partnership with members of the academic 

community.   Look at specific opportunities to partner 

with Virginia Tech. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X County 

funding 

March 

2011 

Schedule a 

meeting 

between 

County and 

academic 

partners to 

discuss 

opportunities 

by January 

2011. 

Medium 

No 
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# Year 
Agency/Department:  

Mitigation Action  
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

22 

 

2010 Conduct preparedness presentations in the community 

to ensure public awareness of steps the public can take 

to care for themselves during an emergency. 

Arlington Red 

Cross 

X X X X X X X X X X X X X X Arlington 

Red 

Cross 

June 

2011 

Schedule the 

first 

presentation 

by April 

2011. 

Medium  

No 

23 

 

2010 Acquire updated Mobile Command Vehicle. Office of 

Public Safety 

X X X X X X X X X X X X X X Authority 

funding 

2013 Acquire 

funding 

commitment 

by January 

2012. 

Medium 

No 

24  

 

2010 Develop Computer Aided-Design (CAD) to CAD 

interface between Authority and County 

Communication Centers.  

Office of 

Public Safety 

X X X X X X X X X X X X X X Federal 

funding 

2011 Connect the 

two Centers 

via 

NCRNET by 

June 2011. 

Medium 

No 

25 

 

2010 Expand network of traffic cameras. Department of 

Environmental 

Services, 

Department of 

Transportation 

X X X X X  X X  X X X X X FHWA 

 

County 

Funding 

Dec. 

2014 

Complete 

Phase 1 

Fiber Optics 

in Spring 

2012 

Medium 

No 

4 

 

2010 Expand public warning siren system within Arlington 

County. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X DHS 

grants 

Dec. 

2015 

Funding 

sources 

identified/se

cured by 

Dec. 2012. 

 

Warning 

system 

equipment 

purchased/in

stalled by 

Dec. 2013. 

Medium 

No 
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Agency/Department:  

Mitigation Action  
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Department 
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

9 

 

2010 Upgrade GIS system for critical infrastructure mapping. Office of 

Emergency 

Management 

GIS 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigatio

n 

Assistanc

e Grants 

Dec. 

2011 

Conduct gap 

analysis of 

current 

software 

capabilities 

by May 

2011. 

Medium 

No 

26 

 

2010 Acquire the ability to have remote access to medical 

records.  

Sheriff‘s 

Office 

X X X X X X X X X X X X X X County 

Funding 

Januar

y 2014 

Secure 

funding by 

January 

2012 

Medium 

No 

27 

 

2010 Identify the most effective tools for communications 

with the public during emergencies, including 

leveraging emerging technologies, e.g., social media. 

Office of 

Communicatio

ns  

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigatio

n 

Assistanc

e Grants 

July 

2011 

Improve 

situational 

awareness to 

enhance 

public 

outreach and 

notification 

by April 

2011. 

Medium 

No 

28 

 

2010 Identify effective means of communicating with special 

populations, e.g.,  

 Non-English speakers 

 Special needs 

 Tourists 

 Non-digital 

Office of 

Communicatio

ns  

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigatio

n 

Assistanc

e Grants 

Fall 

2011 

Hold 

discussions 

with 

disability 

coordinator, 

diversity 

coordinator, 

Visitors 

Center, 

Dept. of 

Human 

Services by 

Spring 2011. 

Medium  

No 
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Mitigation Action  
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Funding 

Source 

Target 

Compl

etion 

Date 

Interim 

Measure of 

Success 

Priority 

(Critical

, High, 

Medium

, Low) 

Keep 

Action 

Red-

acted 

(Yes/N

o) 

29 

 

2010 Ensure delivery of critical emergency text messages 

(Arlington Alert) to Arlington Public Schools‘ School 

Talk alert system. 

Office of 

Communicatio

ns  

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigatio

n 

Assistanc

e Grants 

Summ

er 

2011 

Hold 

discussions 

with 

Arlington 

Public 

Schools and 

set-up 

process by 

Spring 2011. 

Medium 

No 

30 

 

2010 Improve evidence and/or equipment inventory through 

the use of a bar code system.  

Police 

Department 

X X X X X X X X X X X X X X BZZP 

Grant 

July 

2012 

Awaiting 

funding 

approval 

Medium 

No 

31 

 

2010 Equip selected vehicles with License Plate Readers 

(LPR) to identify stolen, felony, and Terrorist Watch 

List vehicles. Install a server to provide access to the 

data. Connect to other NCR L.E. agencies to share LPR 

data.  

Police 

Department 

             X UASI 

Funding 

July 

2012 

Funding 

Secured 

 

LPR‘s & 

server 

installed 

 

Data sharing 

pending 

Medium 

No 
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III. Fairfax County 
 
The land that is now Fairfax County was part of the Northern Neck 

Proprietary granted by King Charles II in 1660 and inherited by 

Thomas Fairfax, Sixth  Lord Fairfax of Cameron, in 1719.  The county 

itself was formed in 1742 from Prince William County.  The 2009 

census population estimate for the county is 1,036,473, an 

approximately 7% increase during the past decade. Based on the 2005-

2009 American Community Survey, the county population was 

comprised of 66.7% white, 9.2% black or African American, 0.4% 

Native American, 0.1% Pacific Islander, 16% Asian, 4.8% from other 

races, and 2.8% bi-racial. Hispanic or Latino of any race were 14% of the total population. 

 

Fairfax County has a moderate climate.  Due to its situation on both the Virginia piedmont and 

the Atlantic coastal plain, the county experiences a variety of weather.  The average annual 

temperature is approximately 58 degrees.  Temperatures generally range from lows in the mid-

20s in January to highs in the upper-80s and lower-90s during the month of July.  Annual 

precipitation averages are approximately 40 inches of rain and 15 or more inches of snow fall in 

any given year.  Recent history proves that weather events well outside of these averages can and 

do occur.  Climate change is expected to continue the trend of the past 40 to 50 years of an 

increased frequency of extreme weather events. 

Fairfax County comprises about 407 square miles located directly across the Potomac River from 

Washington, DC.  The county‘s location in the Washington metropolitan area, its ease of access 

by car and public transportation, and its highly skilled labor force have attracted an increasingly 

varied residential and commercial mix.  Most commercial development is centered in Tysons 

Corner, which is the 12
th

 largest central business district in the Nation.  

The diversity of Fairfax County‘s landscape increases the county‘s vulnerability to a variety of 

hazards, most notably flooding and severe storms.  In addition to snow melt and rain-related 

river flooding episodes, low-lying areas of Fairfax County along the Potomac River are also 

subject to tidal and storm surge flooding.  As sea levels rise, permanent inundation of low lying 

areas along and near the river shoreline is also a threat. Additionally, winter storms pose 

significant threats, as evidenced during the 2009 – 2010 winter season. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Fairfax County, with the assumption that the data sources cited are 

reliable and accurate.  Unless otherwise cited, data on historical weather-related events is based 

on information made available through the Storm Event Database by NOAA‘s NCDC
40

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for Fairfax County.  See Table 7.11 for a summary of hazard 

rankings. 

 

Table 7.11: Hazard Ranking for Fairfax County 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High 
Med-

High 
Med Med-Low Med 

Med-

Low 

 

Annualized loss statistics for Fairfax County based on NCDC historical data as the result of 

Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.12.    

Table 7.12: NCDC Annualized Loss by Hazard for Fairfax County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss  

(for all hazards) 
Years of Record 17 21 59 17 

Fairfax County $801,903 $612,562 $2,265,041 $60,537 $3,830,698 

 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records. Fairfax County 

has significant Federal property – damages to Federal installations such as Fort Belvoir would 

not show in the NCDC data sets.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Fairfax County based on HAZUS
MH

 runs for flood, hurricane and earthquake are found in Tables 

7.13, 7.14 and 7.15 below. 

Table 7.13: HAZUS
MH

 - Annualized Loss Due to Flood for Fairfax County 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventor

y Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

Fairfax 

CountyCount

y 

$27,603,000 $19,456,000 $85,000 $46,000 $0 $5,000 $19,00

0 
$47,214,000 
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Table 7.14: HAZUS
MH

 - Annualized Loss Due to Hurricane for Fairfax County 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

Fairfax County $2,086,176 $212,519 $1,641 $119,367 $11,790 $50,745 $13,512 $2,495,750 
 

Table 7.15: HAZUS
MH

 - Annualized Loss Due to Earthquake for Fairfax County 

Jurisdiction Annualized Loss 

Fairfax County $1,194,034 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is extremely high at more than $47.2 million for flooding and nearly $2.5 million 

for hurricane. Earthquakes occasionally occur in the region; that was the case July 16, 2010 

when a 3.6 magnitude quake centered near Gaithersburg, Maryland shook the area.  

 
A. Fairfax County Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

2 

 

2006 Continue to implement flood proofing 

methods for some structures based on 

the outcome of analyzing alternative 

solutions to flood causes. 

Stormwater 

Planning 

X X X X X X X X X X X X X X Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

Funding 

Ongoing Implement 

flood proofing 

methods for at 

least one 

county facility 

each year. 

High No 

5 

 

2006 Continue to install remote lake level 

sensors, data collectors/alarms, 

stream      flow gauges, tide gauges 

and rain gauges at critical locations 

throughout the county to allow for 

earlier warning of potential flooding.  

Continue to develop action plans for 

public education and warning.    

Stormwater 

Planning 

X  X  X     X     Hazard 

Mitigation 

Assistance 

grant 

funding, US 

Army Corp 

of Engineers, 

County 

Funding 

Ongoing Establish 

prioritization 

for installation 

by December 

2011. 

High No 

 

13 

 

2006 Identify need for backup generators, 

communications, and/or vehicles at 

critical public facilities. Develop 

means to address shortfall identified.   

Park 

Authority 

X X X X X X X X X X X X X X UASI 

funding, 

county 

funding 

July 2014 Conduct 

generator 

survey to 

identify which 

facilities 

require a 

backup 

generator by 

January 2012. 

Medium Yes 

22 

  

2006 Install piezometers at six PL566 

Pohick Creek Dams and the Holmes 

Run Reservoir (Res 2A) and connect 

these to an electronic real-time 

monitoring system so that the phreatic 

surface in the dams of these facilities 

can be closely monitored, particularly 

after major storm events. 

Stormwater 

Planning 

X  X  X     X     Hazard 

Mitigation 

Assistance 

grant 

funding, US 

Army Corp 

of Engineers, 

County 

Funding 

January 

2014 

Install at least 

3 piezometers 

by January 

2013. 

High Yes 

26 2006 Continue to update GIS to 2-foot DIT/ X X X X X X X X X X X X X X Hazard Ongoing Complete half Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

 contours from 5-foot contours (part of 

the overall planimetrics features 

update). 

Stormwater 

Planning 

Mitigation 

Assistance 

grant 

funding, 

County 

Funding 

of the county 

by December 

2014. 

 

28 

 

2006 Continue to implement building and 

development standards as required 

under the National Flood Insurance 

Program. 

DPWES X X X X X X X X X X X X X X Hazard 

Mitigation 

Assistance 

grant 

funding, US 

Army Corp 

of Engineers, 

County 

Funding 

Ongoing Implement one 

new standard 

(at least at 

County 

facilities) 

every year. 

Medium No 

 

37 

 

2006 Support mitigation of priority flood-

prone structures through promotion of 

acquisition/ demolition, elevation, 

flood proofing, minor localized flood 

control projects, mitigation 

reconstruction and where feasible 

using FEMA HMA programs where 

appropriate. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Identify all 

priority flood-

prone 

structures by 

December 

2011. 

Medium No 

1 

 

2010 Survey generator hookups throughout 

the County. 

Department 

of Public 

Works  

X X X X X X X X X X X X X X County 

funding 

January 

2012 

Complete 

shelter survey 

by June 2011 

Critical No 

2 

 

2010 Encourage homeowners to make 

homes more resilient to wind and 

flood by additional outreach methods 

such as websites and brochures. 

Office of 

Emergency 

Management, 

Office of 

Public Affairs 

X  X X X          County 

funding 

December 

2011 

Include 

mitigation 

strategies on 

the County 

website by 

April 2011. 

High No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

3 

 

2010 Engage in a public private partnership 

to encourage people to report 

suspicious activity ―See something, 

say something.‖ 

Office of 

Emergency 

Management, 

Police 

Department 

             X County 

funding 

December 

2011 

Develop a 

schedule for 

placing 

dynamic 

message 

boards around 

the County in 

April 2011. 

High No 

 

4 

 

2010 Educate the public about the dangers 

of driving through flooded roadways, 

maintain depth signs and police 

presence at high hazard water 

crossings.  

Office of 

Emergency 

Management 

X  X  X          County 

funding 

May 2011 Develop radio 

and/or 

newspaper and 

television 

advertisements 

for public 

release by 

April 2011. 

High No 

 

5 

 

2010 Work with private dam owners to 

repair or decommission private dams 

within the county.  

Department 

of Public 

Works 

         X     Hazard 

Mitigation 

Grant 

Program – 

5% initiative 

funds 

FEMA has a 

national dam 

safety 

program: 

unsure if 

funding is 

available. 

Virginia 

Floodplain 

Management 

Fund 

(administered 

by DCR 

Division of 

December 

2015 

Identify all 

private dam 

owners by 

January 2012. 

High No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

Dam Safety 

and 

Floodplain 

Management) 

6 

 

2010 Continue to employ a broad range of 

warning systems throughout the 

county. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X UASI 

funding, 

DHS grants, 

county 

funding 

December 

2015 

Identify one 

new warning 

system to 

utilize by 

December 

2012. 

High No 

 

7 

 

2010 Develop a policy of ―record keeping 

and maintenance‖ to support the 

County‘s financial recovery efforts 

following an event. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X County 

funding 

July 2011 Draft the 

initial policy 

by March 

2011. 

High No 

 

8 

 

2010 Develop training and education 

courses for first responders to deal 

with transportation-based hazardous 

materials releases. 

Police 

Department, 

Fire 

Department 

             X UASI 

funding, 

DHS grants 

July 2013 Identify 

specific topics 

that should be 

included in the 

training, and 

their target 

audience, by 

July 2011. 

High No 

 

9 

 

2010 Secure funding and conduct a 

commodity flow study (region-wide 

preferably). 

Office of 

Emergency 

Management, 

Fire 

Department 

             X UASI 

funding 

December 

2012 

Secure 

funding by 

June 2011. 

High No 

 

10 

 

2010 County facilities need to be 

inventoried, evaluated and mitigated 

(by priority). 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

 

July 2012 Create 

inventory 

database by 

July 2011. 

High No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

11 

 

2010 County shelters do not meet CAT 4 

requirements.  Secure funding and 

conduct a study to examine buildings 

(schools, recreation centers, etc). 

Fairfax 

County 

Health 

Department, 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X HMGP 

funding 

December 

2012 

Secure 

funding by 

October 2011. 

High No 

 

12 

 

2010 Identify funding opportunities to 

replace vulnerable or undersized 

culvert stream crossings with bridges 

or larger culverts to reduce flood 

hazards. 

Park 

Authority 

X  X  X     X     FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

 

December 

2015 

Develop list of 

vulnerable or 

undersized 

culverts by 

January 2012. 

High Yes 

13 

 

2010 Increase flood warning capabilities, 

particularly as they relate to dam 

failure. 

Park 

Authority 

X  X  X     X     FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

 

January 

2014 

Identify 

warning 

system best 

suitable for 

dam failure by 

January 2012. 

High Yes 

14 

 

2010 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. 

Park 

Authority 

X  X  X     X     FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

 

December 

2013 

Secure 

funding by 

December 

2011. 

High Yes 

15 

 

2010 Retrofit Huntsman Lake, a high-

hazard state-regulated dam, to 

adequately pass the Spillway Design 

Flood. 

Stormwater 

Planning 

X  X  X         X Hazard 

Mitigation 

Assistance 

grant 

funding, US 

December 

2016 

Completed 

engineering 

assessment of 

retrofit needs 

by December 

High No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

Army Corp 

of Engineers, 

County 

Funding 

2012. 

16 

 

2010 Upgrade the New Alexandria/Belle 

View pump station and tide gate. 

Stormwater 

Planning 

X  X  X          Hazard 

Mitigation 

Assistance 

grant 

funding, US 

Army Corp 

of Engineers, 

County 

Funding 

June 2014 Secure 

funding by 

June 2012. 

High No 

17 

 

2010 Continue to seek voluntary buy-outs 

of FEMAs repetitive loss properties 

within the floodplain. 

Stormwater 

Planning  

X X X X X X X X X X X X X X Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

Funding 

Ongoing Complete one 

buy-out per 

year. 

High No 

18 

 

2010 Develop and implement a stormwater 

management ordinance. 

DPWES, 

Planning and 

Zoning 

X  X  X         X  January 

2012 

Complete a 

draft 

ordinance by 

July 2011. 

High No 

19 

 

2010 Improve the county‘s Community 

Rating System (CRS) classification 

from Class 7 to Class 6. 

Stormwater 

Planning 

X X X X X X X X X X X X X X Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

Funding 

January 

2012 

Examine 

criteria and 

establish roles 

and 

responsibilities 

for completion 

by January 

2011. 

High No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

20 

 

2010 Collaborate with FEMA to develop 

risk maps for the Cameron Run 

Watershed and the Belle View 

communities. 

Stormwater 

Planning 

X X X X X X X X X X X X X X Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

Funding 

December 

2015 

Form a 

working group 

by December 

2013. 

High No 

 

21 

 

2010 Develop an outreach program aimed 

at assisting private dam owners. 

Stormwater 

Planning 

X  X  X     X     Hazard 

Mitigation 

Grant 

Program – 

5% initiative 

funds 

FEMA has a 

national dam 

safety 

program: 

unsure if 

funding is 

available. 

Virginia 

Floodplain 

Management 

Fund 

(administered 

by DCR 

Division of 

Dam Safety 

and 

Floodplain 

Management) 

June 2013 Identify 

specific 

outreach 

techniques for 

this audience 

by June 2011. 

High Yes 

22 

 

2010 Develop a public outreach plan 

specific to evacuation-communication 

before and during an event. 

Office of 

Emergency 

Management, 

Police 

Department 

X X X X X X X X X X X X X X UASI 

funding 

January 

2012 

Create a 

planning 

committee by 

January 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

23 

 

2010 Identify gaps in current Recovery 

Planning efforts within the county. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X County 

funding 

July 2011 Establish 

metrics for 

review of plan 

by February 

2011. 

Medium No 

 

24 

 

2010 Continue to plan and exercise anthrax 

related events.  

Office of 

Emergency 

Management, 

Police 

Department, 

Fire 

Department 

             X UASI 

funding 

December 

2011 

Schedule and 

develop a 

planning 

committee for 

an exercise by 

March 2011. 

Medium No 

 

25 

 

2010 Encourage purchase of NOAA radios.  

Provide NOAA weather radios to 

public facilities. 

Park 

Authority 

X X X X X  X X  X  X  X UASI 

funding, 

DHS grants, 

county 

funding 

December 

2011 

Secure 

funding by 

June 2011. 

Medium Yes 

26 

 

2010 Use fee simple and/or permanent 

easement to prevent development in 

the highest priority undeveloped 

floodplain (and/or wetlands) areas.  

Work with land trusts to purchase the 

land or conservation easements.  Use 

these areas as public open space for 

passive recreational uses.   

Park 

Authority 

X              FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants, 

county 

funding 

December 

2013 

 Medium Yes 

27 

 

2010 Continue development of a 

comprehensive River Flood Response 

System for New Alexandria/Belle 

View and Huntington in partnership 

with the National Weather Service 

and the U.S. Army Corps of 

Engineers. 

Stormwater 

Planning 

X  X  X         X Hazard 

Mitigation 

Assistance 

grant 

funding, US 

Army Corp 

of Engineers, 

June 2015 Establish 

working group 

by June 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

County 

Funding 

28 

 

2010 Develop a template for emergency 

action plans (EAP) for dambreaks and 

other intense flooding incidents that 

incorporate the best EAP features of 

the jurisdictions in the Washington 

Metropolitan Area. 

Stormwater 

Planning 

X X X X X X X X X X X X X X Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

Funding 

December 

2011 

Establish a 

working group 

to develop 

template by 

March 2011. 

Medium Yes 

29 

 

2010 Conduct annual outreach to each 

FEMA-listed repetitive loss and 

severe repetitive loss property owner, 

providing information on mitigation 

programs (grant assistance, mitigation 

measures, flood insurance 

information) that can assist them in 

reducing their flood risk. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 2011. 

Medium No 

30 

 

2010 Promote structural mitigation to 

assure redundancy of critical 

facilities, to include but not limited to 

roof structure improvement, to meet 

or exceed building code standards, 

upgrade of electrical panels to accept 

generators, etc. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Query local 

government 

building 

services staffs 

as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

31 2010 Review locality‘s compliance with Office of X  X  X          FEMA Ongoing Establish a Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

 the National Flood Insurance 

Program with an annual review of the 

Floodplain Ordinances and any newly 

permitted activities in the 100-year 

floodplain. Additionally, Conduct 

annual review of repetitive loss and 

severe repetitive loss property list 

requested of VDEM to ensure 

accuracy. Review will include 

verification of the geographic 

location of each repetitive loss 

property and determination if that 

property has been mitigated and by 

what means. Provide corrections if 

needed by filing form FEMA AW-

501. 

Emergency 

Management 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

32 

 

2010 Encourage public and private water 

conservation plans, including 

consideration of rainwater catchment 

system. 

Park 

Authority 

     X         County 

funding 

January 

2013 

Engage in 

public 

outreach 

regarding 

water 

conservation 

by January 

2012. 

Low Yes 

33 

 

2010 Work with the Virginia Department 

of Forestry to review local zoning and 

subdivision ordinances to identify 

areas to include wildfire mitigation 

principles. 

Park 

Authority 

      X        Hazard 

Mitigation 

Assistance 

grant funding 

December 

2012 

Establish 

working group 

by December 

2011. 

Low Yes 



 Northern Virginia Hazard Mitigation Plan Update  

 

335 

 

IV. Loudoun County   
 

Loudoun County was established in 1757 and was formerly part of 

Fairfax County. It was named after John Campbell, Forth Earl of 

Loudoun and past Governor of the Commonwealth of Virginia.  It 

was the most populous county in Virginia during the time of the 

American Revolution. Since 1757, the county seat has always been 

Leesburg. In 2010, Loudoun County was ranked by Forbes as 

America‘s wealthiest county. The County has a total area of 521 

square miles, of which one square mile is water. As of the 2000 

Census, it has a population density of 272 persons per square mile. 

The population was estimated to be approximately 298,113 in 2009 

by the U.S. Census Bureau, a nearly 76% increase over the 2000 

population of 169,599. Based on the 2005-2009 American 

Community Survey, the county population was comprised of 

73.2% white, 7.8% black or African American, 0.1% Native 

American, 0.1% Pacific Islander, 12.2% Asian, 3.9% from other 

races, and 2.7% bi-racial. Hispanics or Latinos of any race were 10.1% of the total population. 

 

Geographically, Loudoun County is bounded to the North by the Potomac River; to the south by 

Prince William and Fauquier counties; and on the west by the watershed of the Blue Ridge 

Mountains. The Bull Run Mountains and Catoctin Mountain run through the County.  There are 

seven incorporated and 60 unincorporated towns within the County.  

 

Loudoun County has a moderate climate.  The average annual temperature is approximately 58 

degrees.  Temperatures generally range from lows in the mid-20s in January to highs in the 

upper-80s and lower-90s during the month of July.  Annual precipitation averages are 

approximately 38 inches of rain and 20 inches or so of snow fall in any given year. The wettest 

month on average is May. Recent history proves that weather events well outside of these 

averages can and do occur.  Climate change is expected to continue the trend of the past 40 to 50 

years of an increased frequency of extreme weather events. 

Risk factors for the county are in part due to its proximity to the Nation‘s capital and its growth 

rate. The county has a risk of flooding due to low lying areas surrounding the Potomac River and 

other natural hazards and risks, such as storm damage and winter weather. Winter storms pose 

significant threats, as evidenced during the 2009 – 2010 winter season.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Loudoun County, with the assumption that the data sources cited are 

reliable and accurate.  Unless otherwise cited, data on historical weather-related events is based 

on information made available through the Storm Event Database by NOAA‘s NCDC
41

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather and 

Drought hazards were ranked as ‗High‘ for Loudoun County.  See Table 7.17 for a summary of 

hazard rankings. 

 

Table 7.17: Hazard Ranking for Loudoun County 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-High 
Med-

Low 

Med-

Low 

 

Annualized loss statistics for Loudoun County based on NCDC historical data as the result of 

those hazards considered to be ‗High‘ (Drought, Flood, High Wind, Tornado and Winter Storm) 

are summarized in Table 7.18. Annualized losses for the County total to nearly $900,000 for all 

natural hazards examined.   

Table 7.18: NCDC Annualized Loss by Hazard for Loudoun County 

Annualized Loss as Determine through NCDC Data 

(based on property and crop damages and number of years of record)  

  Drought Flood  

High 

Wind  Tornado  

Winter 

Storm  
Total 

Annualized 

Losses  (All 

Hazards) 

Years of 

Record 17 17 21 59 17 

Loudoun 

County $351,549 $216,429  $176,618  $119,785 $31,982  $896,364  
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Loudoun County based on HAZUS
MH

 runs for flood, hurricane, and earthquake are found in 

Tables 7.19, 7.20, and 7.21 below. 
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Table 7.19: HAZUS
MH

 - Annualized Loss Due to Flood for Loudoun County 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Loss 

Loudoun 

County 
$10,332,000 $7,935,000 $105,000 $7,000 $1,000 $1,000 $11,000 $18,392,000 

 

Table 7.20: HAZUS
MH

 - Annualized Loss Due to Hurricane for Loudoun County 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Loss 

Loudoun 

County 
$242,275 $20,143 $435 $12,197 $1,113 $4,444 $1,341 $281,948 

 

Table 7.21: HAZUS
MH

 - Annualized Loss Due to Earthquake for Loudoun County 

Jurisdiction Annualized Loss 

Loudoun County $222,490 

  

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is more than $18.3 million for flooding, $281,948 for hurricane and $281,948 for 

earthquake. Although somewhat rare, earthquakes occasionally occur in the region.  That was the 

case July 16, 2010, when a 3.6 magnitude quake centered near Gaithersburg, Maryland shook the 

area.  

 

A. Loudoun County Mitigation Actions and Action Plan 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

3  

 

2006 Collaboration with 

VDOT and law 

enforcement in 

developing a strategy 

for installation of 

back-up power 

capabilities at key 

intersections in 

Loudoun County.  

Office of Emergency 

Management/Loudoun 

County Sheriff‘s 

Office 

X 

 

X 

 

X 

 

X 

 

X 

 

 

 

        Internal 

county 

funding, 

Federal 

Highway 

Administration 

grants 

Tiger Grants 

2013 Within 

ninety days 

of 

endorsement 

of the plan 

have our 

kick-off 

meeting – 

within six 

months of 

our kick-off 

meeting 

have 

identified 

and vetted 

locations for 

action.  

Remaining 

period of 

time to 

identify 

funding 

sources and 

complete 

installation. 

High 

4 

 

2006 Increase the number 

of IFLOWS, U.S. 

Geological Survey 

and National Weather 

Service flood gauges 

along waterways in 

Loudoun County 

 

Office of Emergency 

Management/Building 

and Development 

X 

 

X 

 

X 

 

 X          Department of 

Homeland 

Security 

grants, county 

funding 

2015 Within 

ninety days 

of 

endorsement 

of the plan 

have our 

kick-off 

meeting – 

within six 

months of 

our kick-off 

meeting 

High 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

have 

identified 

and vetted 

locations for 

action.  

Remaining 

period of 

time to 

identify 

funding 

sources and 

complete 

installation. 

8 

 

2006 Maintain high quality 

aerial photography of 

the County.  

Office of 

Mapping/Office of 

Emergency 

Management 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

Department of 

Homeland 

Security 

grants, UASI 

funding, 

county 

funding 

 

On-going 

Continue to 

work with 

our local 

officials in 

stressing the 

importance 

of this 

initiative 

and identify 

funding to 

maintain the 

current 

capabilities. 

Low 

(Currently 

being 

done, but 

need to 

ensure it 

continues 

to be 

funded). 

1 

 

2010 Meet with VDOT and 

develop a plan for 

adding flooding 

signage and gates for 

known trouble spots 

Office of Emergency 

Management/Loudoun 

County Sheriff‘s 

Office 

X 

 

 X 

 

 X 

 

         Internal 

county 

funding, 

Federal 

Highway 

Administration 

grants 

Tiger Grants 

2013 Within 

ninety days 

of 

endorsement 

of the plan 

have our 

kick-off 

meeting – 

within six 

months of 

our kick-off 

High 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

meeting 

have 

identified 

and vetted 

locations for 

action.  

Remaining 

period of 

time to 

identify 

funding 

sources and 

complete 

installation.  

2 

 

2010 Evaluate Repetitive 

Loss and Severe 

Repetitive Loss 

properties within the 

County. Support 

mitigation of priority 

flood-prone structures 

through promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

Office of Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation 

Grant Program 

Repetitive 

Flood Claims 

Severe 

Repetitive 

Loss 

Ongoing Property 

owner 

interest and 

application 

to 

participate 

in FEMA 

grant 

program 

High 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

3 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

Office of Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation 

Grant Program 

Repetitive 

Flood Claims 

Severe 

Repetitive 

Loss 

Ongoing Property 

owner 

interest and 

application 

to 

participate 

in FEMA 

grant 

program 

High 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

4 

 

2010 Collaboration with 

VDOT, transportation 

officials and law 

enforcement to 

develop a strategy for 

installation of 

permanent variable 

message boards for 

public messaging and 

traffic cameras for 

maintaining 

situational awareness. 

 

Office of Emergency 

Management/Loudoun 

County Sheriff‘s 

Office 

X 

 

X 

 

X 

 

X 

 

X 

 

     

 

 

 

 

    Internal 

county 

funding, 

Federal 

Highway 

Administration 

grants 

Tiger Grants 

2015 Within 

ninety days 

of 

endorsement 

of the plan 

have our 

kick-off 

meeting – 

within six 

months of 

our kick-off 

meeting 

have 

identified 

and vetted 

locations for 

action.  

Remaining 

period of 

time to 

identify 

funding 

sources and 

complete 

installation. 

Medium 

5 

 

2010 Research possible 

vulnerable population 

registration systems 

to better identify and 

serve at risk citizens 

Office of Emergency 

Management 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

X 

 

Department of 

Homeland 

Security 

grants, UASI 

funding, 

county 

funding 

2012 Continue 

ongoing 

work in this 

area.  

Within one 

year of 

endorsement 

of the plan 

be able to 

identify 

possible 

solutions 

Medium 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

and spend 

the 

remaining 

period of 

time 

working to 

identify 

funding 

sources to 

complete 

the project. 

6 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Office of Emergency 

Management 

     X         Department of 

Homeland 

Security 

grants, UASI 

funding, 

Internal 

county 

funding 

December 

2013 

Research 

and identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Medium 
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V. Prince William County   
 
Prince William County was formed in 1730, and was named by the Virginia 

General Assembly to honor the son of King George II. The county seat is the City 

of Manassas. Prince William County has a total area of 338 square miles, of which 

11 square miles are water. It has a population density of 819 persons per square mile. In 2009, 

the population was estimated at 386,934, approximately a 38% increase over the 2000 census. It 

was the fourth fastest growing county in the United States during that period. Based on the 2005-

2009 American Community Survey, the county population was comprised of 60.9% white, 

19.4% black or African American, 0.5% Native American, 0.1% Pacific Islander, 6.9% Asian, 

9.2% from other races, and 3.1% bi-racial. Hispanics or Latinos of any race were 18.5% of the 

total population.  

 

Prince William County has a moderate climate.  The average annual temperature is 

approximately 58 degrees.  Temperatures generally range from lows in the mid-20s in January to 

highs in the upper-80s and lower-90s during the month of July.  Annual precipitation averages 

are approximately 38 inches of rain and 16 inches of snow fall in any given year. The wettest 

month on average is May. Recent history proves that weather events well outside of these 

averages can and do occur.  Climate change is expected to continue the trend of the past 40 to 50 

years of an increased frequency of extreme weather events. 

Prince William County has grown more than 200% over a 20-year period. This is because of its 

central location to the Washington, DC, metropolitan area. Population growth rate poses another 

risk; as open land is developed flood management must be addressed with the increasing 

amounts of impervious surfaces. Flood risk is also due to low lying areas surrounding the 

Potomac River. Other natural hazards and risks are storm damage and winter weather. Winter 

storms pose significant threats, as evidenced during the 2009 – 2010 winter season.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Prince William County, with the assumption that the data sources 

cited are reliable and accurate.  Unless otherwise cited, data on historical weather-related events 

is based on information made available through the Storm Event Database by NOAA‘s NCDC
42

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for Prince William County.  See Table 7.22 for a summary of 

hazard rankings. 

 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Table 7.22: Hazard Ranking for Prince William County 

Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

High High High High High Med Med-Low Med 
Med-

Low 
 

Annualized loss statistics for Prince William County based on NCDC historical data as the result 

of Flood, High Wind, Tornado, and Winter Storm are summarized in Table 7.23.    

Table 7.23: NCDC Annualized Loss by Hazard for Prince William County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Drought Flood High Wind Tornado Winter Storm Total Annualized  

Loss (for all hazards) 
Years of Record 17 17 21 59 17 

Prince William 

County 
$114,402 $155,044 $795,511 $117,080 $60,502 $1,242,539 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for Prince 

William County based on HAZUS
MH

 runs for flood, hurricane and earthquake are found in 

Tables 7.24, 7.25, and 7.26 below. 

Table 7.24: HAZUS
MH

 - Annualized Loss Due to Flood for Prince William County 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss Prince William 

County 
$8,715,000 $6,546,000 $98,000 $1,000 $0 $0 $8,000 $15,368,000 

 

Table 7.25: HAZUS
MH

 - Annualized Loss Due to Hurricane for Prince William County 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Loss 

Prince William 

County 
$423,454 $34,613 $427 $24,402 $1,736 $9,219 $2,155 $496,004 
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Table 7.26: HAZUS
MH

 - Annualized Loss Due to Earthquake for Prince William County 

Jurisdiction Annualized Loss 

Prince William County $304,948 

  

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is extremely high at more than $15,368,000 for flooding and more than $496,004 

for hurricane. Earthquakes occasionally occur in the region.  That was the case July 16, 2010, 

when a 3.6 magnitude quake centered near Gaithersburg, Maryland, shook the area.  

 

A. Prince William County Mitigation Actions and Action Plan 
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Funding 

Source 

Target 

Completion 

Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

7 

 

2006 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include but 

not limited to roof 

structure improvement, to 

meet or exceed building 

code standards, upgrade 

of electrical panels to 

accept generators, etc. 

Office of 

Emergency 

Managemen

t 

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Query local 

government 

building services 

staffs as to 

effectiveness of 

provided 

information 

regarding the 

structural review.  

Medium No 

1 

 

2010 Evaluate vulnerability 

and redundancy of 

communication towers in 

the County. 

Office 

Emergency 

Managemen

t 

X X X X X X X X X X X X X X FEMA Unified 

Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation Grant 

Program – 5% 

initiative funds 

Note: this may 

be an eligibility 

stretch, might be 

something the 

provider should 

be doing as a 

contractual 

obligation e.g. 

address at 

contract 

renewal. 

July 2011 Review 

communication 

vendor contracts 

regarding 

liability and 

redundancy 

requirements. 

Prioritize 

evaluation and 

COOP for 

communications 

to determine 

needs. 

Critical No 
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u
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Funding 

Source 

Target 

Completion 

Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

2 

 

2010 Evaluate Repetitive Loss 

Properties within the 

County. 

Office 

Emergency 

Managemen

t, Planning 

or Housing 

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation Grant 

Program 

Repetitive Flood 

Claims 

Severe 

Repetitive Loss 

Ongoing Property owner 

interest and 

application to 

participate in 

FEMA grant 

program  

High No 

3 

 

2010 Educate those citizens 

who are at risk of minor 

flooding (through 

cooperative extension or 

a homeowner‘s 

mitigation kit/checklist). 

Office 

Emergency 

Managemen

t, 

Department 

of Public 

Works 

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation Grant 

Program – 5% 

initiative funds 

December 

2013 

Survey, tracking 

of website ―hits.‖ 

High No 

4 

 

2010 Policy for response 

vehicles operating in high 

winds. 

Office 

Emergency 

Managemen

t 

 X X X X          No cost –

internal staff 

support 

January 

2012 

Adherence to 

revised policy. 

High No 

5 

 

2010 Planning for Dams, this 

includes evaluating 

county owned facilities, 

inundation mapping for 

Lake Jackson and 

working with private 

owners on inspections, 

maps and updates. 

 

Department 

of Public 

Works 

X  X  X     X     Hazard 

Mitigation Grant 

Program – 5% 

initiative funds 

Virginia 

Floodplain 

Management 

Fund 

(administered by 

DCR Division 

of Dam Safety 

and Floodplain 

July 2014 Continue to 

prioritize dam 

sites and work to 

secure funding. 

RE-evaluate 

annually. 

High No 
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Funding 

Source 

Target 

Completion 

Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

Management) 

Prince William 

storm water 

utility tax funds 

(may require 

change in policy 

of use of funds)  

6 

 

2010 Evaluate schools 

capabilities and capacity 

for sheltering and 

emergency power. 

Office of 

Emergency 

Managemen

t 

X X X X X X X X X X X X X X Internal December 

2013 

Develop priority 

list for 

evaluation. Seek 

funding sources. 

High No 

7 

 

2010 Evaluate parent 

notification processes at 

schools to include 

language evaluation. 

Office 

Emergency 

Managemen

t 

X X X X X X X X X X X X X X No cost –

internal staff 

support 

July 2011 Survey 

neighboring 

school districts 

for similar 

policies and 

processes to 

determine 

available 

approaches, 

lessons learned. 

Medium No 
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# Year 
Agency/Department: 

Mitigation Action  
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u
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Funding 

Source 

Target 

Completion 

Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

8 

 

2010 Assess the need and or 

benefits for purchasing 

reverse 911. 

Office 

Emergency 

Managemen

t 

X X X X X X X X X X X X X X Internal staff 

support 

Reverse 911 

system; FEMA 

Unified Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation Grant 

Program – 5% 

initiative funds. 

Some local 

match likely 

required. 

Note: this was 

done for 

Northern Neck 

PDC and Wise 

County through 

this funding 

source 

July 2013 Evaluate need. 

Prepare HMGP 

5% application 

to be ―ready‖ for 

next HMGP 

funding cycle. 

Medium No 

9 

 

2010 Development of a storm 

water inventory 

framework/monitoring 

system. 

Department 

of Public 

Works 

X  X  X     X     Possible Water 

Quality 

Improvement 

Act funds, 

revolving loan 

funds, Section 

319 NPS grants 

from DCR.  

December 

2012 

Develop 

inventory 

database or 

system 

Complete 

interim 

evaluation 

Medium No 

10 

 

2010 Remediate Dale Blvd for 

flooding issues. 

Department 

of Public 

Works 

X  X  X     X     Cooperative 

funding through 

VDOT, HMGP 

July 2014 Develop 

preferred 

alternative 

design and 

prepare for 

permits, 

construction. 

Medium No 
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Mitigation Action  

Lead 

Agency 

Dept 

Organizatio

n 

F
lo

o
d
 

W
in

te
r 

W
ea

th
er

 

T
h

u
n
d
er

st
o
rm

 

T
o

rn
ad

o
 

H
u

rr
ic

an
e 

D
ro

u
g
h

t 

W
il

d
fi

re
 

E
ar

th
q
u

ak
e 

E
x

tr
em

e 
T

em
p
s 

D
am

 F
ai

lu
re

 

E
ro

si
o
n
 

L
an

d
sl

id
es

 

K
ar

st
 

H
u

m
an

-C
au

se
d
 

Funding 

Source 

Target 

Completion 

Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

11  

 

2010 Conduct annual outreach 

to each FEMA-listed 

repetitive loss and severe 

repetitive loss property 

owner, providing 

information on mitigation 

programs (grant 

assistance, mitigation 

measures, flood 

insurance information) 

that can assist them in 

reducing their flood risk. 

Office of 

Emergency 

Managemen

t 

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination by 

June 2011. 

Medium No 

12  

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood control 

projects, mitigation 

reconstruction and where 

feasible using FEMA 

HMA programs where 

appropriate. 

Office of 

Emergency 

Managemen

t 

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Identify all 

priority flood-

prone structures 

by December 

2011. 

Medium No 

13 

 

2010 Review locality‘s 

compliance with the 

National Flood Insurance 

Program with an annual 

review of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-year 

floodplain. Additionally, 

Conduct annual review of 

repetitive loss and severe 

repetitive loss property 

list requested of VDEM 

Office of 

Emergency 

Managemen

t 

X  X  X          Prince William 

County 

floodplain 

management 

program 

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Mitigation Action  
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Funding 

Source 

Target 

Completion 

Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

to ensure accuracy. 

Review will include 

verification of the 

geographic location of 

each repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed by 

filing form FEMA AW-

501. 

14 

 

2010 Review and update 

Debris Management Plan 

as necessary. 

Department 

of Public 

Works 

X X X X      X    X Internal staff; 

Contractual 

resources 

December 

2015 

N/A Low No 

15 2010 Determine feasibility of 

developing a drought 

preparedness and 

response plan 

Office of 

Emergency 

Managemen

t 

     X         Internal staff 

support 

Reverse 911 

system; FEMA 

Unified Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation Grant 

Program – 5% 

initiative funds. 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms to 

develop the plan. 

Low No 
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VI. City of Fairfax 
 

The area encompassing the City of Fairfax was originally settled in the 

early 18
th

 century by farmers originating from the Virginia Tidewater 

area.  Fairfax was incorporated as a town in 1805 and as an 

independent city in 1961.  The city is home to George Mason 

University.  Its population was 21,498 as of the 2000 Census and was 

estimated by the Census Bureau to be 24,702 in 2009. Based on the 

2005-2009 American Community Survey, the city population was 

comprised of 72.5% white, 5.3% black or African American, 0.5% 

Native American, 0.2% Pacific Islander, 15.2% Asian, 3.2% from other 

races, and 3.2% bi-racial. Hispanics or Latinos of any race were 13.6% of the total population.  

 

The City of Fairfax has a moderate climate.  Temperatures generally range from lows in the mid-

20s in January to highs in the upper-80s and lower-90s during the month of July.  Annual 

precipitation averages are approximately 40 inches of rain and 15 or more inches of snow fall in 

any given year.  Recent history proves that weather events well outside of these averages can and 

do occur.  Climate change is expected to continue the trend of the past 40 to 50 years of an 

increased frequency of extreme weather events. 

The city‘s location on the eastern edge of the Virginia piedmont make it susceptible to other 

natural hazards and risks, such as storm damage and winter weather, as evidenced during the 

2009 – 2010 winter season. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including the City of Fairfax, with the assumption that the data sources cited are 

reliable and accurate.  Unless otherwise cited, data on historical weather-related events is based 

on information made available through the Storm Event Database by NOAA‘s NCDC
43

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Wind, Tornado, and Winter Weather hazards were 

ranked as ‗High‘ for Fairfax.  See Table 7.29 for a summary of hazard rankings. 

 

Table 7.29: Hazard Ranking for City of Fairfax 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High 
Med-

High 
Med Med-Low Med 

Med-

Low 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Annualized loss statistics for the City of the Fairfax based on NCDC historical data as the result 

of Flood, High Wind, Tornado, and Winter Storm are summarized in Table 7.30.    

Table 7.30: NCDC Annualized Loss by Hazard for City of Fairfax 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss 

Years of Record 17 21 59 17 

City of Fairfax $0 $4,482 $0 $0 $4,482 
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses.   

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Fairfax based on HAZUS
MH

 runs for flood, hurricane, and earthquake are found in Tables 7.31 

and 7.32 below. 

Table 7.31: HAZUS
MH

 - Annualized Loss Due to Hurricane for City of Fairfax 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

City of Fairfax $45,380 $5,279 $98 $3,158 $731 $1,460 $770 $56,876 
 

Table 7.32: HAZUS
MH

 - Annualized Loss Due to Earthquake for City of Fairfax 

Jurisdiction Annualized Loss 

City of Fairfax $49,175 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is substantial. Earthquakes occasionally occur in the region; that was the case July 

16, 2010, when a 3.6 magnitude quake centered near Gaithersburg, Maryland shook the area.  

 
A. City of Fairfax Mitigation Actions and Action Plan 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

2 

 

2006 Identify and prioritize 

the stormwater 

management drainage 

issues. 

Department 

of Public 

Works 

X  X  X          Possible 

Water 

Quality 

Improvement 

Act funds, 

revolving 

loan funds, 

Section 319 

NPS grants 

from DCR. 

December 

2014 

Develop 

comprehensive 

list of 

stormwater 

issues to 

prioritize by 

December 

2012. 

High No 

7 

 

2006 Consider becoming 

members of the 

Community Rating 

System. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

December 

2014 

Secure 

funding by 

January 2011. 

High No 

1 

 

2010 Secure funding and 

conduct a safety 

analysis of the tank 

farm within the City.  

Consider hardening 

the facility.  

Office of 

Emergency 

Management 

             X UASI 

funding, 

FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation 

Grant 

Program 

January 

2012 

Secure 

funding by 

July 2011. 

Critical No 

2 

 

2010 Conduct a commodity 

flow survey 

(regionally).  

Office of 

Emergency 

Management 

X X X X X   X X     X UASI 

funding 

December 

2012 

Secure 

funding by 

June 2011. 

High No 

3 

 

2010 Develop and 

disseminate an 

ambulance wind 

policy, delineating 

top wind speeds that 

ambulances can 

Office of 

Emergency 

Management 

 X X X X          City funding June 2011 Draft initial 

policy for 

review by 

February 

2011. 

High No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

safely function in. 

4 

 

2010 Catalog the City‘s 

critical facilities and 

create a GIS layer.  

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X UASI 

funding 

January 

2013 

Create 

committee and 

team to 

complete 

infrastructure 

survey by 

April 2012. 

High No 

5 

 

2010 Identify and secure 

funding to conduct a 

generator cost 

estimate for city 

shelters. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

December 

2014 

Secure 

funding by 

January 2011. 

Medium No 

6 

 

2010 Consider posting 

permanent evacuation 

signs on City-

operated evacuation 

routes.  

Office of 

Emergency 

Management 

X X X X X  X X  X    X FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

June 2013 Identify 

where, and 

how many, 

signs will be 

needed by 

January 2012. 

Medium No 

7 

 

2010 Conduct a generator 

assessment, and 

secure funding for 

generators, at City 

utility facilities.  

Office of 

Emergency 

Management, 

Department 

of Public 

Works 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

December 

2013 

Secure 

funding by Jan 

Medium No 

8 

 

2010 Conduct a public 

outreach campaign 

using signage on city 

buses. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

January 

2012 

Secure 

funding for 

advertisements 

by January 

2011. 

Medium No 

9 

 

2010 Utilize CERT team to 

help businesses write 

Office of 

Emergency 

X X X X X X X X X X X X X X Internal 

funding 

January 

2013 

Develop plan 

to direct 

Medium No 
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Agency/Department: 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

disaster plans. Management actions of the 

CERT by 

January 2011. 

10 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 2011. 

Medium No 

11 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Identify all 

priority flood-

prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

12 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Query local 

government 

building 

services staffs 

as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

13 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

Office of 

Emergency 

Management 

X  X  X          City funding. Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

14 

 

2010 Conduct a public 

outreach campaign 

educating the public 

on how registering on 

the Do Not Call List 

removes you from 

Reverse 9-1-1. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X Reverse 911 

system; 

FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

Hazard 

Mitigation 

Grant 

Program – 

5% initiative 

funds 

June 2014 Identify 

various 

methods of 

outreach by 

June 2012. 

Low No 
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VII. City of Falls Church 
 
The area now known as Falls Church was originally settled in the 

late 17
th

 century by European colonists who shared the site with the 

local Native American population.  The settlement was centered on 

the Anglican Falls Church, which was completed in 1734.  In 1948, 

the township broke ties with Fairfax County to become an 

independent city. The population of the city was 10,377 as of the 

2000 Census and was estimated by the Census Bureau to be 11,711 

in 2009. Based on the 2005-2009 American Community Survey, the 

city population was comprised of 79.1% white, 5.1% black or 

African American, 0.1% Native American, 10% Asian, 3.1% from other races, and 2.5% bi-

racial. Hispanics or Latinos of any race were 9.4% of the total population. Falls Church has a 

significant Vietnamese-American population.  

 

Falls Church has a moderate climate.  The average annual temperature is approximately 58 

degrees.  Temperatures generally range from lows in the mid-20s in January to highs in the 

upper-80s and lower-90s during the month of July.  Annual precipitation averages are 

approximately 40 inches of rain and 14 to 16 inches of snow fall in any given year.  Recent 

history proves that weather events well outside of these averages can and do occur.  Climate 

change is expected to continue the trend of the past 40 to 50 years of an increased frequency of 

extreme weather events. 

The City of Falls Church comprises about 2.2 square miles located approximately 10 miles west 

of Washington, DC.  Falls Church‘s location in the Washington metropolitan area and its ease of 

access by car and public transportation have allowed increasingly-varied residential and 

commercial development. Falls Church is densely populated with more than 5,189 persons per 

square mile.  

Falls Church experiences significant flood threats due to the presence of Four Mile Run and 

Tripps Run.  The City‘s location on the eastern edge of the Virginia Piedmont make it 

susceptible to other natural hazards and risks, such as damage from severe storms and winter 

weather, as evidenced during the 2009 – 2010 winter and summer seasons.  Falls Church has 

been declared a Federal disaster area six times since 1965 for hurricane, severe storm, and winter 

weather events. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Falls Church, with the assumption that the data sources cited are 

reliable and accurate.  Unless otherwise cited, data on historical weather-related events is based 

on information made available through the Storm Event Database by NOAA‘s NCDC
44

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, and Winter Weather hazards were 

ranked as ‗High‘ for City of Falls Church.  See Table 7.33 for a summary of hazard rankings. 

 

Table 7.33: Hazard Ranking for Falls Church 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High 
Med-

High 
High Med Med-Low Low Low Low 

 

Annualized loss statistics for City of Falls Church based on NCDC historical data as the result of 

Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.34.    

Table 7.34: NCDC Annualized Loss by Hazard for City of Falls Church 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss  

(All Hazards) 

 

Years of Record 17 21 59 17 

Falls Church $53,959 $198,830 $88,210 $60,484 $492,138 
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses.   

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for Falls 

Church based on HAZUS
MH

 runs for hurricane and earthquake are found in Tables 7.35 and 7.36 

below. 

Table 7.35: HAZUS
MH

 - Annualized Loss Due to Hurricane for City of Falls Church 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Falls Church $29,561 $3,820 $36 $2,127 $401 $1,034 $488 $37,468 

 

Table7.36: 
MH

- Annualized Loss Due to Earthquake for City of Falls Church 

Jurisdiction Annualized Loss 

City of Falls Church $20,589 
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As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is more than $37,000 for hurricanes. Earthquakes occasionally occur in the region; 

that was the case July 16, 2010 when a 3.6 magnitude quake centered near Gaithersburg, 

Maryland shook the area.  

 
A. City of Falls Church Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Complet-

ion Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Red-

acted 

(Yes/No) 

2 

 

2006 Evaluate adding 

staffing resources to 

operate AM radio 

station (used for 

alerting residents to 

hazards, relaying 

info) 

Falls Church 

Police 

Department 

X X X X X X X X X X X X X X City of Fairfax 

general 

revenue funds 

EMPG 

DHS FEMA – 

VDEM Public 

Assistance 

Category B 

funds  

2011 Staffing 

analysis of 

internal staff 

(volunteers) 

and external 

supplemental 

or contractual 

staff. 

Low No 

1 

 

2010 Evaluate the need for 

and acquire snow 

removal equipment 

Falls Church 

City Public 

Schools 

 X             Fall Church 

Public Works  

2012 Needs 

assessment in 

initial budget 

process. 

Medium No 

2 

 

2010 Examine feasibility 

for and acquire 

structure (if feasible) 

to provide covered 

parking for school 

buses 

Falls Church 

City Public 

Schools 

 X X X X          Falls Church 

School Board 

2015 Needs 

assessment in 

initial budget 

process. 

Low No 

3 

 

2010 Evaluate the need for 

and acquire vacuum 

truck (used for 

flooding) 

Falls Church 

Department 

of Public 

Works 

X              City of Falls 

Church general 

revenue funds 

2012 Needs 

assessment in 

initial budget 

process. 

Medium No 
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Funding 

Source 

Target 

Complet-

ion Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Red-

acted 

(Yes/No) 

4 

 

2010 Evaluate potential 

contractors for 

providing resources 

(human and 

otherwise) to assist 

during emergencies, 

i.e. maintain snow, 

debris removal, and 

flood response. 

Falls Church 

Department 

of Public 

Works 

X X X X X X X X X X X X X X City of Falls 

Church general 

revenue funds 

FEMA – 

VDEM Public 

Assistance 

funds 

(reimbursement 

) for qualified 

presidential 

emergency or 

disaster 

declarations for 

Public 

Assistance  

Categories A 

(Debris) and B 

(Emergency 

Preparedness 

Activities). 

2013 Needs 

assessment 

for budgeting 

purposes by 

2011, 

procurement 

and contract 

in place by 

2013. 

Medium No 

5 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, and flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Department 

of Public 

Works  

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 
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Funding 

Source 

Target 

Complet-

ion Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Red-

acted 

(Yes/No) 

6 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

Department 

of Public 

Works 

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 

7 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Office of 

Emergency 

Management 

X  X  X          FEMA Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

8 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Department 

of Public 

Works 

X  X  X          Falls Church 

general funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Complet-

ion Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Red-

acted 

(Yes/No) 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 
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VIII. City of Manassas 
 

The City of Manassas is an independent city in the Commonwealth of Virginia 

and covers an area 10 square miles. The jurisdiction grew from a crossroads 

after the Civil War, and was incorporated in 1873. The city was the staging 

ground for the First Battle of Manassas in 1861, also known as First Battle of 

Bull Run. Originally it was called Manassas Junction for its strategic railroad location leading to 

Richmond, Washington, DC, and the Shenandoah Valley. Modern history has seen increased 

development due to its proximity to Washington, DC.  The population of the city was 35,135 as 

of the 2000 Census and was estimated by the Census Bureau to be 36,213 in 2009. Based on the 

2005-2009 American Community Survey, the city population was comprised of 65.6% white, 

11.4% black or African American, 0.2% Native American, 4.1% Asian, 14.5% from other races, 

and 4.2% bi-racial. Hispanics or Latinos, of any race, represent 27.2% of the total population. 

 

Manassas has a moderate climate.  Temperatures generally range from lows in the mid-20s in 

January to highs in the upper-80s and lower-90s during the month of July.  Annual precipitation 

averages are approximately 38 inches of rain and 16 inches of snow fall in any given year. The 

wettest month on average is May. Recent history proves that weather events well outside of these 

averages can and do occur.  Climate change is expected to continue the trend of the past 40 to 50 

years of an increased frequency of extreme weather events. 

Manassas is subject to high wind events, winter weather, and flooding. Winter storms pose 

significant threats, as evidenced during the 2009 – 2010 winter season. The city has instituted a 

winter weather preparation program.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Manassas, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
45

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for Manassas.  See Table 7.37 for a summary of hazard rankings. 

 

Table 7.37: Hazard Ranking for City of Manassas 

Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

High High High High 
Med-

High 
Med Med-Low 

Med-

Low 

Med-

Low 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Annualized loss statistics for Manassas based on NCDC historical data as the result of Flood, 

High Wind, Tornado and Winter Storm are summarized in Table 7.38.    

Table 7.38: NCDC Annualized Loss by Hazard for City of Manassas 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized  

Loss (for all hazards) 
Years of Record 17 21 59 17 

City of  

Manassas 
$89,084 $694,402 $0 $60,502 $958,390 

 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Manassas based on HAZUS
MH

 runs for hurricane and earthquake are found in Tables 7.39 and 

7.40 below. 

Table 7.39: HAZUS
MH

 - Annualized Loss Due to Hurricane for City of Manassas 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
City of 

Manassas 
$62,939 $6,288 $115 $3,899 $396 $1,534 $667 $75,838 

 

Table 7.40: HAZUS
MH

 - Annualized Loss Due to Earthquake for City of Manassas 

Jurisdiction Annualized Loss 

City of Manassas $53,204 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is just under $76,000 for hurricane and just over $53,000 for earthquake. Although 

somewhat rare, earthquakes occasionally occur in the region.  That was the case July 16, 2010, 

when a 3.6 magnitude quake centered near Gaithersburg, Maryland shook the area.  

 

A. City of Manassas Mitigation Actions and Action Plan 
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Funding 

Source 

Target 

Compl-

etion Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Evaluate Repetitive 

Loss and Severe 

Repetitive Loss 

properties within the 

City. Support 

mitigation of priority 

flood-prone structures 

through promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

Emergency 

Management  

X X X  X     X     FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

12/31/2005 Obtain funding High No 

2 

 

2010 Shelter back up 

power evaluation  

Generator Plan for the 

4 shelter sites 

currently identified 

City of 

Manassas 

Public 

Schools with 

support from 

Public Works 

and Utilities 

 

X X X X X         X FEMA HMA 

Grants 

DHS grants 

for critical 

infrastructure 

City of 

Manassas 

funds 

1/1/2015 Generator plan for 

half of the sites 

identified 

Medium No 

3 

 

2010 Developing Strategic 

National Stockpile 

procedure and 

policies and conduct 

drills/exercises 

Schools and 

Health 

Department  

X X X X X   X  X    X DHS grants 

City of 

Manassas 

funds 

1/1/2015 Development of 

policies 

Medium No 

4 

 

2010 Exercise and training 

for mass sheltering 

(animal and human) 

City of 

Manassas 

Public 

Schools 

X X  X X   X  X  X  X DHS grants 

EMPG funds 

City of 

Manassas 

1/1/2015 Committing to a 

date in which to 

conduct the 

training 

Medium No 
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Funding 

Source 

Target 

Compl-

etion Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

funds 

5 

 

2010 Train required City 

staff on NIMS/ICS 

All agencies               EMPG 1/1/2015 Annual staff 

certifications 

Low No 

6 

 

2010 Risk analysis on all 

schools 

City of 

Manassas 

Public 

Schools 

X X X X X X X X X X X X X X DHS  

Department 

of Education 

1/1/2015  A plan in place 

for conducting the 

analyses 

High No 

7 

 

2010 Evaluate need for and 

purchase additional 

weather radios for the 

schools 

City of 

Manassas 

Public 

Schools 

X X X X X X X X X X  X  X N/A 11/30/2011  High No 

8 

 

2010 Purchase weather 

radio for EOC  

EM  X X X X X X X X X X  X  X N/A 11/30/2011  High No 

9 

 

2010 Expand 

communications and 

notification 

participation through 

public outreach 

Emergency 

Management; 

Citizen Corps 

or CERT 

volunteers 

X X X X X X X X X X X X X X Staff and 

volunteer 

resources 

1/1/2015 Complete 

outreach plan 

Prioritize outreach 

efforts 

Implement 

outreach to 

priority 

stakeholder/citizen 

groups  

Development of 

marketing 

materials 

Medium No 

10 

 

2010 Educate citizens on 

use of reverse 9-11  

Emergency 

Management; 

Citizen Corps 

or CERT 

volunteers 

X X X X X X X X X X X X X X Staff and 

volunteer 

resources 

1/1/2015 Prioritize 

stakeholder 

groups for 911 

outreach effort 

Medium No 

11 

 

2010 Cross train staff 

across departments to 

support critical 

functions 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X County staff 

resources 

1/1/2015 Develop a plan for 

cross training staff 

Medium No 
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Funding 

Source 

Target 

Compl-

etion Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

12 

 

2010 Use CERT resources 

to educate and 

develop emergency 

plans, protocols etc… 

Emergency 

management 

CERT 

X X X X X X X X X X X X X X Emergency 

Management 

CERT  

Ongoing – 

within 5 

years 

Prioritization of 

necessary plans to 

develop 

Medium No 

13 

 

2010 Update flood 

inundation maps 

Contractual 

support 

X    X     X     FEMA Risk 

MAP 

County 

funds 

 

1/1/2015 Develop a plan 

(including 

schedule) for 

updating maps 

Low No 

14  

 

2010 Conduct Local 

Emergency 

Management 

Operations Course 

(LEMOC) 

Emergency 

Management 

X X X X X X X X X X X X X X  February 

24, 2011 

Finalized course 

materials/topics 

High No 

15 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, and flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Department 

of Public 

Works  

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop outreach 

materials, or 

identify 

appropriate 

outreach materials 

for dissemination 

by June 2011. 

Medium No 

16 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

Department 

of Public 

Works 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

Ongoing Identify all 

priority flood-

prone structures 

by December 

2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

qualified 

structures. 

 

17 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building services 

staffs as to 

effectiveness of 

provided 

information 

regarding the 

structural review.  

Medium No 

18 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

Department 

of Public 

Works 

X  X  X          Falls Church 

general 

funds  

Ongoing Establish a 

schedule of review 

and review 

committee (if 

necessary) by June 

2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion Date 

Interim Measure 

of Success 
Priority 

Keep 

Action 

Redacted 

(Yes/No) 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 
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IX. City of Manassas Park 
 
The City of Manassas Park was incorporated in 1957 and became an 

independent city in 1975.  It was the last town in Virginia to become a city 

before a moratorium was placed on other towns achieving similar status. The 

population of the city was 10,290 as of the 2000 Census and was estimated 

by the Census Bureau to be 14,026 in 2009. Based on the 2005-2009 

American Community Survey, the city population was comprised of 62.9% 

white, 11.1% black or African American, 0.4% Native American, 6.4% Asian, 16.7% from other 

races, and 2.6% bi-racial. Hispanics or Latinos, of any race, represent 30.4% of the total 

population. 

 

The City of Manassas Park is seeing population growth with new residents focusing on the city 

center in new densely configured housing units. While traditional residents live in less dense 

areas in older dwellings.  

 

The City of Manassas Park has a moderate climate. Temperatures generally range from lows in 

the mid-20s in January to highs in the upper-80s and lower-90s during the month of July.  

Annual precipitation averages are approximately 38 inches of rain and 16 inches of snow fall in 

any given year. The wettest month on average is May. Recent history proves that weather events 

well outside of these averages can and do occur.  Climate change is expected to continue the 

trend of the past 40 to 50 years of an increased frequency of extreme weather events. 

The City of Manassas Park is subject to high wind events and extreme winter weather. Winter 

storms pose significant threats, as evidenced during the 2009 – 2010 winter season.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Manassas Park, with the assumption that the data sources cited are 

reliable and accurate.  Unless otherwise cited, data on historical weather-related events is based 

on information made available through the Storm Event Database by NOAA‘s NCDC
46

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, and Winter Weather hazards were 

ranked as ‗High‘ for Manassas Park.  See Table 7.41 for a summary of hazard rankings. 

 

 

 

 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Table 7.41: Hazard Ranking for Manassas Park 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High 
Med-

High 

Med-

High 
High Low Med-Low Low 

Med-

Low 
Low 

 

Annualized loss statistics for the City of Manassas Park based on NCDC historical data as the 

result of Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.42.    

Table 7.42: NCDC Annualized Loss by Hazard for City of Manassas Park 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized  

Loss (for all hazards) 
Years of Record 17 21 59 17 

City of  

Manassas Park 
$0 $573 $0 $0 $573 

 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for the 

City of Manassas Park based on HAZUS
MH

 runs for flood, hurricane and earthquake are found in 

Tables 7.43, 7.44 and 7.45 below. 

Table 7.43: HAZUS
MH

 - Annualized Loss Due to Flood for City of Manassas Park 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

City of 

Manassas 

Park 

$36,000 $31,000 $0 $0 $0 $0 $0 $67,000 
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Table 7.44: HAZUS
MH

 - Annualized Loss Due to Hurricane for Manassas Park 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

City of 

Manassas Park 
$16,418 $1,395 $30 $903 $47 $275 $78 $19,145 

 

Table 7.45: HAZUS
MH

 - Annualized Loss Due to Earthquake for City of Manassas Park 

Jurisdiction Annualized Loss 

City of Manassas Park $11,457 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is moderately high at more than $19,000 for high wind and $67,000 for flooding. 

The earthquake annualized loss estimate is relatively low, but earthquakes occasionally occur in 

the region.  That was the case July 16, 2010 when a 3.6 magnitude quake centered near 

Gaithersburg, Maryland shook the area.  

 

A. City of Manassas Park Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

4 

 

2006 Distribute hazard 

education fliers in 

utility mailings at 

least once a year. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X Internal 

funding 

June 2011 Develop 

distribution 

schedule and 

identify 

which utility 

mailing to 

include the 

fliers in by 

May 2011.  

Medium No 

4 

 

2006 Consider executing a 

public outreach 

campaign in the 

City‘s schools to 

educate students 

about local hazards.  

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X No cost –

internal staff 

support 

January 

2013 

Develop 

agreement 

with 

Manassas 

Park Public 

Schools to 

distribute 

educational 

fliers by 

January 

2012. 

High No 

4  

 

2006 Display and distribute 

educational hazard 

and emergency 

brochures at local 

events where 

information displays 

exist (i.e. Fall 

Festival). 

Office of 

Emergency 

Management, 

Law 

Enforcement 

X X X X X X X X X X X X X X Internal 

funding 

June 2011 Ensure 

sufficient 

quantity of 

brochures for 

dissemination 

by March 

2011. 

Medium No 

1 

 

2010 Examine (and 

mitigate if necessary) 

the roof structure of 

the Community 

Center and Middle 

School to withstand 

winter storm loads. 

Office of 

Emergency 

Management, 

Department 

of Public 

Works 

 X             FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

July 2012 Secure 

funding by 

July 2011.  

Critical No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

2 

 

2010 Continue to develop 

and finalize the City‘s 

stormwater 

management plan.  

Department 

of Public 

Works 

X X X  X          Internal 

funding, 

Possible 

Water 

Quality 

Improvement 

Act funds, 

revolving 

loan funds, 

Section 319 

NPS grants 

from DCR. 

January 

2012 

Finish draft 

for review by 

July 2011. 

High No 

3 

 

2010 Consider 

implementing 

stormwater fees to 

citizens. 

Department 

of Public 

Works, 

Office of the 

City Manager 

X X X  X          Internal 

funding 

July 2011 Develop 

initial fee 

schedule by 

March 2011. 

High No 

4 

 

2010 Identify and secure 

funding to rehabilitate 

retention ponds 

within the City. 

Department 

of Public 

Works 

X X x  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

Grants 

December 

2014 

Catalog all 

detention 

ponds to be 

rehabilitated 

by December 

2012. 

High No 

5 

 

2010 Exercise the Reverse 

9-1-1 system City-

wide. 

Office of 

Emergency 

Management 

X X X X X X X X X X X X X X UASI 

funding 

July 2014 Secure 

funding by 

July 2013.  

Medium No 

6 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, and flood 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 
materials for 

dissemination 

by June 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

7 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Identify all 

priority flood-

prone 
structures by 

Dec. 2011. 

Medium No 

7 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Office of 

Emergency 

Management 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

8 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

Office of 

Emergency 

Management 

7  X  X          Internal 

program 

support. 

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

Medium No 
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Lead Agency 

Department 

Organization 

F
lo

o
d

 

W
in

te
r
 W

e
a
th

e
r 

T
h

u
n

d
e
rs

to
r
m

 

T
o

r
n

a
d

o
 

H
u

rr
ic

a
n

e 

D
r
o
u

g
h

t 

W
il

d
fi

r
e 

E
a

r
th

q
u

a
k

e 

E
x

tr
e
m

e 
T

e
m

p
s 

D
a

m
 F

a
il

u
r
e 

E
r
o

si
o
n

 

L
a

n
d

sl
id

e
s 

K
a

r
st

 

H
u

m
a
n

-C
a

u
se

d
 

Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

necessary) by 

June 2011. 

9 

 

2010 Distribute hazard 

education fliers at 

HOA meetings that 

are attended by City 

representatives, at 

least once a year.  

Office of 

Emergency 

Management, 

Law 

Enforcement 

X X X X X X X X X X X X X X Internal 

funding 

June 2011 Schedule 

attendance at 

one HOA 

meeting by 

April 2011. 

Low No 
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X. Town of Clifton 
 
Formerly known as Devereux Station, Clifton became the first town in 

Fairfax County when it incorporated on March 9, 1902.   The 

population of the town was 185 as of the 2000 Census and was 

estimated by the Census Bureau to be 216 in 2009.  Based on the 

2005-2009 American Community Survey, the town population was 

comprised of 97.3% white, 0.7% Asian, 1% from other races, and 1% 

bi-racial. Hispanics or Latinos, of any race, represent 4.7% of the total 

population. 

 

The Town of Clifton has a moderate climate.  Temperatures generally range from lows in the 

mid-20s in January to highs in the upper-80s and lower-90s during the month of July.  Annual 

precipitation averages are approximately 36 inches of rain and 15 or more inches of snow fall in 

any given year.  Recent history proves that weather events well outside of these averages can and 

do occur.  Climate change is expected to continue the trend of the past 40 to 50 years of an 

increased frequency of extreme weather events. 

The town‘s location on the eastern edge of the Virginia Piedmont make it susceptible to other 

natural hazards and risks, such as storm damage and winter weather, as evidenced during the 

2009 – 2010 winter season. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including the Town of Clifton, with the assumption that the data sources cited 

are reliable and accurate.  Unless otherwise cited, data on historical weather-related events is 

based on information made available through the Storm Event Database by NOAA‘s NCDC
47

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for the Town of Clifton.  See Table 7.46 for a summary of hazard 

rankings. 

 

Table 7.46: Hazard Ranking for the Town of Clifton 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High Med-High Med Med-Low Med 
Med-

Low 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Annualized loss statistics for Fairfax County (which includes the Town of Clifton) based on 

NCDC historical data as the result of Flood, High Wind, Tornado and Winter Storm are 

summarized in Table 7.47.  The NCDC only reports losses for hazards at the city and county 

level.  

Table 7.47: NCDC Annualized Loss by Hazard for Fairfax County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss 

Years of Record 17 21 59 17 

Fairfax County $801,903 $612,562 $2,265,041 $60,537 $3,830,698 
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for the 

Town of Clifton based on HAZUS
MH

 runs for flood, hurricane, and earthquake are found in 

Tables 7.48, 7.49, and 7.50 below. 

Table 7.48: HAZUS
MH

 - Annualized Loss Due to Flood for the Town of Clifton 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of Clifton $27,000 $47,000 $2,000 $0 $0 $0 $0 $76,000 
 

Table 7.49: HAZUS
MH

 - Annualized Loss Due to Hurricane for the Town of Clifton 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

Town of Clifton $504 $36 $0 $22 $3 $7 $12 $584 
 

Table 7.50: HAZUS
MH

 - Annualized Loss Due to Earthquake for the Town of Clifton 

Jurisdiction Annualized Loss 

Town of Clifton $475 
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As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects due to hurricanes is minimal, due to the Town of Clifton‘s size. Earthquakes 

occasionally occur in the region; that was the case July 16, 2010, when a 3.6 magnitude quake 

centered near Gaithersburg, Maryland, shook the area.  

 

A. Town of Clifton Mitigation Actions and Action Plan 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Assess the roadway 

structure at various 

intersections 

throughout the Town 

of Clifton to avoid 

repeated flooding. 

Police 

Department 

X  X  X          Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

funding 

December 

2015 

Identify 

funding 

sources by 

January 2012 

High No 

2 

 

2010 Continue to identify 

and employ a broad 

range of warning 

systems throughout 

the Town of Clifton. 

Police 

Department 

X X X X X X X X X X X X X X UASI 

funding, 

DHS grants, 

town/county 

funding 

December 

2015 

Identify one 

new warning 

system to 

utilize by 

December 

2012. 

High No 

 

3 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, and flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

4 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

 

5 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

6 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

Police 

Department 

X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 
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XI. Town of Dumfries 
 
Located in Prince William County, Dumfries was chartered on May 11, 

1749, and is Virginia‘s oldest continuously chartered town.  John 

Graham gave the land on which the town was founded and it is named 

after his birthplace, Dumfrieshire, Scotland.  The population of the town 

was 4,937 as of the 2000 Census and was estimated by the Census 

Bureau to be 4,954 in 2009. Based on the 2005-2009 American 

Community Survey, the town population was comprised of 47.6% white, 

31.4% black or African American, 0.7% Native American, 2.8% Asian, 

12.9% from other races, and 4.6% bi-racial. Hispanics or Latinos, of any 

race, represent 27.4% of the total population. 

 

Dumfries has a moderate climate.  Temperatures generally range from lows in the mid-20s in 

January to highs in the upper-80s and lower-90s during the month of July.  Annual precipitation 

averages are approximately 39 inches of rain and 16 or more inches of snow fall in any given 

year.  Recent history proves that weather events well outside of these averages can and do occur.  

Climate change is expected to continue the trend of the past 40 to 50 years of an increased 

frequency of extreme weather events. 

Dumfries is also subjected to tidal and storm surge flooding, due to the town‘s location below the 

Fall Line on Quantico Creek.  As sea levels rise, permanent inundation of low lying areas along 

and near the river shoreline is also a concern.  Dumfries is also susceptible to other natural 

hazards and risks, such as storm damage and winter weather, as evidenced during the 2009 – 

2010 winter and summer seasons. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Dumfries, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
48

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 

Drought hazards were ranked as ‗High‘ for Dumfries.  See Table 7.51 for a summary of hazard 

rankings. 

 

 

 

 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Table 7.51: Hazard Ranking for Town of Dumfries 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-Low Med 
Med-

Low 

 

Annualized loss statistics for Prince William County based on NCDC historical data as the result 

of Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.52.    

Table 7.52: NCDC Annualized Loss by Hazard for Prince William County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss 

(All Hazards) Years of Record 17 21 59 17 

Prince William  

County 
$155,044 $795,511 $117,080 $60,502 $1,242,539 

 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses.   

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Dumfries based on HAZUS
MH

 runs for flood, hurricane, and earthquake are found in Tables 

7.53, 7.54 and 7.55 below. 

Table7.5 3: HAZUS
MH

 - Annualized Loss Due to Flood for Town of Dumfries 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of 

Dumfries 
$396,000 $449,000 $7,000 $0 $0 $0 $2,000 $854,000 

 

Table 7.54: HAZUS
MH

 - Annualized Loss Due to Hurricane for Town of Dumfries 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of 

Dumfries 
$4,441 $451 $4 $392 $23 $191 $41 $5,542 
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Table 7.55: HAZUS
MH

 - Annualized Loss Due to Earthquake for Town of Dumfries 

Jurisdiction Annualized Loss 

Town of Dumfries $2,492 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects due to flooding is high, due to Dumfries‘s location. Earthquakes occasionally 

occur in the region; that was the case July 16, 2010, when a 3.6 magnitude quake centered near 

Gaithersburg, Maryland, shook the area.  

 
A. Town of Dumfries Mitigation Actions and Action Plan
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Funding 

Source 

Target 

Comple-

tion Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Assess the roadway 

structure at various 

intersections 

throughout the Town 

of Dumfries to avoid 

repeated flooding. 

Public Works X  X  X      X    Hazard 

Mitigation 

Assistance 

grant funding, 

State funding 

possible, and 

any Grant 

programs 

December 

2015 

Identify 

funding 

sources by 

January 2012 

High No 

2 

 

2010 Continue to 

implement an 

effective MS-4 

Program which will 

bring awareness to 

help prevent 

hazardous waste 

material being flushed 

down the drain or into 

ditches. 

Public Works              X Environmental 

Friendly 

funding, EPA 

grants, 

town/county 

funding, and 

fee based 

funding 

December 

2015, but 

mainly an 

ongoing 

program 

Identify all 

drainage 

outfalls and 

have them 

electronically 

uploaded on 

a data base 

by December 

2011. 

High No 

 

3 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, and flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Building 

official with 

assistance 

from Zoning 

Director 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

4 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

Public Works 

in 

conjunction 

X  X  X          FEMA 

Unified 

Hazard 

Ongoing Identify all 

priority 

flood-prone 

Medium No 
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Funding 

Source 

Target 

Comple-

tion Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

with Zoning 

Department 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

structures by 

December 

2011. 

5 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Public Works X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

6 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

Public 

Works, 

Zoning 

Departments 

X  X  X          General funds  Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Comple-

tion Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

7 

 

2010 Continue to identify 

and employ a broad 

range of warning 

systems throughout 

the Town of 

Dumfries. 

Town of 

Dumfries 

Police 

Department 

X X X X X X X X X X X X X X UASI funding, 

DHS grants, 

town/county 

funding 

December 

2015 

Identify one 

new warning 

system to 

utilize by 

December 

2012. 

Low No 

 

8 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Public Works      X         UASI funding, 

DHS grants, 

town/county 

funding 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Low No 
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XII. Town of Haymarket  
 

Located near Civil War Battlefields and on the ―Journey 

Through Hallowed Ground,‖ the Town of Haymarket is an 

important historical site as well as a growing destination for 

shoppers and history buffs. Chartered in 1799 by the 

Virginia General Assembly, the Town of Haymarket was 

incorporated in 1882.  The population of the town was 879 

as of the 2000 Census and was estimated by the Census 

Bureau to be 1,252 in 2009. 
 

Since the 1900s it has been popular for fox hunting and steeple chasing and is also known for its 

wineries. The town covers .5 square miles of land and is located in Prince William County.  

Based on the 2005-2009 American Community Survey, the town population was comprised of 

68.8% white, 17.9% black or African American, 0.4% Pacific Islander, 6.5% Asian, 5.8% from 

other races, and 0.7% bi-racial. Hispanics or Latinos of any race were 11.3% of the total 

population. 

 

Haymarket has a moderate climate. Temperatures generally range from lows in the mid-20s in 

January to highs in the upper-80s and lower-90s during the month of July.  Annual precipitation 

averages are approximately 38 inches of rain and 16 inches of snow fall in any given year. The 

wettest month on average is May. Recent history proves that weather events well outside of these 

averages can and do occur.  Climate change is expected to continue the trend of the past 40 to 50 

years of an increased frequency of extreme weather events. 

Haymarket is subject to high wind events and extreme winter weather. Winter storms pose 

significant threats, as evidenced during the 2009 – 2010 winter season.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Haymarket, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
49

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for Manassas Park.  See Table 7.56 for a summary of hazard 

rankings. 

 
 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Table 7.56: Hazard Ranking for Town of Haymarket 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-Low Med 
Med-

Low 

 

Annualized loss statistics for Prince William County based on NCDC historical data as the result 

of Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.57.    

Table 7.57: NCDC Annualized Loss by Prince William County (including Town of 

Haymarket) 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss 

(All Hazards) Years of Record 17 21 59 17 

Prince William  

County 
$155,044 $795,511 $117,080 $60,502 $1,242,539 

 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Haymarket based on HAZUS
MH

 runs for hurricane and earthquake are found in Tables 7.58 and 

7.59 below. 

Table 7.58: HAZUS
MH

 - Annualized Loss Due to Hurricane for Haymarket 

Jurisdiction 
Building 

Loss 

Content 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

Town of 

Haymarket 
$123 $9 $0 $6 $1 $2 $1 $143 

 

Table 7.59: HAZUS
MH

 - Annualized Loss Due to Earthquake for Haymarket 

Jurisdiction Annualized Loss 

Town of Haymarket $ 165 
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As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory, and 

related effects due to hurricanes is minimal, due to the Town of Haymarket‘s size. The 

earthquake annualized loss estimate is relatively low, but earthquakes occasionally occur in the 

region.  That was the case July 16, 2010, when a 3.6 magnitude quake centered near 

Gaithersburg, Maryland shook the area.  

A. Town of Haymarket Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Assess the roadway 

structure at various 

intersections 

throughout the Town 

of Haymarket to avoid 

repeated flooding. 

Town of 

Haymarket 

Police 

Department 

X  X  X          Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

funding 

December 

2015 

Identify 

funding 

sources by 

January 2012 

High No 

2 

 

2010 Continue to identify 

and employ a broad 

range of warning 

systems throughout the 

Town of Haymarket. 

Town of 

Haymarket 

Police 

Department 

X X X X X X X X X X X X X X UASI 

funding, 

DHS grants, 

town/county 

funding 

December 

2015 

Identify one 

new warning 

system to 

utilize by 

December 

2012. 

High No 

 

3 

 

2010 Conduct annual 

outreach to each 

FEMA-listed repetitive 

loss and severe 

repetitive loss property 

owner, providing 

information on 

mitigation programs 

(grant assistance, 

mitigation measures, 

and flood insurance 

information) that can 

assist them in reducing 

their flood risk. 

Town of 

Haymarket 

Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

4 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood control 

projects, mitigation 

reconstruction and 

Town of 

Haymarket 

Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

5 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Town of 

Haymarket 

Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

6 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss property 

Town of 

Haymarket 

Town 

Manager 

X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

and determination if 

that property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

7 

 

2010 Assess vacant 

buildings, determine 

historical significance, 

and develop a plan for 

restoring or 

demolishing the 

buildings vulnerable to 

hazards. 

Town of 

Haymarket 

Town 

Manager 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Assess at 

least one 

vacant lot per 

year 

Low No 

8 

 

2010 Participate in the 

region-wide 

Commodity Flow 

Survey, particularly as 

it relates to hazardous 

material transportation 

on railways.  Develop 

signage to warn 

motorists and 

pedestrians at railway 

crossings.  

Town of 

Haymarket 

Police 

Department 

             X UASI 

Funding 

December 

2014 

Identify 

Funding by 

December 

2012 

Low No 

9 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Town of 

Haymarket 

Town 

Manager 

     X         UASI 

funding, 

DHS grants, 

town/county 

funding 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Low No 
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XIII. Town of Herndon 
 
Incorporated as a town in 1879, the area in Fairfax County on which 

Herndon was built was originally granted to Thomas Culpeper by King 

Charles II of England in 1688.  Much of the downtown was destroyed 

on March 22, 1917, by a fire but was rebuilt with brick instead of wood.  

The population of the town was 21,655 as of the 2000 Census and was 

estimated by the Census Bureau to be 22,579 in 2009. Based on the 

2005-2009 American Community Survey, the town population was 

comprised of 58.3% white, 10.6% black or African American, 2.3% 

Native American, 16.1% Asian, 10.3% from other races, and 2.4% bi-racial. Hispanics or 

Latinos, of any race, represent 27.6% of the total population. 

  

The Town of Herndon has a moderate climate.  Temperatures generally range from lows in the 

mid-20s in January to highs in the upper-80s and lower-90s during the month of July.  Annual 

precipitation averages are approximately 40 inches of rain and 15 or more inches of snow fall in 

any given year.  Recent history proves that weather events well outside of these averages can and 

do occur.  Climate change is expected to continue the trend of the past 40 to 50 years of an 

increased frequency of extreme weather events. 

The town‘s location on the eastern edge of the Virginia piedmont makes it susceptible to other 

natural hazards and risks, such as storm damage and winter weather, as evidenced during the 

2009 – 2010 winter season. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Herndon, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
50

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for Herndon.  See Table 7.60 for a summary of hazard rankings. 

 

Table 7.60: Hazard Ranking for the Town of Herndon 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High 
Med-

High 
Med Med-Low Med 

Med-

Low 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Annualized loss statistics for Fairfax County based on NCDC historical data as the result of 

Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.61. The NCDC only 

reports losses for hazards at the city and county level.     

Table 7.61: NCDC Annualized Loss by Hazard for Fairfax County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss 

Years of Record 17 21 59 17 

Fairfax County $801,903 $612,562 $2,265,041 $60,537 $3,380,698 
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses.   

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for the 

Town of Herndon based on HAZUS
MH

 runs for flood, hurricane, and earthquake are found in 

Tables 7.62, 7.63 and 7.64 below. 

Table 7.62: HAZUS
MH

 - Annualized Loss Due to Flood for Town of Herndon 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

Town of 

Herndon 

$0 $0 $0 $0 $0 $0 $0 $0 

 

Table 7.63: HAZUS
MH

 - Annualized Loss Due to Hurricane for Town of Herndon 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

Town of 

Herndon 
$36,459 $4,273 $63 $2,429 $456 $1,099 $559 $45,338 

 

Table 7.64: HAZUS
MH

 - Annualized Loss Due to Earthquake for Town of Herndon 

Jurisdiction Annualized Loss 

Town of Herndon $32,972 
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As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory, and 

related effects due to hurricanes is minimal due to the Town of Herndons‘s size. Earthquakes 

occasionally occur in the region; that was the case July 16, 2010, when a 3.6 magnitude quake 

centered near Gaithersburg, Maryland, shook the area.  

 
A. Town of Herndon Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

9 

 

2006 Explore the 

opportunity to wire 

the police department 

building at 397 

Herndon Parkway, 

Herndon Va. 20170 

for a back-up 

generator.  

Herndon 

Police 

Department 

X X X X X X X X X X X X X X Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

funding 

December 

2015 

Identify 

funding 

sources by 

January 2012 

High No 

1 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, and flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Public Works X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

2 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

Public Works X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures. 

 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

programs where 

appropriate. 

3 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Public Works X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

4 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

Public Works X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 
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XIV. Town of Leesburg  
 

Steeped in history, Leesburg is the county seat of 

Loudoun County. Leesburg was established in 

1758, and formally became a town by signed act 

of the Virginia General Assembly on February 18, 

1813.  It is located just over 30 miles west-

northwest of Washington, DC, at the base of 

Catoctin Mountain and adjacent to the Potomac 

River. The principal drainage for the town is 

Tuscarora Creek and its northern ―Town Branch,‖ 

which empties into Goose Creek located to the 

east of town. 

 

European settlement began in the late 1730s. After founding, it was the location of the post office 

and regional courthouse. The town was originally established on 60 acres of land.  

 

The population of the town was 28,311 as of the 2000 Census and was estimated by the Census 

Bureau to be 40,927 in 2009. As of the 2000 census there were 10,325 households. The 

population density in 2000 was 2,440 people per square mile. Based on the 2005-2009 American 

Community Survey, the town population was comprised of 72.8% white, 12% black or African 

American, 6.7% Asian, 5.2% from other races, and 3.3% bi-racial. Hispanics or Latinos of any 

race were 12% of the total population. 

 

Leesburg has a moderate climate.  The average annual temperature is approximately 58 degrees.  

Temperatures generally range from lows in the mid-20s in January to highs in the upper-80s and 

lower-90s during the month of July. Annual precipitation averages are approximately 43 inches 

in any given year, with approximately 20 inches of snowfall annually. Recent history proves that 

weather events well outside of these averages can and do occur.  Climate change is expected to 

continue the trend of the past 40 to 50 years of an increased frequency of extreme weather 

events. 

Leesburg has a rapidly growing population and is less than an hour‘s car ride to Washington, 

DC. Risks for the town include its proximity to the Nation‘s capital, its growth rate, flooding of 

low lying areas surrounding the Potomac River, and other natural hazards such as storm damage 

and winter weather. Winter storms pose significant threats, as evidenced during the 2009 – 2010 

winter season.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Leesburg, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
51

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

http://en.wikipedia.org/wiki/Population_density
http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather and 

Drought hazards were ranked as ‗High‘ for Leesburg.  See Table 7.65 for a summary of hazard 

rankings. 

 

Table 7.65: Hazard Ranking for Leesburg 

 Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-High 
Med-

Low 

Med-

Low 
 

Annualized loss statistics for Loudoun County based on NCDC historical data as the result of 

Flood, High Wind, Tornado, and Winter Storm are summarized in Table 7.66.    

Table 7.66: NCDC Annualized Loss by Hazard for Loudoun County 

Annualized Loss as Determine through NCDC Data 

(based on property and crop damages and number of years of record)  

  Drought Flood  

High 

Wind  Tornado  

Winter 

Storm  
Total 

Annualized 

Losses  (All 

Hazards) 

Years of 

Record 17 17 21 59 17 

Loudoun 

County $351,549 $216,429  $176,618  $119,785 $31,982  $896,364  
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Leesburg based on HAZUS
MH

 runs for flood, hurricane and earthquake are found in Tables 7.67, 

7.68, and 7.69 below. 

Table 7.67: HAZUS
MH

 - Annualized Loss Due to Flood for Leesburg 

Jurisdiction Building Loss Content Loss 
Total 

Loss 

Town of Leesburg $474,000 $339,000 $813,000 
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Table 7.68: HAZUS
MH

 - Annualized Loss Due to Hurricane for Leesburg 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Incom

e Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annuali

zed Loss 
Town of 

Leesburg 
$23,601 $1,807 $20 $1,312 $160 $612 $233 $27,745 

 

Table 7.69: HAZUS
MH

 - Annualized Loss Due to Earthquake for Leesburg 

Jurisdiction Annualized Loss 

Town of Leesburg $29,955 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects total to more than $813,000 for flooding and $27,745 for hurricane. Earthquakes 

occasionally occur in the region.  That was the case July 16, 2010 when a 3.6 magnitude quake 

centered near Gaithersburg, Maryland shook the area.  

 

A. Town of Leesburg Mitigation Actions and Action Plan 
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Funding 

Source 

Target 

Compl-etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 2006 Improve drainage in 

low-lying or poor 

drainage areas along 

primary and 

secondary roads 

where needed town 

wide. During heavy 

rain events, several 

area roadways 

become inundated 

with water runoff.  

Priority Projects:  

1. Tuscarora Creek 

Improvements 

 2. Town Branch 

Improvements—King 

Street  

3. Turner-Hardwood 

Drainage  

Public 

Works, 

Office of 

Capital 

Projects, 

Planning,  

X X X X X X X X X X X X X X Coordinate 

with Virginia 

Department of 

Transportation 

(VDOT)  

Undetermined 

at this point—

based on 

funding 

availability 

Identify 

funding  

High No 

2 

 

2006 Improve security 

measures as needed 

around critical 

facilities  

Executive 

Office 

X X X X X X X X X X X X X X U.S. 

Department of 

Homeland 

Security, 

Office of 

Domestic 

Preparedness: 

Homeland 

Security Grant 

Program 

(HSGP); 

Buffer Zone 

Protection 

Program 

(BZPP)  

Undetermined 

at this time—

dependent on 

funding 

source and 

availability 

Develop 

security 

enhancement 

plan 

Moderate  No 

3 

 

2006 Provide back-up 

power (generators, 

where needed) for 

Executive 

Office/ all 

depts. 

X X X X X X X X X X X X X X U.S. 

Department of 

Homeland 

Time 

schedule is 

dependent on 

Identify 

funding  

Moderate No 
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Funding 

Source 

Target 

Compl-etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

critical facilities (i.e., 

fire stations, police 

stations, water 

facilities, etc.).  

Security, 

Office of 

Domestic 

Preparedness: 

Homeland 

Security Grant 

Program 

(HSGP); 

Buffer Zone 

Protection 

Program 

(BZPP)  

funding 

source and 

availability 

1 

 

2010 Develop and test 

government 

Continuity of 

Operations (Coop) 

plans.  

Town 

Manager / 

dept 

directors 

X X X X X X X X X X X X X X Internal Town 

of Leesburg  

 

12 months 

from time of 

award  

Develop plan 

/ train staff 

High No 

2 

 

2010 Develop and test 

model evacuation and 

shelter-in-place plans 

for government 

facilities  to include 

identifying and 

stocking shelter areas, 

testing notification  

systems 

All 

Departments  

X X X X X X X X X X X X X X Internal town 

funding, U.S. 

Department of 

Homeland 

Security, 

Office of 

Domestic 

Preparedness: 

Homeland 

Security Grant 

Program 

(HSGP) 

12 months 

from time of 

award 

Develop evac 

and shelter in 

place plan for 

town 

facilities 

Moderate No 
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Funding 

Source 

Target 

Compl-etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

3 

 

2010 Provide additional 

automation and 

display equipment for 

Emergency 

Operations Center 

(EOC). Develop 

means for inclusion 

of GIS capability to 

track storm-related 

events including road 

closures, traffic signal 

status, power outages 

and building damage 

due to storm events.  

Identify and train 

staff required to 

operate EOC 

Police, 

Public 

Works and 

IT 

Department   

X X X X X X X X X X X X X X Internal town 

funding, 

Federal 

Highway 

Administration 

grants 

Tiger Grants,  

Department of 

Homeland 

Security 

grants, county 

funding 

12 months 

after 

availability of 

funds  

Identifying 

and 

purchasing 

needed 

equipment 

Moderate No 

4 2010 Variable Traffic 

Message Signs: This 

project will add 

several traffic 

message boards to the 

town‘s inventory. 

These boards are 

effective in the 

dissemination of 

information in the 

event of an 

emergency. They can 

be programmed with 

various messages 

including general 

traffic rerouting 

information, and 

other emergency 

messages. 

Additionally locations 

Public 

Works – 

Street 

Department 

/Police dept 

X X X X X X X X X X X X X X Internal town 

funding, 

Federal 

Highway 

Administration 

grants 

Tiger Grants,  

Department of 

Homeland 

Security 

grants, county 

funding 

Immediately 

upon receipt 

of funding  

Identify 

locations  

Moderate No 
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Funding 

Source 

Target 

Compl-etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

will be identified and 

pads prepared with 

power for deployment 

5 

 

2010 Practical Emergency 

Operations Training 

Exercise on a town 

wide basis for a 

natural disaster. 

Town 

Manager / 

Police (All 

Agencies) 

X X X X X X X X X X X X X X  Internal town 

funding 

Department of 

Homeland 

Security 

grants, UASI 

funding, 

county 

funding 

Six months  Develop 

exercise 

High  

5 

 

2010 Update Town of 

Leesburg citizen 

guide to emergency 

Preparedness. Mail to 

residents and post on 

web 

Police/ 

Executive/IT 

X X X X X X X X X X X X X X U.S. 

Department of 

Homeland 

Security, 

Office of 

Domestic 

Preparedness: 

Homeland 

Security Grant 

Program 

(HSGP) 

Time 

schedule is 

dependent on 

funding 

source and 

availability 

Identify 

funding  

Moderate No 
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Funding 

Source 

Target 

Compl-etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

6 

 

2010 Establish and full test 

emergency 

notification 

procedures and 

protocols for key 

government personnel 

to include; emergency 

email groups, text 

based alerts, pager 

based alerts, etc as 

well as establishment 

of Emergency call 

trees 

Executive 

/All Depts 

X X X X X X X X X X X X X X  Internal town 

funding 

Department of 

Homeland 

Security 

grants, UASI 

funding, 

county 

funding 

Six months  Develop 

protocols 

High No 

7 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Public 

Works 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

8 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

Public 

Works 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 



 Northern Virginia Hazard Mitigation Plan Update  

 

413 

 

# Year 
Agency/Department: 

Mitigation Action  

Lead Agency 

Department 

Organization 

F
lo

o
d

 

W
in

te
r
 W

e
a
th

e
r 

T
h

u
n

d
e
rs

to
r
m

 

T
o

r
n

a
d

o
 

H
u

rr
ic

a
n

e 

D
r
o
u

g
h

t 

W
il

d
fi

r
e 

E
a

r
th

q
u

a
k

e 

E
x

tr
e
m

e 
T

e
m

p
s 

D
a

m
 F

a
il

u
r
e 

E
r
o

si
o
n

 

L
a

n
d

sl
id

e
s 

K
a

r
st

 

H
u

m
a
n

-C
a

u
se

d
 

Funding 

Source 

Target 

Compl-etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

 

9 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Public 

Works 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

10 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

Public 

Works 

X  X  X          General funds  Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Compl-etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

11 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Public 

Works 

     X          Internal town 

funding 

Department of 

Homeland 

Security 

grants, UASI 

funding, 

county 

funding 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Medium No 
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XV. Town of Middleburg 
 

The Town of Middleburg was established in 1787. The population of the town was 632 as of the 

2000 Census and was estimated by the Census Bureau to be 976 in 2009. Middleburg is located 

in Loudoun County and covers approximately 0.6 square miles of land. The population density 

of the town is 1,083 people per square mile. Based on the 2005-2009 American Community 

Survey, the town population was comprised of 73.8% white and 26.2% black or African 

American. Hispanics or Latinos of any race were 0.8% of the total population. 

 

Middleburg has a moderate climate. Temperatures generally range from lows in the mid-20s in 

January to highs in the upper-80s and lower-90s during the month of July.  Annual precipitation 

averages are approximately 38 inches of rain and approximately 20 inches of snow fall in any 

given year. The wettest month on average is May. Recent history proves that weather events well 

outside of these averages can and do occur.  Climate change is expected to continue the trend of 

the past 40 to 50 years of an increased frequency of extreme weather events. 

Middleburg is subject to high wind events and extreme winter weather. Winter storms pose 

significant threats, as evidenced during the 2009 – 2010 winter season.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Middleburg, with the assumption that the data sources cited are 

reliable and accurate.  Unless otherwise cited, data on historical weather-related events is based 

on information made available through the Storm Event Database by NOAA‘s NCDC
52

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather and 

Drought hazards were ranked as ‗High‘ for Middleburg.  See Table 7.70 for a summary of hazard 

rankings. 

 

Table 7.70: Hazard Ranking for Middleburg 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-High 
Med-

Low 

Med-

Low 

 

 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Annualized loss statistics for Loudoun County based on NCDC historical data as the result of 

Flood, High Wind, Tornado, and Winter Storm are summarized in Table 7.71.    

Table 7.71: NCDC Annualized Loss for Loudoun County 

Annualized Loss as Determine through NCDC Data 

(based on property and crop damages and number of years of record)  

  Drought Flood  

High 

Wind  Tornado  

Winter 

Storm  
Total 

Annualized 

Losses  (All 

Hazards) 

Years of 

Record 17 17 21 59 17 

Loudoun 

County $351,549 $216,429  $176,618  $119,785 $31,982  $896,364  
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Middleburg based on HAZUS
MH

 runs for hurricane and earthquake are found in Tables 7.72 and 

7.73 below. 

Table 7.72: HAZUS
MH

 - Annualized Loss Due to Hurricane for Town of Middleburg 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of 

Middleburg 
$89 $5 0 $4 $1 $2 $1 $101 

 

Table 7.73: HAZUS
MH

 - Annualized Loss Due to Earthquake for Town of Middleburg 

Jurisdiction Annualized Loss 

Town of Middleburg $129 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects due to hurricanes is minimal, due to the Town of Middleburg‘s size. Although 

somewhat rare, earthquakes occasionally occur in the region.  That was the case July 16, 2010 

when a 3.6 magnitude quake centered near Gaithersburg, Maryland shook the area.  

 

A. Town of Middleburg Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 2010 Develop and test 

government 

Continuity of 

Operations Plan 

(COOP). 

Town 

Administration 

X X X X X X X X X X X X X X Internal to 

general 

fund 

12 months 

from 

endorsement 

of the plan 

Develop the 

COOP and 

train staff. 

High No 

2 

 

2010 Develop 

Geographical 

Information System 

with critical layers 

between the town and 

the county. 

Planning X X X X X X X X X X X X X X Internal to 

general 

fund, 

DHS 

Grant 

Funding, 

Hazard 

Mitigation 

Grant 

Funds 

12 months 

from 

endorsement 

of the plan 

Development 

of GIS 

system and 

associated 

data for 

hazard 

mitigation. 

High No 

 

3 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Planning and 

Zoning 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

4 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

Planning and 

Zoning 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

for 

qualified 

structures. 

 

5 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Planning and 

Zoning 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures. 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

6 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

Planning and 

Zoning 

X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

7 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Planning and 

Zoning 

     X         General 

funds 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Medium No 
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XVI. Town of Occoquan 
 

Derived from a Dogue Indian word meaning ‗at the end of the water‘, 

Occoquan was divided into lots and streets were laid out in 1804 by 

Nathaniel Ellicott, James Campbell and Luke Wheeler.  The town is 

located in northeastern Prince William County.  The population of the 

town was 759 as of the 2000 Census and was estimated by the Census 

Bureau to be 834 in 2009. Based on the 2005-2009 American 

Community Survey, the town population was comprised of 76.7% white, 

14% black or African American, 4.5% Native American, 1.2% from 

other races, and 3.6% bi-racial. Hispanic or Latino, of any race, 

represents 6.6% of the total population. 

 

Occoquan has a moderate climate.  Temperatures generally range from lows in the mid-20s in 

January to highs in the upper-80s and lower-90s during the month of July.  Annual precipitation 

averages are approximately 39 inches of rain and 16 or more inches of snow fall in any given 

year.  Recent history proves that weather events well outside of these averages can and do occur.  

Climate change is expected to continue the trend of the past 40 to 50 years of an increased 

frequency of extreme weather events. 

Occoquan is also subjected to tidal and storm surge flooding, due to the town‘s location at the 

Fall Line on the Occoquan River, a tributary to the Potomac River.  As sea levels rise, permanent 

inundation of low lying areas along and near the river shoreline is also a concern.  Occoquan is 

also susceptible to other natural hazards and risks, such as storm damage and winter weather, as 

evidenced during the 2009 – 2010 winter and summer seasons. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Occoquan, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
53

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence 

 Vulnerability of population in the hazard area 

 Historical impact, in terms of human lives and property and crop damage 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 

Drought hazards were ranked as ‗High‘ for Occoquan.  See Table 7.74 for a summary of hazard 

rankings. 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Table 7.74: Hazard Ranking for Town of Occoquan 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-Low Med 
Med-

Low 

 

Annualized loss statistics for Prince William County based on NCDC historical data as the result 

of Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.75.    

Table 7.75: NCDC Annualized Loss by Hazard for Prince William County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Drought Flood High Wind Tornado Winter Storm Total Annualized  

Loss (for all hazards) 
Years of Record 17 17 21 59 17 

Prince William 

County 
$114,402 $155,044 $795,511 $117,080 $60,502 $1,242,539 

 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses.   

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Occoquan based on HAZUS
MH

 runs for flood, hurricane and earthquake are found in Tables 

7.76, 7.77 and 7.78 below. 

Table 7.76: HAZUS
MH

 - Annualized Loss Due to Flood for Town of Occoquan 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of 

Occoquan 
$409,000 $372,000 $7,000 $0 $0 $0 $1,000 $789,000 

 

Table 7.77: HAZUS
MH

 - Annualized Loss Due to Hurricane for Town of Occoquan 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of 

Occoquan 
$898 $84 $1 $57 $6 $29 $6 $1,080 

 

Table 7.78: HAZUS
MH

 - Annualized Loss Due to Earthquake for Town of Occoquan 

Jurisdiction Annualized Loss 

Town of Occoquan $635 
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As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects due to flooding is high, due to Occoquan‘s location. Earthquakes occasionally 

occur in the region; that was the case July 16, 2010, when a 3.6 magnitude quake centered near 

Gaithersburg, Maryland, shook the area.  

 
A. Town of Occoquan Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Implement the relay 

dam sirens systems in 

the event of a dam 

failure.  

Town 

Manager 

X  X  X          USACE, 

FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

December 

2011 

Secure funding 

and develop 

implementation 

plan by 

February 2011 

High No 

2 

 

2010 Initiate a public 

outreach campaign to 

inform residents of 

local hazards, to 

include dam failure 

and the new dam 

failure sirens.  

Town 

Manager 

X X X X X X X X X X X X X X FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

US Army 

Corp of 

Engineers 

funding 

 

December 

2012 

Develop 

outreach plan 

and identify 

dissemination 

methods by 

July 2012. 

High No 

3 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

Town 

Manager 

X  X  X     X     FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Identify all 

priority flood-

prone 

structures by 

December 

2011. 

Medium No 
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4 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

Town 

Manager 

X  X  X          N/A, town 

manager 

evaluation. 

 

Ongoing Establish a 

schedule of 

review by June 

2011. 

 

Medium No 

5 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Town 

Manager 

X  X  X     X     FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

Ongoing Identify all 

priority flood-

prone 

structures by 

December 

2011. 

Medium No 
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6 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Town 

Manager 

     X         FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms to 

develop the 

plan. 

Medium No 
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XVII. Town of Purcellville  
 

First settled in 1764, the village became known as Purcellville 

on July 9, 1852, and was incorporated in 1908.  Many present 

structures in the town reflect the Victorian architecture of the 

turn of the century.  Located in the western portion of Loudoun 

County, the town has a total area of 2.6 square miles. Wine 

production is a thriving industry in this area, with approximately 30 wineries in the region. The 

Blue Ridge Mountains are just to the west and in good weather are usually visible from town.  

Recreation includes the WO&D bike trail, the western portion of which ends here. 

 

The population of the town was 3,584 as of the 2000 Census and was estimated by the Census 

Bureau to be 5,309 in 2009. The population density in 2000 was 1,512 persons per square mile. 

There were 1,292 housing units at an average density of 545 per square miles. Based on the 

2005-2009 American Community Survey, the town population was comprised of 88% white, 

3.8% black or African American, 2.4% Asian, 0.3% from other races, and 5.6% bi-racial. 

Hispanics or Latinos of any race were 5.8% of the total population. 

 

Purcellville has a moderate climate.  The average annual temperature is approximately 58 

degrees.  Temperatures generally range from lows in the mid-20s in January to highs in the 

upper-80s and lower-90s during the month of July.  Annual precipitation averages are 

approximately 43 inches with over 20 inches of snow falling in any given year. Recent history 

proves that weather events well outside of these averages can and do occur.  Climate change is 

expected to continue the trend of the past 40 to 50 years of an increased frequency of extreme 

weather events. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Purcellville, with the assumption that the data sources cited are 

reliable and accurate.  Unless otherwise cited, data on historical weather-related events is based 

on information made available through the Storm Event Database by NOAA‘s NCDC
54

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 

Drought hazards were ranked as ‗High‘ for Purcellville.  See Table 7.79 for a summary of hazard 

rankings. 

 

 

 

http://en.wikipedia.org/wiki/Population_density
http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Table 7.79: Hazard Ranking for Purcellville 

Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

High High High High High Med Med-High 
Med-

Low 

Med-

Low 
 

Annualized loss statistics for Purcellville based on NCDC historical data as the result of Flood, 

High Wind, Tornado, and Winter Storm are summarized in Table 7.80.    

Table 7.80: NCDC Annualized Loss by Hazard for Loudoun County 

Annualized Loss as Determine through NCDC Data 

(based on property and crop damages and number of years of record)  

  Drought Flood  

High 

Wind  Tornado  

Winter 

Storm  
Total 

Annualized 

Losses  (All 

Hazards) 

Years of 

Record 17 17 21 59 17 

Loudoun 

County $351,549 $216,429  $176,618  $119,785 $31,982  $896,364  
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

 

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Purcellville based on HAZUS
MH

 runs for hurricane and earthquake are found in Tables 7.81 and 

7.82. 

 

Table 7.81: HAZUS
MH

 - Annualized Loss Due to Hurricane for Purcellville 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annuali

zed Loss 
Town of 

Purcellville $730 $41 $1 $29 $3 $10 $4 $818 

 

Table 7.82: HAZUS
MH

 - Annualized Loss Due to Earthquake for Purcellville 

Jurisdiction Annualized Loss 

Town of Purcellville $911 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects due to hurricanes and earthquakes is generally low at less than $1,000. Although 
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somewhat rare, earthquakes occasionally occur in the region.  That was the case July 16, 2010, 

when a 3.6 magnitude quake centered near Gaithersburg, Maryland, shook the area.  

A. Town of Purcellville Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

4  

 

2006 Assess the roadway 

structure at various 

intersections 

throughout the Town 

of Purcellville to 

avoid repeated 

flooding. 

Public Works X  X  X          Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

funding 

December 

2015 

Identify 

funding 

sources by 

January 2012 

High No 

1 

 

2010 Continue to identify 

and employ a broad 

range of warning 

systems throughout 

the Town of 

Purcellville. 

Police 

Department 

X X X X X X X X X X X X X X UASI 

funding, 

DHS grants, 

town/county 

funding 

December 

2015 

Identify one 

new warning 

system to 

utilize by 

December 

2012. 

High No 

 

2 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Planning and 

Zoning 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

3 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

Planning and 

Zoning 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

 

4 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Planning and 

Zoning 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

5 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

Planning and 

Zoning 

X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

6 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Town 

Manager 

     X         General 

Funds, 

FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Medium No 
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XVIII. Town of Quantico 
 

Quantico is located on the Potomac River in Prince William County and surrounded by Marine 

Corps Base Quantico.  The 2000 census estimate for the town was 561 and was estimated by the 

Census Bureau to be 607 in 2009. Based on the 2005-2009 American Community Survey, the 

town population was comprised of 63.8% white, 16.1% black or African American, 1.3% Native 

American, 6.3% Asian, 2.9% from other races, and 9.5% bi-racial. Hispanics or Latinos, of any 

race, represent 8.4% of the total population.  

 

Quantico has a moderate climate.  Temperatures generally range from lows in the mid-20s in 

January to highs in the upper-80s and lower-90s during the month of July.  Annual precipitation 

averages are approximately 41 inches of rain and 16 or more inches of snow fall in any given 

year.  Recent history proves that weather events well outside of these averages can and do occur.  

Climate change is expected to continue the trend of the past 40 to 50 years of an increased 

frequency of extreme weather events. 

The town is also subjected to tidal and storm surge flooding, due to its location on the Potomac 

River.  As sea levels rise, permanent inundation of low lying areas along and near the river 

shoreline is also a concern.  Quantico is also susceptible to other natural hazards and risks, such 

as storm damage and winter weather, as evidenced during the 2009 – 2010 winter and summer 

seasons. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Quantico, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
55

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 

Drought hazards were ranked as ‗High‘ for Quantico.  See Table 7.83 for a summary of hazard 

rankings. 

 

Table 7.83: Hazard Ranking for Town of Quantico 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-Low Med 
Med-

Low 
 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Annualized loss statistics for Prince William County based on NCDC historical data as the result 

of Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.84.    

 

Table 7.84: NCDC Annualized Loss by Hazard for Prince William County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Drought Flood High Wind Tornado Winter Storm Total Annualized  

Loss (for all hazards) 
Years of Record 17 17 21 59 17 

Prince William 

County 
$114,402 $155,044 $795,511 $117,080 $60,502 $1,242,539 

 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses.   

 

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Quantico based on HAZUS
MH

 runs for flood, hurricane, and earthquake are found in Tables 7.85, 

7.86, and 7.87 below. 

 

Table 7.85: HAZUS
MH

 - Annualized Loss Due to Flood for Town of Quantico 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of 

Quantico 
$16,000 $17,000 $0 $0 $0 $0 $0 $33,000 

 

Table 7.86: HAZUS
MH

 - Annualized Loss Due to Hurricane for Town of Quantico 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of 

Quantico 
$2,050 $370 $4 $211 $38 $151 $40 $2,864 

 

Table 7.87: HAZUS
MH

 - Annualized Loss Due to Earthquake for Town of Quantico 

Jurisdiction Annualized Loss 

Town of Quantico $1,032 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects due to flooding is high, due to Quantico‘s location. Earthquakes occasionally 

occur in the region; that was the case July 16, 2010, when a 3.6 magnitude quake centered near 

Gaithersburg, Maryland, shook the area. 

 
A. Town of Quantico Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Assess the roadway 

structure at various 

intersections 

throughout the Town 

of Quantico to avoid 

repeated flooding. 

Office of the 

Mayor 

X  X  X          Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

funding 

December 

2015 

Identify 

funding 

sources by 

January 2012 

High No 

2 

 

2010 Continue to identify 

and employ a broad 

range of warning 

systems throughout 

the Town of 

Quantico. 

Office of the 

Mayor 

X X X X X X X X X X X X X X UASI 

funding, 

DHS grants, 

town/county 

funding 

December 

2015 

Identify one 

new warning 

system to 

utilize by 

December 

2012. 

High No 

 

3 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Office of the 

Mayor 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

4 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

Office of the 

Mayor 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

 

5 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Office of the 

Mayor 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

6 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

Office of the 

Mayor 

X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Compl-

etion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 

7 2010 Determine feasibility 

of developing a 

drought preparedness 

and response plan 

Office of the 

Mayor 

     X         General 

Funds, 

FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Medium No 
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XIX. Town of Round Hill 
 

Named after the 910 foot hill located just southwest of 

the town center, and part of the foothills of the Blue 

Ridge Mountains, Round Hill was incorporated in 1900. 

Round Hill was used during the American Civil War as a 

signals post by both the Confederate and Union troops.  

 

The Town is located at the crossroads of Virginia routes 7 

and 719, approximately 45 miles northwest of 

Washington, DC. The town was the terminus of the 

Washington and Old Dominion Railroad, formerly the 

Washington and Ohio line. It is located 7 miles from the 

Shenandoah River, 15 miles from Harpers Ferry and four miles from the Appalachian Trail. 

 

The population of the Round Hill was 500 as of the 2000 Census and was 539 in 2010. It is part 

of Loudoun County. Round Hill covers 0.2 square miles of land. The town population was 

comprised of 93% white, 2.8% Black or African American, 1.1% Asian, and 0.9% bi-racial. 

Round Hill has a moderate climate. Temperatures generally range from lows in the mid-20s in 

January to highs in the upper-80s and lower-90s during the month of July.  Annual precipitation 

averages are approximately 38 inches of rain and 20 inches of snow fall in any given year, with 

May being the wettest month on average. Recent history proves that weather events well outside 

of these averages can and do occur.  Climate change is expected to continue the trend of the past 

40 to 50 years of an increased frequency of extreme weather events. 

Round Hill is subject to high wind events and extreme winter weather. Winter storms pose 

significant threats, as evidenced during the 2009 – 2010 winter season.  

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including Round Hill, with the assumption that the data sources cited are reliable 

and accurate.  Unless otherwise cited, data on historical weather-related events is based on 

information made available through the Storm Event Database by NOAA‘s NCDC
56

.  Hazards 

were ranked using a semi-quantitative scoring system that involved grouping the data values 

(normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, Winter Weather, and 

Drought hazards were ranked as ‗High‘ for Round Hill.  See Table 7.88 for a summary of hazard 

rankings. 

 

http://en.wikipedia.org/wiki/American_Civil_War
http://en.wikipedia.org/wiki/Signals_(military)
http://en.wikipedia.org/wiki/Confederate_army
http://en.wikipedia.org/wiki/Union_army
http://en.wikipedia.org/wiki/Washington,_DC
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Table 7.88: Hazard Ranking for Round Hill 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High High Med Med-High 
Med-

Low 

Med-

Low 
 

Annualized loss statistics for Loudoun County based on NCDC historical data as the result of 

Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.89.    

Table 7.89: NCDC Annualized Loss by Loudoun County 

Annualized Loss as Determine through NCDC Data 

(based on property and crop damages and number of years of record)  

  Drought Flood  

High 

Wind  Tornado  

Winter 

Storm  
Total 

Annualized 

Losses  (All 

Hazards) 

Years of 

Record 17 17 21 59 17 

Loudoun 

County $351,549 $216,429  $176,618  $119,785 $31,982  $896,364  
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses. 

Much of the NCDC data is gathered from damage reports and insurance records.  

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for 

Round Hill based on HAZUS
MH

 runs for hurricane and earthquake are found in Tables 7.90 and 

7.91 below. 

Table 7.90: HAZUS
MH

 - Annualized Loss Due to Hurricane for Round Hill 

Jurisdiction Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of Round 

Hill 
$44 $2 $0 $2 $0 $1 $0 $48 

 

Table 7.91: HAZUS
MH

 - Annualized Loss Due to Earthquake for Round Hill 

Jurisdiction Annualized Loss 

Town of Round Hill $53 
 

As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects is relatively low at $49 for hurricane wind and $53 for earthquake. Although 
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somewhat rare, earthquakes occasionally occur in the region.  That was the case July 16, 2010, 

when a 3.6 magnitude quake centered near Gaithersburg, Maryland, shook the area.  

 

A. Town of Round Hill Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Identify the Town‘s 

Critical Infrastructure and 

develop a GIS layer 

Loudoun 

County Office 

of Emergency 

Management/T

own of Round 

Hill Planning 

X X X X X X X X X X X X X X Local 

funding, 

DHS 

funding, 

Hazard 

Mitigation 

Grant 

Programs 

December 

2012 

Secure 

funding 

Critical 

 

No 

2 

 

2010 Implement drainage 

improvements in low-lying 

roadways. 

Virginia 

Department of 

Transportation 

X X X X X X X X X X X X X X DHS 

funding, 

Hazard 

Mitigation 

Grant 

Programs 

December 

2014 

Secure 

funding 

Critical 

 

No 

3 

 

2010 Provide back-up power for 

critical facilities. 

Town of 

Round Hill 

X X X X X X X X X X X X X X Local 

funding, 

DHS 

funding, 

Hazard 

Mitigation 

Grant 

Programs 

December 

2014 

Secure 

funding 

Critical No 

4 

 

2010 Establish and test 

emergency notification 

procedures and protocols 

for Town personnel. 

Town of 

Round Hill 

X X X X X X X X X X X X X X Local 

funding 

December 

2012 

Allocate 

funding 

Critical No 

5 

 

2010 Develop and test a 

Continuity of Operations 

Plan (COOP). 

Town of 

Round Hill / 

Loudoun 

County Office 

of Emergency 

Management 

X X X X X X X X X X X X X X Local 

funding, 

DHS 

funding, 

Hazard 

Mitigation 

Grant 

Programs 

December 

2014 

Secure 

funding 

Critical No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

6 

 

2010 Conduct annual outreach to 

each FEMA-listed 

repetitive loss and severe 

repetitive loss property 

owner, providing 

information on mitigation 

programs (grant assistance, 

mitigation measures, flood 

insurance information) that 

can assist them in reducing 

their flood risk. 

Planning 

Commission 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

7 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of acquisition/ 

demolition, elevation, flood 

proofing, minor localized 

flood control projects, 

mitigation reconstruction 

and where feasible using 

FEMA HMA programs 

where appropriate. 

Planning 

Commission 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures. 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 

8 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include but not 

limited to roof structure 

improvement, to meet or 

exceed building code 

standards, upgrade of 

electrical panels to accept 

Planning 

Commission 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding 

for 

qualified 

structures. 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

generators, etc.  structural 

review.  

9 

 

2010 Review locality‘s 

compliance with the 

National Flood Insurance 

Program with an annual 

review of the Floodplain 

Ordinances and any newly 

permitted activities in the 

100-year floodplain. 

Additionally, Conduct 

annual review of repetitive 

loss and severe repetitive 

loss property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of the 

geographic location of each 

repetitive loss property and 

determination if that 

property has been 

mitigated and by what 

means. Provide corrections 

if needed by filing form 

FEMA AW-501. 

Planning 

Commission 

X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 

9 2010 Determine feasibility of 

developing a drought 

preparedness and response 

plan 

Town of 

Round Hill / 

Loudoun 

County Office 

of Emergency 

Management 

     X         General 

Funds, 

FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding, 

 

December 

2013 

Research and 

identify 

applicable 

funding 

mechanisms 

to develop 

the plan. 

Medium No 
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XX. Town of Vienna 
 
Originally called Ayr Hill, the Fairfax County village agreed in the 

1850s to change its name to Vienna at the request of William Hendrick, 

a medical doctor who grew up in Vienna, New York. Vienna was 

incorporated into a town in 1890.   The population of the town was 

14,453 as of the 2000 Census and was estimated by the Census Bureau 

to be 15,215 in 2009.  Based on the 2005-2009 American Community 

Survey, the town population was comprised of 76.5% white, 6% black 

or African American, 0.2% Native American, 11% Asian, 4.5% from 

other races, and 1.8% bi-racial. Hispanics or Latinos, of any race, represent 10.7% of the total 

population. 

 

The Town of Vienna has a moderate climate.  Temperatures generally range from lows in the 

mid-20s in January to highs in the upper-80s and lower-90s during the month of July.  Annual 

precipitation averages are approximately 45 inches of rain and 15 or more inches of snow fall in 

any given year.  Recent history proves that weather events well outside of these averages can and 

do occur.  Climate change is expected to continue the trend of the past 40 to 50 years of an 

increased frequency of extreme weather events. 

The town‘s location on the eastern edge of the Virginia piedmont make it susceptible to other 

natural hazards and risks, such as storm damage and winter weather, as evidenced during the 

2009 – 2010 winter season. 

The Town of Vienna‘s situation in the Washington metropolitan area and its ease of access by 

car and public transportation have attracted an increasingly-varied residential and commercial 

development.  Fairfax County‘s central business district, Tyson‘s Corner, is just outside of the 

town‘s corporate limits.  It is the 12
th

 largest central business district in the United States. 

To a large extent, historical records are used to identify the level of risk within the Northern 

Virginia region, including the Town of Vienna, with the assumption that the data sources cited 

are reliable and accurate.  Unless otherwise cited, data on historical weather-related events is 

based on information made available through the Storm Event Database by NOAA‘s NCDC
57

.  

Hazards were ranked using a semi-quantitative scoring system that involved grouping the data 

values (normalized to account for inflation) based on statistical methods.  This method prioritizes 

hazard risk based on a blend of quantitative factors extracted from NCDC and other available 

data sources. The parameters considered include: 

 Historical occurrence; 

 Vulnerability of population in the hazard area; and 

 Historical impact, in terms of human lives and property and crop damage. 

 

The hazard scores were assigned a category of ‗Low‘; ‗Medium-Low‘; ‗Medium‘; ‗Medium-

High‘; or ‗High‘.  Based on this methodology, Flood, Wind, Tornado, and Winter Weather 

hazards were ranked as ‗High‘ for the Town of Vienna.  See Table 7.92 for a summary of hazard 

rankings. 

 

http://en.wikipedia.org/wiki/Hispanic_(U.S._Census)
http://en.wikipedia.org/wiki/Latino_(U.S._Census)
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Table 7.92: Hazard Ranking for the Town of Vienna 

Hazard Flood Wind Tornado 
Winter 

Weather 
Drought Earthquake Landslide Wildfire Karst 

Ranking High High High High 
Med-

High 
Med Med-Low Med 

Med-

Low 

Annualized loss statistics for Fairfax County based on NCDC historical data as the result of 

Flood, High Wind, Tornado and Winter Storm are summarized in Table 7.93. The NCDC only 

reports losses for hazards at the city and county level.    

Table 7.93: NCDC Annualized Loss by Hazard for Fairfax County 

Annualized Loss as determine through NCDC data 

(based on property and crop damages and number of years of record) 

 
Flood High Wind Tornado Winter Storm Total Annualized Loss 

Years of Record 17 21 59 17 

Fairfax County $801,903 $612,562 $2,265,041 $60,537 $3,830,698 
 

It should be noted that while the NCDC storm events data is the most comprehensive database 

available for which to compare most natural hazards, its considerable limitations include spotty 

property and crop damage data that are considered to significantly under-estimate actual losses.   

FEMA‘s HAZUS
MH

 model provides another method for estimating annualized loss that uses 

science and engineering principals and building stock values along with historical hazard 

occurrences to analyze potential damage and economic loss.  Annualized loss statistics for the 

Town of Vienna based on HAZUS
MH

 runs for flood, hurricane and earthquake are found in 

Tables 7.94, 7.95 and 7.96 below. 

Table 7.94: HAZUS
MH

 - Annualized Loss Due to Flood for the Town of Vienna 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 
Town of Vienna $0 $0 $0 $0 $0 $0 $0 $0 
 

Table 7.95: HAZUS
MH

 - Annualized Loss Due to Hurricane for the Town of Vienna 

Jurisdiction 
Building 

Loss 

Contents 

Loss 

Inventory 

Loss 

Relocation 

Loss 

Income 

Loss 

Rental 

Loss 

Wage 

Loss 

Total 

Annualized 

Loss 

Town of Vienna $36,154 $3,979 $43 $2,263 $403 $791 $460 $44,093 
 

Table 7.96: HAZUS
MH

 - Annualized Loss Due to Earthquake for the Town of Vienna 

Jurisdiction Annualized Loss 

Town of Vienna $29,422 
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As seen in the HAZUS
MH

 analysis, the potential annual loss to property, contents, inventory and 

related effects due to hurricanes is significant for the town. Earthquakes occasionally occur in the 

region; that was the case July 16, 2010, when a 3.6 magnitude quake centered near Gaithersburg, 

Maryland, shook the area.  

A. Town of Vienna Mitigation Actions and Action Plan  
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

1 

 

2010 Assess the roadway 

structure at various 

intersections 

throughout the Town 

of Vienna to avoid 

repeated flooding. 

Town of 

Vienna 

Public Works 

X  X  X          Hazard 

Mitigation 

Assistance 

grant 

funding, 

County 

funding 

December 

2015 

Identify 

funding 

sources by 

January 2012 

High No 

2 

 

2010 Continue to identify 

and employ a broad 

range of warning 

systems throughout 

the Town of Vienna. 

Town of 

Vienna Police 

Department 

X X X X X X X X X X X X X X UASI 

funding, 

DHS grants, 

town/county 

funding 

December 

2015 

Identify one 

new warning 

system to 

utilize by 

December 

2012. 

High No 

 

3 

 

2010 Conduct annual 

outreach to each 

FEMA-listed 

repetitive loss and 

severe repetitive loss 

property owner, 

providing information 

on mitigation 

programs (grant 

assistance, mitigation 

measures, flood 

insurance 

information) that can 

assist them in 

reducing their flood 

risk. 

Town of 

Vienna Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures.  

 

Ongoing Develop 

outreach 

materials, or 

identify 

appropriate 

outreach 

materials for 

dissemination 

by June 

2011. 

Medium No 

4 

 

2010 Support mitigation of 

priority flood-prone 

structures through 

promotion of 

acquisition/ 

demolition, elevation, 

flood proofing, minor 

localized flood 

Town of 

Vienna Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

Ongoing Identify all 

priority 

flood-prone 

structures by 

December 

2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

control projects, 

mitigation 

reconstruction and 

where feasible using 

FEMA HMA 

programs where 

appropriate. 

 

5 

 

2010 Promote structural 

mitigation to assure 

redundancy of critical 

facilities, to include 

but not limited to roof 

structure 

improvement, to meet 

or exceed building 

code standards, 

upgrade of electrical 

panels to accept 

generators, etc. 

Town of 

Vienna Police 

Department 

X  X  X          FEMA 

Unified 

Hazard 

Mitigation 

Assistance 

funding for 

qualified 

structures. 

 

Ongoing Query local 

government 

building 

services 

staffs as to 

effectiveness 

of provided 

information 

regarding the 

structural 

review.  

Medium No 

6 

 

2010 Review locality‘s 

compliance with the 

National Flood 

Insurance Program 

with an annual review 

of the Floodplain 

Ordinances and any 

newly permitted 

activities in the 100-

year floodplain. 

Additionally, Conduct 

annual review of 

repetitive loss and 

severe repetitive loss 

property list requested 

of VDEM to ensure 

accuracy. Review will 

include verification of 

Town of 

Vienna Police 

Department 

X  X  X          General 

funds  

Ongoing Establish a 

schedule of 

review and 

review 

committee (if 

necessary) by 

June 2011. 

Medium No 
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Funding 

Source 

Target 

Completion 

Date 

Interim 

Measure of 

Success 

Priority 

Keep 

Action 

Redacted 

(Yes/No) 

the geographic 

location of each 

repetitive loss 

property and 

determination if that 

property has been 

mitigated and by what 

means. Provide 

corrections if needed 

by filing form FEMA 

AW-501. 
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Chapter 8: Plan Maintenance 
 

This section discusses how the mitigation strategies will be implemented by the Northern 

Virginia jurisdictions and how the overall Plan will be evaluated and enhanced over time. These 

aspects were reviewed and updated by the MAC for the 2010 update.  This section also discusses 

how the public will continue to be involved in the hazard mitigation planning process.  It consists 

of the following three subsections:  

 Implementation; 

 Monitoring, Evaluation and Enhancement; and 

 Continued Public Involvement. 

 

I. Implementation 
 

Each jurisdiction participating in the Northern Virginia Hazard Mitigation Plan is responsible for 

implementing specific mitigation actions as prescribed in their locally adopted Mitigation Action 

Plan.  In each Mitigation Action Plan, every proposed action is assigned to a specific local 

department or agency in order to assign responsibility and accountability and increase the 

likelihood of subsequent implementation.  This approach enables individual jurisdictions to 

update their unique Mitigation Action Plan as needed without altering the broader focus of the 

Regional Plan.  The separate adoption of locally-specific actions also ensures that each 

jurisdiction is not held responsible for monitoring and implementing the actions of other 

jurisdictions involved in the planning process. 

 

In addition to the assignment of a local lead department or agency, the completion date and 

interim measure of success date have been assigned in order to assess whether actions are being 

implemented in a timely fashion.  The Northern Virginia jurisdictions will seek outside funding 

sources to implement mitigation projects in both the pre-disaster and post-disaster environments.  

When applicable, potential funding sources have been identified and targeted for the proposed 

actions listed in the Mitigation Action Plans. 

 

It will be the responsibility of each participating jurisdiction to determine additional 

implementation procedures beyond those listed within their Mitigation Action Plan.  This 

includes integrating the requirements of the Northern Virginia Hazard Mitigation Plan into other 

local planning documents, processes, or mechanisms, such as comprehensive or capital 

improvement plans, when appropriate
58

.  The members of the Northern Virginia MAC will 

remain charged with ensuring that the goals and strategies of new and updated local planning 

documents for their jurisdictions or agencies are consistent with the goals and actions of the 

Hazard Mitigation Plan, and will not contribute to increased hazard vulnerability in their 

particular jurisdictions or the region as a whole. 

 

Opportunities to integrate the requirements of this Plan into other local planning mechanisms 

shall continue to be identified through future meetings of the Northern Virginia MAC and 

through the five-year review process described herein.  Although it is recognized that there are 

many possible benefits to integrating components of this Plan into other local planning 

mechanisms, the development and maintenance of this stand-alone Hazard Mitigation Plan is 
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deemed by the Northern Virginia MAC to be the most effective and appropriate method to 

implement local hazard mitigation actions at this time.  As such, the primary means for 

integrating mitigation strategies into other local planning mechanisms will be through the 

revision, update, and implementation of each jurisdiction‘s individual Mitigation Action Plan 

specific planning and administrative tasks (e.g., plan amendments, ordinance revisions, capital 

improvement projects, etc.). 

 

The MAC will continue to coordinate with local jurisdictions in creating processes by which the 

requirements of this Plan will be incorporated into other local plans.  During the planning 

process for new and updated local planning documents, such as a comprehensive plan, capital 

improvements plan, or emergency management plan, the MAC will provide a copy of the Plan to 

the appropriate parties.  The MAC will continue to recommend that all goals and strategies of 

new and updated local planning documents be consistent with the Regional Plan and will not 

contribute to increased hazards in the affected jurisdiction(s).   

 

II. Monitoring, Evaluation, and Enhancement 
 

Periodic revisions and updates of the Northern Virginia Hazard Mitigation Plan are required to 

ensure that the goals of the plan are kept current, taking into account potential changes in hazard 

vulnerability and mitigation priorities.  In addition, revisions may be necessary to ensure that the 

Plan is in full compliance with applicable Federal and State regulations.  Periodic evaluation of 

the Plan will also ensure that specific mitigation actions are being reviewed and carried out 

according to each participating jurisdiction‘s individual Mitigation Action Plan. 

 

The Northern Virginia MAC will continue to meet annually and following any disaster events 

warranting a reexamination of the mitigation actions being implemented or proposed by the 

participating jurisdictions.  This will ensure that the Plan is continuously updated to reflect 

changing conditions and needs within the region. Additionally, they will reexamine the need to 

incorporate specific strategies into other planning initiatives as necessary. Each participating 

jurisdiction will be encouraged by the MAC to complete yearly reviews on the progress of their 

respective Mitigation Action Plan, and incorporate their strategies into local planning initiatives 

as appropriate.  If determined appropriate or as requested, an annual report on the Plan will be 

developed by the MAC and submitted to the local governing bodies of participating jurisdictions 

in order to report progress on the actions identified in the Plan and to provide information on the 

latest legislative requirements and/or changes to those requirements.  

 

If any participating jurisdiction no longer wishes to actively participate in the development and 

maintenance of the plan, they must notify the MAC in writing. 

 

A. Five-Year Plan Review 
The plan will be reviewed by the MAC every five years to determine whether there have been 

any significant changes in the region that may, in turn, necessitate changes in the types of 

mitigation actions proposed.  New development in identified hazard areas, an increased exposure 

to hazards, the increase or decrease in capability to address hazards, and changes to Federal or 

State legislation are examples of factors that may affect the necessary content of the Plan.   
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The plan review process provides regional and community officials with an opportunity to 

evaluate those actions that have been successful and to explore the possibility of documenting 

potential losses avoided due to the implementation of specific mitigation measures.  The plan 

review also provides the opportunity to address mitigation actions that may not have been 

successfully implemented as assigned.  The MAC will be responsible for reconvening the MAC 

and conducting the five-year review in coordination with the VDEM.   

 

During the five-year plan review process, the following questions will be considered as criteria 

for assessing the effectiveness and appropriateness of the Plan: 

 Do the regional goals address current and expected conditions? 

 Has the nature or magnitude of risks changed? 

 Are the current resources appropriate for implementing the Plan? 

 Are there local implementation problems, such as technical, political, legal, or 

coordination issues with other agencies? 

 Have the outcomes occurred as expected? 

 Did the jurisdictions, agencies, and other partners participate in the plan implementation 

process as proposed? 

 

Following the five-year review, any necessary revisions will be implemented according to the 

reporting procedures and plan amendment process outlined herein. Upon completion of the 

review and update/amendment process, the Northern Virginia Hazard Mitigation Plan will be 

submitted to the State Hazard Mitigation Officer for final review and approval in coordination 

with FEMA. 
 

B. Disaster Declaration 
Following a disaster declaration, the Northern Virginia MAC will reconvene and the Plan will be 

revised as necessary to reflect lessons learned, or to address specific circumstances arising from 

the event.  It will be the responsibility of the NVRC to reconvene the MAC and to ensure the 

appropriate stakeholders are invited to participate in the plan revision and update process 

following declared disaster events. 
 

C. Reporting Procedures 
The results of the five-year review will be summarized by the MAC in a report that will include 

an evaluation of the effectiveness of the Plan and any required or recommended changes or 

amendments.  The report will also include an evaluation of implementation progress for each of 

the proposed mitigation actions, identifying reasons for delays or obstacles to their completion 

along with recommended strategies to overcome them. 

 

Any necessary revisions to the Regional Plan elements shall follow the plan amendment process 

outlined herein.  For changes and updates to the individual Mitigation Action Plans, appropriate 

local designees will assign responsibility for completion of the task. 

 
D. Plan Amendment Process 

Local participating jurisdictions have the authority to approve/adopt changes to their own 

Mitigation Action Plans without approval from the MAC; however, the MAC should be advised 

of all changes as a courtesy and for consideration for changes or modifications to the regional 
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Plan.  The MAC will be responsible for verifying that the proposed change will not affect the 

jurisdiction‘s compliance with current State and Federal mitigation planning requirements.  

Changes to either the Regional Plan or local Mitigation Action Plans will necessitate the 

adoption of these changes by the appropriate governing body, and ultimately or upon request the 

updated Plan or plan component(s) will be submitted to VDEM. 

 

The MAC and its participating jurisdictions will forward information on any proposed change(s) 

to all interested parties including, but not limited to, all affected county and municipal 

departments, residents and businesses.  When a proposed amendment may directly affect 

particular private individuals or properties, each jurisdiction will follow existing local, State or 

Federal notification requirements which may include published public notices as well as direct 

mailings.  Information on any proposed plan amendments will also be forwarded to VDEM.  

This information will be disseminated in order to seek input on the proposed amendment(s) for 

not less than a 45-day review and comment period. 

 

At the end of the 45-day review and comment period, the proposed amendment(s) and all 

comments will be forwarded to the MAC for final consideration.  The committee will review the 

proposed amendment along with the comments received from other parties, and if acceptable, the 

committee will submit a recommendation for the approval and adoption of changes to the Plan to 

each appropriate governing body within 60 days. 

 

In determining whether to recommend approval or denial of a plan amendment request, the 

following factors will be considered by the MAC: 

 There are errors, inaccuracies, or omissions made in the identification of issues or needs 

in the Plan; 

 New issues or needs have been identified which are not adequately addressed in the Plan; 

 There has been a change in information, data, or assumptions from those on which the 

Plan is based; and 

 There has been a change in local capabilities to implement proposed hazard mitigation 

activities. 

 

Upon receiving the recommendation from the Northern Virginia MAC and prior to adoption of 

the Plan, each local governing body will hold a public hearing.  The governing body will review 

the recommendation from the committee (including the factors listed above) and any oral or 

written comments received at the public hearing.  Following that review, the governing body will 

take one of the following actions: 

 Adopt the proposed amendments as presented; 

 Adopt the proposed amendments with modifications; 

 Refer the amendments request back to the MAC for further revision; or 

 Defer the amendment request back to the MAC for further consideration and/or 

additional hearings. 
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III. Continued Public Involvement 
 

Public participation is an integral component of the mitigation planning process and will 

continue to be essential as this Plan evolves over time.  As described above, significant changes 

or amendments to the Plan may require a public hearing prior to any adoption procedures. 

 

Additional efforts to involve the public in the maintenance, evaluation, and revision process will 

be made as necessary.  These efforts may include: 

 Advertising meetings of the MAC in the local newspaper, public bulletin boards, and/or 

municipal or county office buildings; 

 Designating willing and voluntary citizens and private sector representatives as official 

members of the MAC; 

 Utilizing local media to update the public on any maintenance and/or periodic review 

activities taking place; 

 Utilizing the MAC and municipal or county websites to advertise any maintenance and/or 

periodic review activities taking place; and 

 Keeping copies of the Plan in public libraries and making it accessible via public 

Websites. 
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Local Hazard Mitigation Plan Review Crosswalk                FEMA Region III 
Jurisdiction:         

Updated March 2011  

 Instructions for Using the Plan Review Crosswalk for Review of Local Mitigation Plans 

  
Attached is a Plan Review Crosswalk based on the Multi-Hazard Mitigation Planning Guidance Under the Disaster Mitigation Act of 2000, published by FEMA, dated March 
2004.  This Plan Review Crosswalk is consistent with the Disaster Mitigation Act of 2000 (P.L. 106-390), enacted October 30, 2000 and 44 CFR Part 201 – Mitigation Planning, 
Interim Final Rule (the Rule), published February 26, 2002. 

SCORING SYSTEM  

N – Needs Improvement:  The plan does not meet the minimum for the requirement.  Reviewer’s comments must be provided. 

S – Satisfactory:  The plan meets the minimum for the requirement.  Reviewer’s comments are encouraged, but not required. 

Each requirement includes separate elements. All elements of a requirement must be rated “Satisfactory” in order for the requirement to be fulfilled and receive a summary score 
of “Satisfactory.”  A “Needs Improvement” score on elements shaded in gray (recommended but not required) will not preclude the plan from passing. 

When reviewing single jurisdiction plans, reviewers may want to put an N/A in the boxes for multi-jurisdictional plan requirements. When reviewing multi-jurisdictional plans, 
reviewers may want to put an N/A in the prerequisite box for single jurisdiction plans. 

States that have additional requirements can add them in the appropriate sections of the Multi-Hazard Mitigation Planning Guidance or create a new section and modify this Plan 
Review Crosswalk to record the score for those requirements. 

Optional matrices for assisting in the review of sections on profiling hazards, assessing vulnerability, and identifying and analyzing mitigation actions are found at the end of the 
Plan Review Crosswalk. 

The example below illustrates how to fill in the Plan Review Crosswalk.   

 Example 

Assessing Vulnerability:  Overview  

Requirement §201.6(c)(2)(ii):  [The risk assessment shall include a] description of the jurisdiction’s vulnerability to the hazards described in paragraph (c)(2)(i) of this section. This description 

shall include an overall summary of each hazard and its impact on the community. 

  
 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
 
Reviewer’s Comments 

SCORE 
 

 

N S 

 A. Does the new or updated plan include 
an overall summary description of the 
jurisdiction’s vulnerability to each 
hazard? 

Section II, pp. 4-10 The plan describes the types of assets that are located within geographically defined 
hazard areas as well as those that would be affected by winter storms. 

 ����    

 

 B. Does the new or updated plan address 
the impact of each hazard on the 
jurisdiction? 

Section II, pp. 10-
20 

The plan does not address the impact of two of the five hazards addressed in the plan. 

Required Revisions: 

• Include a description of the impact of floods and earthquakes on the assets.   

Recommended Revisions: 

• This information can be presented in terms of dollar value or percentages of damage.  

 

����     

 

 
SUMMARY SCORE ����      

  



Local Hazard Mitigation Plan Review Crosswalk                FEMA Region III 
Jurisdiction:         

Updated March 2011  

Local Mitigation Plan Review and Approval Status 

Jurisdiction: 
 

Title of Plan: Date of Plan: 

Local Point of Contact: 
 

Address: 

Title: 
 
Agency: 
 
Phone Number: 
 

E-Mail: 

 

State Reviewer: 
Robbie Coates 

Title: 
Hazard Mitigation Coordinator 

Date: 
April 25, 2011 

 

FEMA Reviewer: 
 

Title: Date: 

Date Received in FEMA Region [Insert #]  

Plan Not Approved  

Plan Approved  

Date Approved  

 

Jurisdiction: 

NFIP Status* 

Y N N/A 
CRS 

Class 

1.      

2.     

3.     

4.     

5.     [ATTACH PAGE(S) WITH ADDITIONAL JURISDICTIONS]     

* Notes: Y = Participating N = Not Participating N/A = Not Mapped 
 



Local Hazard Mitigation Plan Review Crosswalk                FEMA Region III 
Jurisdiction:         

Updated March 2011  

 
L O C A L  M I T I G A T I O N  P L A N  R E V I E W  S U M M A R Y  

The plan cannot be approved if the plan has not been formally adopted.  Each requirement 
includes separate elements. All elements of the requirement must be rated “Satisfactory” in 
order for the requirement to be fulfilled and receive a score of “Satisfactory.” Elements of each 
requirement are listed on the following pages of the Plan Review Crosswalk.  A “Needs 
Improvement” score on elements shaded in gray (recommended but not required) will not 
preclude the plan from passing.  Reviewer’s comments must be provided for requirements 
receiving a “Needs Improvement” score.   
 
 

Prerequisite(s) (Check Applicable Box) NOT MET MET 

1.  Adoption by the Local Governing Body: 
§201.6(c)(5)  OR 

  

   

2.  Multi-Jurisdictional Plan Adoption: §201.6(c)(5) 
AND 

  

3.  Multi-Jurisdictional Planning Participation: 
§201.6(a)(3)   

 
Planning Process N S 

4.  Documentation of the Planning Process: 
§201.6(b) and §201.6(c)(1) 

  

 
Risk Assessment  N S 

5.  Identifying Hazards: §201.6(c)(2)(i)   

6.  Profiling Hazards: §201.6(c)(2)(i)   

7.  Assessing Vulnerability:  Overview: 
§201.6(c)(2)(ii) 

  

8. Assessing Vulnerability:  Addressing 
Repetitive Loss Properties. §201.6(c)(2)(ii) 

  

9.  Assessing Vulnerability:  Identifying Structures, 
Infrastructure, and Critical Facilities: 
§201.6(c)(2)(ii)(B) 

  

10.  Assessing Vulnerability:  Estimating Potential 
Losses: §201.6(c)(2)(ii)(B) 

  

11.  Assessing Vulnerability:  Analyzing 
Development Trends: §201.6(c)(2)(ii)(C) 

  

12.  Multi-Jurisdictional Risk Assessment: 
§201.6(c)(2)(iii) 

  

 

*States that have additional requirements can add them in the appropriate sections of 
the Multi-Hazard Mitigation Planning Guidance or create a new section and modify 
this Plan Review Crosswalk to record the score for those requirements. 

SCORING SYSTEM  

Please check one of the following for each requirement. 

N – Needs Improvement:  The plan does not meet the minimum for the requirement. 
Reviewer’s comments must be provided. 

 
S – Satisfactory:  The plan meets the minimum for the requirement.  Reviewer’s comments are 
encouraged, but not required. 
 

Mitigation Strategy N S 

13. Local Hazard Mitigation Goals: §201.6(c)(3)(i)   

14. Identification and Analysis of Mitigation Actions: 
§201.6(c)(3)(ii) 

  

15.  Identification and Analysis of Mitigation 
Actions:  NFIP Compliance. §201.6(c)(3)(ii) 

  

16.  Implementation of Mitigation Actions: 
§201.6(c)(3)(iii) 

  

17.  Multi-Jurisdictional Mitigation Actions: 
§201.6(c)(3)(iv) 

  

 
Plan Maintenance Process N S 

18.  Monitoring, Evaluating, and Updating the Plan: 
§201.6(c)(4)(ii) 

  

19.  Incorporation into Existing Planning 
Mechanisms: §201.6(c)(4)(ii) 

  

20. Continued Public Involvement: §201.6(c)(4)(iii)   

 
Additional State Requirements* N S 

Insert State Requirement   

Insert State Requirement   

Insert State Requirement   

 
 

LOCAL MITIGATION PLAN APPROVAL STATUS  

PLAN NOT APPROVED  

See Reviewer’s Comments  

PLAN APPROVED  



 

 

PREREQUISITE(S) 

 
1.  Adoption by the Local Governing Body 

Requirement §201.6(c)(5):  [The local hazard mitigation plan shall include] documentation that the plan has been formally adopted by the governing body of 

the jurisdiction requesting approval of the plan (e.g., City Council, County Commissioner, Tribal Council). 

Element 

Location in the 
Plan (section or 
annex and page #) Reviewer’s Comments 

SCORE 

NOT 
MET 

 
MET 

A. Has the local governing body adopted new 
or updated plan? 

  
  

B. Is supporting documentation, such as a 
resolution, included? 

  
  

 SUMMARY SCORE   

3.  Multi-Jurisdictional Planning Participation 

Requirement §201.6(a)(3):  Multi-jurisdictional plans (e.g., watershed plans) may be accepted, as appropriate, as long as each jurisdiction has participated 

in the process … Statewide plans will not be accepted as multi-jurisdictional plans. 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

NOT 
MET 

 
MET 

2.  Multi-Jurisdictional Plan Adoption 

Requirement §201.6(c)(5):  For multi-jurisdictional plans, each jurisdiction requesting approval of the plan must document that it has been formally 

adopted. 

Element 

Location in the 
Plan (section or 
annex and page #) Reviewer’s Comments 

SCORE 

NOT 
MET 

 
MET 

A. Does the new or updated plan indicate 
the specific jurisdictions represented in 
the plan? 

Executive Summary (Pp. 1) 
Chapter 1: (Pp. 4) 
Chapter 3: Section I (Pp. 
17) 

 

  

B. For each jurisdiction, has the local 
governing body adopted the new or 
updated plan? 

Chapter 1: Section IV, 
Authority  (Pp. 7) (will upon 
completion) 
Appendix B 

 

  

C. Is supporting documentation, such as a 
resolution, included for each participating 
jurisdiction? 

Appendix B (to be 
completed after adoption) 

 
  

 SUMMARY SCORE   



 

 

A. Does the new or updated plan describe 
how each jurisdiction participated in the 
plan’s development? 

Chapter 2: Planning Process (Pp. 11-
15), Chapter 6: Mitigation Strategies 
(Pp. 291-300)  

  

B.  Does the updated plan identify all 
participating jurisdictions, including new, 
continuing, and the jurisdictions that no 
longer participate in the plan? 

Executive Summary: Page 1 
Chapter I (Pp. 4); Chapter 3: Section I  
(Pp. 17)   

  

 SUMMARY SCORE   

PLANNING PROCESS:  §201.6(b):  An open public involvement process is essential to the development of an effective plan. 

4. Documentation of the Planning Process 

Requirement §201.6(b):  In order to develop a more comprehensive approach to reducing the effects of natural disasters, the planning process shall include: 

(1) An opportunity for the public to comment on the plan during the drafting stage and prior to plan approval; 

(2) An opportunity for neighboring communities, local and regional agencies involved in hazard mitigation activities, and agencies that have the authority to 

regulate development, as well as businesses, academia and other private and non-profit interests to be involved in the planning process; and 

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information. 

Requirement §201.6(c)(1):  [The plan shall document] the planning process used to develop the plan, including how it was prepared, who was involved in the 

process, and how the public was involved. 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the plan provide a narrative 
description of the process followed to 
prepare the new or updated plan? 

Chapter 2 (Pp. 11-15); Appendix C  
  

B. Does the new or updated plan indicate 
who was involved in the current planning 
process?  (For example, who led the 
development at the staff level and were 
there any external contributors such as 
contractors? Who participated on the plan 
committee, provided information, reviewed 
drafts, etc.?) 

Chapter 2: Planning Process (Pp. 
11-15) 

 

  

C. Does the new or updated plan indicate 
how the public was involved?  (Was the 
public provided an opportunity to 
comment on the plan during the drafting 
stage and prior to the plan approval?) 

Chapter 2: Section II Public 
Involvement and Citizen Input (Pp. 
13-15); Appendix H 

 

  

D. Does the new or updated plan discuss 
the opportunity for neighboring 
communities, agencies, businesses, 
academia, nonprofits, and other interested 

Chapter 2: Section II Public 
Involvement and Citizen Input (Pp. 
13-15) 

 

  



 

 

4. Documentation of the Planning Process 

Requirement §201.6(b):  In order to develop a more comprehensive approach to reducing the effects of natural disasters, the planning process shall include: 

(1) An opportunity for the public to comment on the plan during the drafting stage and prior to plan approval; 

(2) An opportunity for neighboring communities, local and regional agencies involved in hazard mitigation activities, and agencies that have the authority to 

regulate development, as well as businesses, academia and other private and non-profit interests to be involved in the planning process; and 

(3) Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information. 

Requirement §201.6(c)(1):  [The plan shall document] the planning process used to develop the plan, including how it was prepared, who was involved in the 

process, and how the public was involved. 

 
Element 

Location in the 
Plan (section or 

 
Reviewer’s Comments 

SCORE 

parties to be involved in the planning 
process? 

E. Does the planning process describe the 
review and incorporation, if appropriate, of 
existing plans, studies, reports, and 
technical information? 

Chapter 2: Section III Incorporation 
of Existing Plans and Studies (Pp. 
15) 

 

  

F.    Does the updated plan document how 
the planning team reviewed and 
analyzed each section of the plan and 
whether each section was revised as 
part of the update process? 

Chapter 2: Planning Process (Pp. 
11-12) 
Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 
Chapter 8: Plan Maintenance (Pp. 
439)  

 

  

 SUMMARY SCORE   

 

RISK ASSESSMENT:  §201.6(c)(2):  The plan shall include a risk assessment that provides the factual basis for activities proposed in the strategy to reduce 

losses from identified hazards.  Local risk assessments must provide sufficient information to enable the jurisdiction to identify and prioritize appropriate 

mitigation actions to reduce losses from identified hazards. 

5. Identifying Hazards 

Requirement §201.6(c)(2)(i):  [The risk assessment shall include a] description of the type … of all natural hazards that can affect the jurisdiction. 

 
 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan include a 
description of the types of all natural 
hazards that affect the jurisdiction?  

Chapter 1 : Section I Background 
(Pp. 4-5) 
Chapter 4: Section III Hazard 
Identification: (Pp. 66-75) 
Chapter  4: Regional Hazard 
Identification and Risk Assessment:  
Flood (Pp.89)  

 

  



 

 

Winter Storm (with extreme cold) 
(Pp. 125) 
High Wind/Severe Storm (Pp. 138) 
Tornadoes (Pp. 174) 
Drought (and extreme heat) (Pp. 
188)  
Earthquake (Pp. 197)  
Landslide (Pp.217) 
Wildfire (Pp. 229) 
SinkHoles/Karsts/Land Subsidence 
(Pp. 244) 
Dam Failure (Pp.256)  
Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433)  
Chapter 3: Regional Information 
Section 1  Profiles (Pp. 17-20) 

 SUMMARY SCORE   
 

6. Profiling Hazards 

Requirement §201.6(c)(2)(i):  [The risk assessment shall include a] description of the … location and extent of all natural hazards that can affect the 

jurisdiction. The plan shall include information on previous occurrences of hazard events and on the probability of future hazard events. 

Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the risk assessment identify the 
location (i.e., geographic area affected) of 
each natural hazard addressed in the new 
or updated plan? 

Chapter  4: Regional Hazard 
Identification and Risk Assessment,  
Flood (Pp.95-97)  
Winter Storm (with extreme cold) 
(Pp. 126) 
High Wind/Severe Storm (Pp. 139),  
Tornadoes (Pp. 176-177) Drought 
(and extreme heat) (Pp. 189-190) 
Earthquake (Pp. 197-198) 
Landslide (Pp.217-218) 
Wildfire (Pp. 230) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 245-247)  
Dam Failure (Pp.256-258) 

 

 
 

 

B. Does the risk assessment identify the 
extent (i.e., magnitude or severity) of each 
hazard addressed in the new or updated 

Chapter  4: Regional Hazard 
Identification and Risk Assessment,  
Flood (Pp.95-97)  

 
  



 

 

plan? Winter Storm (with extreme cold) 
(Pp. 126) 
High Wind/Severe Storm (Pp. 139),  
Tornadoes (Pp. 176-177) Drought 
(and extreme heat) (Pp. 189-190) 
Earthquake (Pp. 197-198) 
Landslide (Pp.217-218) 
Wildfire (Pp. 230) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 245-247)  
Dam Failure (Pp.256-258) 

C. Does the plan provide information on 
previous occurrences of each hazard 
addressed in the new or updated plan? 

Chapter  4: Regional Hazard 
Identification and Risk Assessment,  
Flood (Pp.98-100)  
Winter Storm (with extreme cold) 
(Pp. 126-130) 
High Wind/Severe Storm (Pp. 143-
145),  
Tornadoes (Pp. 180-183)  
Drought (and extreme heat) (Pp. 
191-193) 
Earthquake (Pp. 200-203) 
Landslide (Pp.221) 
Wildfire (Pp. 230-232) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 248)  
Dam Failure (Pp.259) 

 

  

D. Does the plan include the probability of 
future events (i.e., chance of occurrence) 
for each hazard addressed in the new or 
updated plan? 

Chapter  4: Regional Hazard 
Identification and Risk Assessment,  
Flood (Pp.105)  
Winter Storm (with extreme cold) 
(Pp. 130-133) 
High Wind/Severe Storm (Pp. 145),  
Tornadoes (Pp. 183)  
Drought (and extreme heat) (Pp. 
193) 
Earthquake (Pp. 204-205) 
Landslide (Pp.221) 
Wildfire (Pp. 232) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 249)  
Dam Failure (Pp.259) 

 

  



 

 

 SUMMARY SCORE   

 
7. Assessing Vulnerability:  Overview 

Requirement §201.6(c)(2)(ii):  [The risk assessment shall include a] description of the jurisdiction’s vulnerability to the hazards described in paragraph 

(c)(2)(i) of this section. This description shall include an overall summary of each hazard and its impact on the community.  

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan include an 
overall summary description of the 
jurisdiction’s vulnerability to each hazard? 

Chapter  4: Regional Hazard 
Identification and Risk Assessment,  
Flood (Pp.105-106)  
Winter Storm (with extreme cold) 
(Pp. 134) 
High Wind/Severe Storm (Pp. 159),  
Tornadoes (Pp. 183)  
Drought (and extreme heat) (Pp. 
193) 
Earthquake (Pp. 206) 
Landslide (Pp.222) 
Wildfire (Pp. 232) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 249-250)  
Dam Failure (Pp.259) 

 

  

B. Does the new or updated plan address 
the impact of each hazard on the 
jurisdiction? 

Chapter  4: Regional Hazard 
Identification and Risk Assessment,  
Flood (Pp.105-106)  
Winter Storm (with extreme cold) 
(Pp. 134) 
High Wind/Severe Storm (Pp. 159),  
Tornadoes (Pp. 183)  
Drought (and extreme heat) (Pp. 
193) 
Earthquake (Pp. 206) 
Landslide (Pp.222) 
Wildfire (Pp. 232) 
Sink Holes/Karsts/Land Subsidence 
(Pp. 249-250)  
Dam Failure (Pp.259) 

 

  

 SUMMARY SCORE   
 



 

 

8.  Assessing Vulnerability:  Addressing Repetitive Loss Properties 

 
Requirement §201.6(c)(2)(ii):   [The risk assessment] must also address National Flood Insurance Program (NFIP) insured structures that have been 

repetitively damaged floods. 

 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan describe 
vulnerability in terms of the types and 
numbers of repetitive loss properties 
located in the identified hazard areas? 

Chapter  4: Regional Hazard 
Identification and Risk Assessment 
(Pp. 103-104) 
Table 4.23 

Note: This requirement becomes effective for local 
plans approved after October 1, 2008, for any 
jurisdiction with NFIP repetitive loss properties. 
 
 

  

 SUMMARY SCORE   

 
9.  Assessing Vulnerability:  Identifying Structures 

Requirement §201.6(c)(2)(ii)(A):  The plan should describe vulnerability in terms of the types and numbers of existing and future buildings, infrastructure, and 

critical facilities located in the identified hazard area … . 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan describe 
vulnerability in terms of the types and 
numbers of existing buildings, 
infrastructure, and critical facilities located 
in the identified hazard areas? 

Chapter 4: Section II Data Availability 
(Pp. 50-65) 
Table 4.1 
Table 4.3 
 Appendix D2 

 

  

B.  Does the new or updated plan describe 
vulnerability in terms of the types and 
numbers of future buildings, infrastructure, 
and critical facilities located in the identified 
hazard areas? 

Chapter 3, Section I, D, 2. 
Development Trends (Pp. 42-43) 

 

  

 SUMMARY SCORE   

 
 
 



 

 

10. Assessing Vulnerability:  Estimating Potential Losses 

Requirement §201.6(c)(2)(ii)(B):  [The plan should describe vulnerability in terms of an] estimate of the potential dollar losses to vulnerable structures 

identified in paragraph (c)(2)(ii)(A) of this section and a description of the methodology used to prepare the estimate … . 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan estimate 
potential dollar losses to vulnerable 
structures? 

Executive Summary (Pp. 2) 

Chapter  4: Regional Hazard 
Identification and Risk Assessment 
(Pp. 64-65)  
Tables 4.26, 4.27, 4.28, 114-120, 

Note:  A “Needs Improvement” score on this 
requirement will not preclude the plan from passing. 
 
 

  

B. Does the new or updated plan describe 
the methodology used to prepare the 
estimate? 

Executive Summary (Pp. 2,8,10) 
Chapter 4: Section III: Hazard 
Identification (Pp. 66-67)  
Chapter  4: Section II Data 
Availability and Limitations (Pp. 50- 
67) 
Chapter 4: Section IV: Ranking and 
Analysis Methodologies (Pp. 76-83)  

Note:  A “Needs Improvement” score on this 
requirement will not preclude the plan from passing. 
 
 

  

 SUMMARY SCORE   
11. Assessing Vulnerability: Analyzing Development Trends 

Requirement §201.6(c)(2)(ii)(C):  [The plan should describe vulnerability in terms of] providing a general description of land uses and development trends 

within the community so that mitigation options can be considered in future land use decisions. 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan describe 
land uses and development trends? 

Chapter 3: Section I: D: 1: Land Use, 
Development (Pp. 36-41) 

Note:  A “Needs Improvement” score on this 
requirement will not preclude the plan from passing. 
 
 

  

 SUMMARY SCORE   
 

12. Multi-Jurisdictional Risk Assessment 

Requirement §201.6(c)(2)(iii):  For multi-jurisdictional plans, the risk assessment must assess each jurisdiction’s risks where they vary from the risks facing 

the entire planning area. 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 



 

 

A. Does the new or updated plan include a 
risk assessment for each participating 
jurisdiction as needed to reflect unique or 
varied risks?  

 Page 270, Table 4.91  

  

 SUMMARY SCORE   
 
MITIGATION STRATEGY:   §201.6(c)(3):  The plan shall include a mitigation strategy that provides the jurisdiction’s blueprint for reducing the potential losses 

identified in the risk assessment, based on existing authorities, policies, programs and resources, and its ability to expand on and improve these existing tools. 

13. Local Hazard Mitigation Goals 

Requirement §201.6(c)(3)(i):  [The hazard mitigation strategy shall include a] description of mitigation goals to reduce or avoid long-term vulnerabilities to 

the identified hazards. 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A Does the new or updated plan include a 
description of mitigation goals to reduce 
or avoid long-term vulnerabilities to the 
identified hazards?   

Chapter 6: Mitigation Strategies (Pp. 
296-298) 

 

  

 SUMMARY SCORE   
 

14. Identification and Analysis of Mitigation Actions 

Requirement §201.6(c)(3)(ii):  [The mitigation strategy shall include a] section that identifies and analyzes a comprehensive range of specific mitigation 

actions and projects being considered to reduce the effects of each hazard, with particular emphasis on new and existing buildings and infrastructure. 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan identify 
and analyze a comprehensive range of 
specific mitigation actions and projects 
for each hazard? 

Chapter 6 Pp. 298, Chapter 7 
Executive Summaries (Pp.301-433) 

 

  

B Do the identified actions and projects 
address reducing the effects of hazards 
on new buildings and infrastructure? 

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 
 

 
  

C. Do the identified actions and projects 
address reducing the effects of hazards 
on existing buildings and infrastructure? 

Chapter 7: Jurisdiction Executive 
Summaries Pages 301-433, Property 
Protection (Pp. 293) 
 

 

  



 

 

 SUMMARY SCORE   

 
15. Identification and Analysis of Mitigation Actions:  National Flood Insurance Program (NFIP) Compliance  

Requirement: §201.6(c)(3)(ii):  [The mitigation strategy] must also address the jurisdiction’s participation in the National Flood Insurance Program 
(NFIP), and continued compliance with NFIP requirements, as appropriate. 
 
 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
 
Reviewer’s Comments 

SCORE 

N S 

A.  Does the new or updated plan 
describe the jurisdiction (s) 
participation in the NFIP?  

National Flood Insurance Program 
(Pp. 100-102)  
Table 4.21,  
Section III Identifying Objectives and 
Strategies (Pp. 297)  

Note: This requirement becomes effective for all 
plans approved after October 1, 2008.   
 
 

  

B. Does the mitigation strategy identify 
actions related to participation in and 
continued compliance with the NFIP?  

Chapter 6: Section III: Indentifying 
Objectives and Strategies (Pp. 296-
300) Chapter 7: Jurisdiction 
Executive Summaries:  
Alexandria (Pp. 305-306) 
Arlington (Pp.314-316) 
Fairfax (Pp. 324, 331) 
Loudoun (Pp. 338) 
Prince William (Pp. 345-346) 
City of Fairfax (Pp. 351) 
City of Falls Church (Pp. 357-358) 
City of Manassas (Pp. 363-364) 
City of Manassas Park (Pp. 371-372) 
Town of Clifton (Pp. 377-378) 
Town of Dumfries (Pp. 382-383) 
Town of Haymarket (Pp. 388-389) 
Town of Herndon (Pp. 394-395) 
Town of Leesburg  (Pp. 403-404) 
Town of Middleburg (Pp. 407-408) 
Town of Occoquan (Pp. 412-413) 
Town of Purcellville (Pp. 417-418) 
Town Quantico (Pp. 421-422) 
Town of Round Hill (Pp.427-428) 
Town of Vienna (Pp. 432-433) 
 

Note: This requirement becomes effective for all 
plans approved after October 1, 2008.   
 
 

  

 SUMMARY SCORE   

 



 

 

16. Implementation of Mitigation Actions 

Requirement: §201.6(c)(3)(iii):  [The mitigation strategy section shall include] an action plan describing how the actions identified in section (c)(3)(ii) will 

be prioritized, implemented, and administered by the local jurisdiction.  Prioritization shall include a special emphasis on the extent to which benefits are 

maximized according to a cost benefit review of the proposed projects and their associated costs. 

 
 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated mitigation 
strategy include how the actions are 
prioritized? (For example, is there a 
discussion of the process and criteria 
used?) 

Chapter 6: Section II: Considering 
Mitigation  Alternatives (Pp. 292) 

 

  

B. Does the new or updated mitigation 
strategy address how the actions will be 
implemented and administered, including 
the identification of the department 
responsible for implementing each 
action, existing and potential resources 
for each action and the timeframe for 
completion of each action?   

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 
 

 

  

C. Does the new or updated prioritization 
process include an emphasis on the use 
of a cost-benefit review to maximize 
benefits? 

Chapter 6: Section II: Considering 
Mitigation Alternatives B. Prioritizing 
Alternatives (Pp. 294) 

 

  

D.  Does the updated plan identify the 
completed, deleted, or deferred actions 
as a benchmark for progress, and if 
activities are unchanged (i.e., deferred) 
does the updated plan describe why no 
change has occurred? 

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 
Appendix E 
 

 

  

 SUMMARY SCORE   

 
17. Multi-Jurisdictional Mitigation Actions 

Requirement §201.6(c)(3)(iv):  For multi-jurisdictional plans, there must be identifiable action items specific to the jurisdiction requesting FEMA approval 

or credit of the plan. 



 

 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A Does the new or updated plan include 
identifiable action items for each 
jurisdiction requesting FEMA approval of 
the plan? 

 Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433) 
 

 

  

B. Does the updated plan identify the 
completed, deleted, or deferred actions 
as a benchmark for progress, and if 
activities are unchanged (i.e., deferred)  
does the updated plan describe why no 
change has occurred? 

Chapter 7: Jurisdiction Executive 
Summaries (Pp. 301-433); 
Appendix E 
 

 

  

 SUMMARY SCORE   

 
PLAN MAINTENANCE PROCESS 

18.  Monitoring, Evaluating, and Updating the Plan 

Requirement §201.6(c)(4)(i): [The plan maintenance process shall include a] section describing the method and schedule of monitoring, evaluating, and 

updating the mitigation plan within a five-year cycle. 

 
 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan describe 
the method and schedule for monitoring 
the plan, including the responsible 
department and other methods or 
schedules? 

Chapter 8: Plan Maintenance: 
Section II Monitoring, Evaluation, 
and Enhancement (Pp. 436) 

 

  

B. Does the new or updated plan describe 
the method and schedule for evaluating 
the plan, including the responsible 
department and the criteria used to 
evaluate the plan? 

Chapter 8: Plan Maintenance: 
Section II Monitoring, Evaluation, 
and Enhancement (Pp. 436) 

 

  

C. Does the new or updated plan describe 
the method and schedule for updating the 
plan within the five-year cycle? 

Chapter 8: Plan Maintenance II 
Monitoring, Evaluation, and 
Enhancement (Pp. 436-437) 

 
  

 SUMMARY SCORE   

 



 

 

19.  Incorporation into Existing Planning Mechanisms 

Requirement §201.6(c)(4)(ii):  [The plan shall include a] process by which local governments incorporate the requirements of the mitigation plan into other 

planning mechanisms such as comprehensive or capital improvement plans, when appropriate. 

 
 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan identify 
other local planning mechanisms available 
for incorporating the mitigation 
requirements of the mitigation plan? 

Chapter 2: Section III Incorporation 
of Existing Plans and Studies 
(Pp.14)  

 

  

B. Does the new or updated plan include a 
process by which the local government will 
incorporate the mitigation strategy and 
other planning mechanisms, when 
appropriate? 

Chapter 5: Section III, Subsection B: 
Planning and Regulatory Capability 
(Pp. 279) 
Chapter 8:  Plan Maintenance (Pp. 
435) 

 

  

C.  Does the updated plan explain how the 
local government incorporated the 
mitigation strategy into other planning 
mechanisms, when appropriate? 

Chapter 5: Section III, Subsection B: 
Planning and Regulatory Capability 
(Pp. 279) 
Chapter 8: Plan Maintenance (Pp. 
435) 

 

  

 SUMMARY SCORE   

 
Continued Public Involvement 

Requirement §201.6(c)(4)(iii):  [The plan maintenance process shall include a] discussion on how the community will continue public participation in the 

plan maintenance process. 

 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
Reviewer’s Comments 

SCORE 

N S 

A. Does the new or updated plan explain 
how continued public participation will 
be obtained? (For example, will there be 
public notices, an on-going mitigation 
plan committee, or annual review 
meetings with stakeholders?) 

Chapter 8: Plan Maintenance 
Section III Continued Public 
Involvement (Pp. 435) 

 

  

 SUMMARY SCORE   

 
 

 
 



 

 

ADDITIONAL STATE REQUIREMENTS 

Virginia State Requirements 

 
 
Element 

Location in the 
Plan (section or 
annex and page #) 

 
 
Reviewer’s Comments 

SCORE 

 

N S 

A. Does the plan include a Capability 
Assessment for each participating 
jurisdiction? 

 Chapter 5: Capability Assessment 
(Pp. 271-290) 

 
  

B. Are flood maps included for each 
participating jurisdiction? 

 Chapter 4: (A) Flood Hazard Profile 
(Pp. 96) 

 
  

C. Have other high hazard risk maps been 
included for each participating jurisdiction? 

Chapter 4, Section XV Overall 
Hazard Results (Pp. 265)  
Fig. 4.61 

Note:  A “Needs Improvement” score on this 
requirement will not preclude the FMA plan from 
passing. 
 
 

  

 SUMMARY SCORE   

 

Other Comments 

 

•  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
 
 
Matrix A: Profiling Hazards 
 
This matrix can assist FEMA and the State in scoring each hazard.  Local jurisdictions may find the matrix useful to ensure that their plan addresses each natural 
hazard that can affect the jurisdiction.  Completing the matrix is not required.   

Note:  First, check which hazards are identified in requirement §201.6(c)(2)(i).  Then, place a checkmark in either the N or S box for each applicable hazard.  An 
“N” for any element of any identified hazard will result in a “Needs Improvement” score for this requirement.  List the hazard and its related shortcoming in the 
comments section of the Plan Review Crosswalk.   
 

Hazard Type 

Hazards Identified 
Per Requirement 

§201.6(c)(2)(i) 
A.  Location B.  Extent 

C.  Previous 
Occurrences 

D.  Probability of 
Future Events 

Yes N S N S N S N S 

Avalanche          
Coastal Erosion          
Coastal Storm          
Dam Failure          
Drought          
Earthquake          
Expansive Soils          
Levee Failure          
Flood          
Hailstorm          
Hurricane          
Land Subsidence          
Landslide          
Severe Winter Storm          
Tornado          
Tsunami          
Volcano          
Wildfire          
Windstorm          
Other            
Other            
Other            

Legend:   

To check boxes, double 

click on the box and 

change the default value 

to “checked.”



 

 

§201.6(c)(2)(i) Profiling Hazards 
A.  Does the risk assessment identify the location (i.e., geographic area affected) of each hazard addressed in the new or updated plan? 
B.  Does the risk assessment identify the extent (i.e., magnitude or severity) of each hazard addressed in the new or updated plan? 
C.  Does the plan provide information on previous occurrences of each natural hazard addressed in the new or updated plan? 
D.  Does the plan include the probability of future events (i.e., chance of occurrence) for each hazard addressed in the plan? 

 
Matrix B: Assessing Vulnerability 

This matrix can assist FEMA and the State in scoring each hazard.  Local jurisdictions may find the matrix useful to ensure that the new or updated plan addresses 
each requirement.  Completing the matrix is not required.   

Note:  First, check which hazards are identified in requirement §201.6(c)(2)(i).  Then, place a checkmark in either the N or S box for each applicable hazard.  An 
“N” for any element of any identified hazard will result in a “Needs Improvement” score for this requirement.  List the hazard and its related shortcoming in the 
comments section of the Plan Review Crosswalk.  

Note:  Receiving an N in the shaded columns will not preclude the plan from passing. 

Hazard Type 

Hazards 
Identified Per 
Requirement 
§201.6(c)(2)(i) 
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A.  Overall 
Summary 

Description of 
Vulnerability 

B.  Hazard 
Impact 
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A.  Types and 
Number of 
Existing 

Structures in 
Hazard Area 
(Estimate) 

B.  Types and 
Number of 

Future 
Structures in 
Hazard Area 
(Estimate) 
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 A.  Loss Estimate B.  Methodology 

Yes N S N S N S N S N S N S 

Avalanche              
Coastal Erosion              
Coastal Storm              
Dam Failure              
Drought              
Earthquake              
Expansive Soils              
Levee Failure              
Flood              
Hailstorm              
Hurricane              
Land Subsidence              
Landslide              
Severe Winter Storm              
Tornado              
Tsunami              
Volcano              
Wildfire              
Windstorm              
Other               
Other               
Other               

 
Legend: 
§201.6(c)(2)(ii) Assessing Vulnerability: Overview 

 
 

To check boxes, double 

click on the box and 

change the default value 

to “checked.”



 

 

A.  Does the new or updated plan include an overall summary description of the jurisdiction’s 
vulnerability to each hazard? 

B.  Does the new or updated plan address the impact of each hazard on the jurisdiction? 
 
§201.6(c)(2)(ii)(A) Assessing Vulnerability:  Identifying Structures 
A.  Does the new or updated plan describe vulnerability in terms of the types and numbers of 

existing buildings, infrastructure, and critical facilities located in the identified hazard areas? 

B.  Does the new or updated plan describe vulnerability in terms of the types and numbers of 
future buildings, infrastructure, and critical facilities located in the identified hazard areas? 

 
§201.6(c)(2)(ii)(B) Assessing Vulnerability:  Estimating Potential Losses 
A.  Does the new or updated plan estimate potential dollar losses to vulnerable structures? 
B.  Does the new or updated plan describe the methodology used to prepare the estimate? 

 
Matrix C: Identification and Analysis of Mitigation Actions 
 
This matrix can assist FEMA and the State in scoring each hazard.  Local jurisdictions may find the matrix useful to ensure consideration of a range of actions for 
each hazard.   Completing the matrix is not required.   
 
Note:  First, check which hazards are identified in requirement §201.6(c)(2)(i).  Then, place a checkmark in either the N or S box for each applicable hazard.  An 
“N” for any identified hazard will result in a “Needs Improvement” score for this requirement.  List the hazard and its related shortcoming in the comments section 
of the Plan Review Crosswalk.   
 

Hazard Type 

Hazards Identified 
Per Requirement 

§201.6(c)(2)(i) 

A.  Comprehensive 
Range of Actions 

and Projects 

Yes N S 

Avalanche    
Coastal Erosion    
Coastal Storm    
Dam Failure    
Drought    
Earthquake    
Expansive Soils    
Levee Failure    
Flood    
Hailstorm    
Hurricane    
Land Subsidence    
Landslide    
Severe Winter Storm    
Tornado    
Tsunami    
Volcano    
Wildfire    
Windstorm    
Other      
Other      
Other      

To check boxes, double 

click on the box and 

change the default value 

to “checked.”



 

 

Legend: 
§201.6(c)(3)(ii) Identification and Analysis of Mitigation Actions 
A.  Does the new or updated plan identify and analyze a comprehensive range of specific mitigation actions and projects for 
each hazard? 
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APPENDIX B 

PLAN ADOPTION 

Note, to be completed following conditional approval. 
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APPENDIX C 

MEETING DOCUMENTATION 
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DSB will develop Terrorism Risk Context “Tear Sheets” that…
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Jurisdictional summary 

Population risk for each 

jurisdiction and how 

that compares to other 

jurisdictions

Overview of threats 

each jurisdiction is 

susceptible to 

Commuter population 

displays how the risk 

changes from night to 

day

Summary of potential 

high risk assets in each 

jurisdiction

Overview of additional 

factors that affect risk in 

a jurisdiction
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Primary Contacts 

Project Manager: Deborah Mills

dmills@dewberry.com 703.849.0162

Planning  Lead: Jane Sibley Frantz 

jfranz@dewberry.com 703.849.0473

HIRA Lead: Rachael Heltz-Herman

rherman@dewberry.com 585.949.6327

Digital Sandbox: 
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Northern Virginia Mitigation Plan Update Kick Off Meeting 

December 4, 2009 Sign-in Sheet 

 
Name Department/Organization Phone Fax E-mail 

Becky 

McKinney 

 

Fairfax County OEM 571-350-1009  Elizabeth.mckinney@fairfaxcounty.gov 

Pat Collins 

 

Prince William County OEM 703-792-5828 703-792-7149 pcollins@pwcgov.org 

Alexa Hussar 

 

Prince William County OEM 703-792-5254 703-792-7149 ahussar@pwcgov.org 

Kevin Johnson 

 

Loudon County OEM 703-737-8831 703-779-0012 Kevin.johnson@loudon.gov 

Charlie 

McRorie 

 

City of Alexandria 703-838-3825 703-548-6952 Charlie.mcrories@alexandriava.gov 

Beth Brown 

 

VDEM 804-317-6685  Beth.brown@vdem.virginia.gov 

Robbie Coates VDEM 804-897-6800, 

ext. 6582 

 Robbie.coates@vdem.virginia.gov 

Lucia Schmit 

 

Arlington County 703-228-7936  lschmit@arlingtonva.us 

Dan Ellis 

 

City of Falls Church 703-248-5058 703-248-5158 delis@fallschurchva.gov 

Sam Myers 

 

Loudon County OEM 703-737-8130 703-779-0012 Sam.myers@loudon.gov 

Deborah Mills 

 

Dewberry (contractor) 703-849-0216 703-206-0803 dmills@dewberry.com 

Larry 

Zensinger 

Dewberry (contractor) 703-849-0139 703-206-0803 lzensinger@dewberry.com 



 

Carrie Strain 

 

Dewberry (contractor) 703-849-0367 703-206-0803 cstrain@dewberry.com 

Shandi Treloar 

 

Dewberry (contractor) 703-849-0449 703-206-0803 streloar@dewberry.com 

Jane Sibley 

Frantz 

Dewberry (contractor) 703-849-0473 703-206-0803 jfrantz@dewberry.com 

Adam Trister 

 

Digital Sandbox (contractor) 703-442-4553 703-442-0118 atrister@dsbox.com 

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

     

 



NoVA RC Hazard Mitigation Plan Update: HIRA 

  

                  Meeting Agenda 
   

Subject: Northern Virginia RC Hazard 

Mitigation Plan Update 

Date & 

Time: 

Friday January 15, 2010 

9:30 am – 12:00 pm 

Location:    Dewberry HQ Office  

                     8403 Lobby Conference Room            

Purpose: Hazard Identification & Risk Assessment (HIRA) Kick-Off Meeting 

Attendees: NoVA Hazard Mitigation Planning Committee  

Digital Sandbox 

Dewberry 

 Description Lead Est. Time 

Welcome and Introductions 

• SharePoint Site 

• Planning Process 

Deborah Mills 9:30 – 9:45 

Plan Update Requirements & Data Availability 

• Overview of HIRA Planning Process 

• Hazard Analysis consistent with State Hazards 

• New Hazards to Consider? 

• Identified Weaknesses of Existing Plan 

• Data discrepancies from previous plan, what can be 

improved 

• Historical Event Descriptions 

• Critical Facilities and Assets 

Rachael Heltz Herman 9:45 – 10:30 

BREAK  10:35 – 10:45 

Ranking Methodology, Risk & Vulnerability 

• Review of Exiting Ranking 

• Potential Methodology for Revision 

• Determining Risk & Vulnerability 

• Annualized Loss 

Rachael Heltz Herman 10:45 – 11:15 

  

 

 

 

Digital Sandbox 11:15 -  11:45 

Project Schedule - Milestones Deborah Mills 11:45 – 11:50 

Wrap Up and Future Meetings 

• Individual meetings with each jurisdiction 

• Next Steering Committee Meeting 

• Overview of Action Items 

Deborah Mills 

Rachael Heltz Herman 

11:50 – 12:00 

 

    



NoVA RC Hazard Mitigation Plan Update: HIRA 

  

 

2006 Local Plan Comparison to Virginia 2010 Plan 

 

PDC/Jurisdiction Flood Erosion Wind Hurricane Tornado 
Thunder 

storm 
Lightning Hail Winter 

Extreme 

Heat 

Extreme 

Cold 

2006 Northern 

Virginia RC   
High Low Medium Medium High High NA NA High Low Low 

Average Ranking 

From Local Plans   
High Low Medium 

Medium-

High 

Medium-

Low 

Medium-

Low 
NA Low 

Medium-

High 
Low NA 

 2010 Statewide 

Analysis Ranking   
High NA Medium-High Medium NA NA NA 

Medium- 

High 
NA NA 

PDC/Jurisdiction Drought 
Earth 

quake   
Tsunami Wildfire HazMat 

Land 

slide   
Karst 

Terroris

m 
Dam 

Bio., 

Radio. & 

Epidemic 

2006 Northern 

Virginia RC   
Medium Low NA Medium NA Low Low NA Low NA 

Average Ranking 

From Local Plans   

Medium-

Low 
Low NA 

Medium-

Low 
Low Low Low NA Low NA 

 2010 Statewide 

Analysis Ranking   
Medium 

Medium-

Low 
NA Medium NA 

Medium-

Low 
Low NA Low NA 
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appropriate mitigation actions to reduce losses from identified hazards.

*Risk Assessments needed for EACH 
JURISDICTION  to reflect the unique or 
varied risk
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PDC/Jurisdiction Flood Erosion Wind Hurricane Tornado
Thunder

storm

Lightnin

g
Hail Winter

Extreme 

Heat

Extreme 

Cold

2006 Northern 

Virginia RC  
High Low Medium Medium High High NA NA High Low Low

Average Ranking 

From Local Plans  
High Low Medium

Medium-

High

Medium-

Low

Medium-

Low
NA Low

Medium-

High
Low NA

2010 Statewide 

Analysis Ranking 
High NA Medium-High Medium NA NA NA

Medium-

High
NA NA

PDC/Jurisdiction Drought
Earth

quake 
Tsunami Wildfire HazMat

Land

slide 
Karst Terrorism Dam

Bio., 

Radio. & 

Epidemic

2006 Northern 

Virginia RC  
Medium Low NA Medium NA Low Low NA Low NA

Average Ranking 

From Local Plans  

Medium-

Low
Low NA

Medium-

Low
Low Low Low NA Low NA

2010 Statewide 

Analysis Ranking 
Medium

Medium-

Low
NA Medium NA

Medium-

Low
Low NA Low NA
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2010 Plan Update: Potential Assumptions for annualized loss Calculations

Annualized Loss = Percent Damaged * Building $$ Exposure * Hazard Probability/Recurrence Interval
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Hurricanes (HAZUS-MH)                           
Flood (NCDC)
Drought (NCDC)
Severe T-storms (NCDC)
Tornado (NCDC)

Earthquake (HAZUS-MH)
Winter Storm (NCDC)
Wildfire (NCDC)

Flooding (Flood depth assumptions & NCDC)
Non-Rotational Wind (HAZUS-MH)
Drought (NCDC)
Earthquake (HAZUS-MH)
Tornado Wind (NCDC)

Winter Storm (NCDC)
Wildfire (NCDC & VDOF)
Landslide (NCDC)

2010 State Plan Loss Estimates for:

2010 Local Plan Estimates should align with (or update) state data 

sources and established hazard occurrence probabilities

2006 Local Plan Loss Estimates for:
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Agenda 
Northern Virginia Hazard Mitigation Plan Update 

Hazard Identification, Risk Assessment and Vulnerability Analysis 

Review and Update of 2006 Plan Goals, Objectives and Regional Strategies 

 

Monday, July 12, 2010 9:00 – 3:00 PM 
Dewberry 

8403 Arlington Boulevard (rear Building), Fairfax VA 22031 

Training Center – Ground Floor 

 Description Lead Time 

Welcome, Introductions and Agenda 

• Planning Process Review 

• Progress to Date 

Deborah Mills 9:00 – 9:30 

Hazard identification, Risk Assessment and 

Vulnerability Analysis by hazard 

 

Ryan Towell,  

Ginni Melton 

9:15 – 10:15 

BREAK  10:15 – 10:30 

HIRA Review, continued  

 
Ryan Towell, 

 Ginni Melton 

10:30 – 11:00 

Human Caused Hazards Analysis  Digital Sandbox 11:00 - NOON  

LUNCH Provided NOON – 12:30 

PM  

Review and Validation of 2006 Plan Goals 

and Action Strategy 

 

Jane Sibley Frantz 1:00 – 2:30 

Next Steps: 

Local Plan Committee Scheduling 

Project Schedule 

Remaining Local Inputs Required 

2006 Evaluation 

Capability Analysis 

Deborah Mills 

Carrie Speranza 

2:30 – 3:00 

 

Attendees Morning Session:  

HIRA, Vulnerability Analysis and Human-Caused Hazard Presentations: 

NOVA Hazard Mitigation Committee VDEM 

Northern Virginia Regional Commission Climate 

Change Committee 

FEMA 

NOVA Emergency Managers or designees 

 

Attendees Afternoon Session: 

 2006 Plan Goals and Mitigation Actions Group Review, Validation and Update 

NOVA Hazard Mitigation Committee VDEM 

Northern Virginia Regional Commission FEMA 

NOVA Emergency Managers or designees 
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Dewberry Team:  

Project Manager Deborah Mills    703.849.0162 

804.335.9946 ( c ) 

dmills@dewberrry.com 

HIRA Lead Rachael Herman   585-429-7448    rherman@dewberry.com 

Planning Lead Jane Sibley Frantz 703.849.0473   jfrantz@dewberry.com 

Planning Support and Share 

Point Site 

Carrie Speranza 703.849.0367 csperanza@dewberry.com 

Climate Change and HIRA 

Support 

Ryan Towell 703.849.0275 rtowell@dewberry.com 

Local Plan Annex Leads  Carrie Speranza 

Shandi Treloar 

703.849.0367 
 703.849.0449 

csperanza@dewberry.com 

streloar@dewberry.com 

Structural Mitigation 

Project Scoping 

Julia Moline 

Jennifer Holcomb 

703.849.0610 
703.849.0556 

jmoline@dewberry.com 

jholcomb@dewberry.com 

 

 

Arlington County Project Management Team:  

Project Manager Stephanie Jaffe    (703) 228-4739 sjaffe@arlingtonva.us 

Financial Lead Joanne Hughes  703.228.3560 jmhughes@arlingtonva.us 

Senior Advisor Bonnie Regan 703.228.3464 bregan@arlingtonva.us 

Outreach Lead TBD   

 

SharePoint Site 

 
 

Email Carrie Speranza for access to the Share Point Site: csperanza@dewberry.com   
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 2006 Plan Goals 
 

Goal #1 Improve the quality of best available data for conducting detailed hazard 

risk assessments and preparing meaningful mitigation action plans.      

 

Goal #2  Increase the financial capability of local jurisdictions throughout the 

Northern Virginia region to implement hazard mitigation measures through 

maximizing grant funding opportunities as well as locally available fiscal 

resources.  

 

Goal #3 Develop and maintain specific plans to minimize the potential affects of 

natural hazards, including the relevant local emergency preparedness, 

response and recovery plans. 

 

Goal #4 Work to improve existing local policies, codes and regulations to reduce or 

eliminate the impacts of known natural hazards.  This includes maintaining 

continued compliance with the National Flood Insurance Program (NFIP) for 

all participating jurisdictions.   

 

Goal #5 Investigate and implement a range of structural projects that will reduce 

the effects of natural hazards on public and private property throughout 

the region.    

 

Goal #6 Disseminate information to increase the general public’s awareness of 

natural hazard risks in the Northern Virginia region, while also educating 

residents and businesses on the mitigation measures available to minimize 

those risks. 

 

NVRC 
Mitigation Action 1 

Coordinate with participating local jurisdictions on the 
acquisition and/or development of improved GIS data layers for 
use in conducting enhanced risk assessment studies for future 
updates to the Northern Virginia Regional Hazard Mitigation 
Plan. 

Category: Planning 
Hazard(s) Addressed: All Hazards 
Lead Agency/Department Responsible: Regional Planning Services 
Estimated Cost: $100,000 
Potential Funding Sources: U.S. Department of Homeland Security, Office of 

Domestic Preparedness: Homeland Security Grant 
Program (HSGP), Pre-Disaster Mitigation Grant (PDM) 
Program 

Implementation Schedule: 2006 – 2007 
Priority (High, Moderate, Low): High 
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2006 Plan Mitigation Techniques:  

 
1. Prevention 
Preventative activities are intended to keep hazard problems from getting worse, and are typically 
administered through government programs or regulatory actions that influence the way land is 
developed and buildings are built.  They are particularly effective in reducing a community’s future 
vulnerability, especially in areas where development has not occurred or capital improvements have 
not been substantial.  Examples of preventative activities include: 
 

• Planning and zoning 

• Building codes   

• Open space preservation 

• Floodplain regulations 

• Stormwater management regulations 

• Drainage system maintenance 

• Capital improvements programming 

• Shoreline / riverine / fault zone setbacks 
 

2. Property Protection 
Property protection measures involve the modification of existing buildings and structures to help 
them better withstand the forces of a hazard, or removal of the structures from hazardous locations.  
Examples include: 

• Acquisition  

• Relocation 

• Building elevation 

• Critical facilities protection 

• Retrofitting (e.g., windproofing, floodproofing, seismic design techniques, etc.) 

• Safe rooms, shutters, shatter-resistant glass 

• Insurance 
 

3. Natural Resource Protection 
Natural resource protection activities reduce the impact of natural hazards by preserving or restoring 
natural areas and their protective functions.  Such areas include floodplains, wetlands, steep slopes 
and sand dunes.  Parks, recreation or conservation agencies and organizations often implement 
these protective measures.  Examples include: 

• Floodplain protection 

• Watershed management 

• Beach and dune preservation 

• Riparian buffers 

• Forest/vegetation management (e.g., fire resistant landscaping, fuel breaks, etc.) 

• Erosion and sediment control 

• Wetland preservation and restoration 

• Habitat preservation 

• Slope stabilization 
 

4. Structural Projects 
Structural mitigation projects are intended to lessen the impact of a hazard by modifying the 
environmental natural progression of the hazard event through construction.  They are usually 
designed by engineers and managed or maintained by public works staff.  Examples include: 

• Reservoirs 

• Dams / levees / dikes / floodwalls / seawalls 

• Diversions / detention / retention 

• Channel modification 
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• Beach nourishment 

• Storm sewers 
  

5. Emergency Services 
Although not typically considered a “mitigation” technique, emergency service measures do minimize 
the impact of a hazard event on people and property.  These commonly are actions taken 
immediately prior to, during, or in response to a hazard event.  Examples include: 

• Warning systems  

• Evacuation planning and management 

• Emergency response training and exercises 

• Sandbagging for flood protection 

• Installing temporary shutters for wind protection  
 

6. Public Education and Awareness 
Public education and awareness activities are used to advise residents, elected officials, business 
owners, potential property buyers, and visitors about hazards, hazardous areas, and mitigation 
techniques they can use to protect themselves and their property.  Examples of measures to educate 
and inform the public include: 

• Outreach projects 

• Speaker series / demonstration events 

• Hazard map information 

• Real estate disclosure 

• Library materials 

• School children educational programs 

• Hazard expositions 

 



2010 Update of the 

Northern Virginia Hazard Mitigation Plan 

Hazard Identification & Risk Assessment (HIRA) Results

Dewberry

July 12, 2010

Meeting Agenda

1. Welcome & Introductions

2. Hazard Identification and Risk Assessment

3. Human Caused Hazards Analysis 

4. Review and Validation of the 2006 Plan Goals and 

Action Strategy

5. Next Steps:

– Local Plan Committee Scheduling

– Project Schedule

– Remaining Local Inputs Required

• 2006 Evaluation

• Capability Analysis

Reviewing HIRA 
via SharePoint

• http://projects.dewberry.com/NoVaMitPlan

• Requires:

– Username

– Password

Share Point Access: 

csperanza@dewberry.com

HIRA: Hazard Identification & Risk 

Assessment
• Purpose:  Provides a factual basis for prioritizing hazard 

mitigation activities

• Major components:

– Identify and profile natural hazards

– Describe vulnerability to jurisdictions and estimate potential 

losses

– Assess Vulnerability to Repetitive Loss properties

– Describe vulnerability to critical facilities, and estimate 

potential losses

– Describe land use and development trends

FEMA Guidance for HIRA

• Identify Hazards
– Which hazards are significant enough to warrant 

investigation?

– How is each hazard defined?

• Profiling Hazards
– Identify Location (geographic areas affected) and 

Intensity

– Information on Previous Occurrences

– Probability of Future Events

FEMA Guidance for HIRA

• Assessing Vulnerability
– Jurisdictions most threatened & vulnerable to damage and loss 

– Identify facilities most threatened & vulnerable to damage and loss 

– Updated plan needs to Reflect changes in development for jurisdictions in 
hazard prone areas

• Estimating Potential Losses to Local Critical Facilities 
– Analysis of potential losses by jurisdiction

– Analysis of potential losses to the identified vulnerable structures

– Updated plan needs to Reflect the effects of changes in development on 
loss estimates

For multi-jurisdictional plans, the risk assessment must assess each 
jurisdiction’s risks where they vary from the risks facing the entire 
planning area.



HIRA
• 2010 HIRA Update

– Review & revision to the 2006 HIRA and 

Vulnerability assessment

– “Base” 2006 hazard identification still valid

– Incorporate new jurisdictions into HIRA
Arlington County
Fairfax County

Town of Herndon
Town of Vienna
Town of Clifton

Loudoun County
Town of Leesburg
Town of Purcellville
Town of Middleburg
Town of Round Hill

Prince William County
Town of Dumfries
Town of Haymarket
Town of Occoquan
Town of Quantico

City of Alexandria
City of Fairfax
City of Falls Church
City of Manassas
City of Manassas Park

Report Re-Structuring with Hazard Specific 

Sub-Sections

• SPECIFIC HAZARD – RANKING 

• 2010 Commonwealth of Virginia Ranking Results

• Description

• Hazard History

• Risk Assessment

– Probability

– Impact & Vulnerability

– Risk

• Critical Facility Risk

• Jurisdictional Risk

Hazards Addressed

• Multiple hazards impact NoVA; how do we determine priority 

hazards?

– Previous Hazard Mitigation Plan (2006)

– Declared Disasters 

– Availability of Data

Flood

Winter Storms

Severe Thunderstorms

Tornadoes

Hurricanes & Tropical Storms

Drought

Wildfire

Earthquakes

Extreme Temperatures

Dam Failure

Erosion

Landslides

Sinkholes

Human-Caused (Digital Sandbox)

Background Data

• Population 

• Social Vulnerability

• Climate Change

• Land Use and Development

• Local Zoning

• Critical Facilities

• Building Inventory

• Disaster Data

– Federally Declared 

– NCDC

Population

• Primary measure of vulnerability in the hazard ranking 

system. 

• Hazards affecting populated areas have greater impact than 

hazards affecting uninhabited areas.

• Maps & Data for:

– 2009 Population

– 2009 Population Density

– Population Change

– Land Use trends were briefly assessed at a broad scale, noting areas 

of significant urbanization

Population
Jurisdiction 2000 Census

Estimated 

2008/2009 Percent Change

Arlington County 189,453 212,038 11.92%

Fairfax County 969,749 1,036,473 6.88%

Town of Herndon 21,655 22,045 1.80%

Town of Vienna 14,453 14,903 3.11%

Town of Clifton 185 210

Loudoun County 169,599 298,113 75.78%

Town of Leesburg 28,311 39,641 40.02%

Town of Purcellville 3,584 5,137 43.33%

Town of Middleburg 632 943 49.21%

Town of Round Hill 500 746 49.20%

Prince William County 280,813 386,934 37.79%

Town of Dumfries 4,937 4,805 -2.67%

Town of Haymarket 879 1,226 39.48%

Town of Occoquan 759 816 7.51%

Town of Quantico 561 607 8.20%

City of Alexandria 128,283 141,738 10.49%

City of Fairfax 21,498 24,702 14.90%

City of Falls Church 10,377 11,711 12.86%

City of Manassas 35,135 36,213 3.07%

City of Manassas Park 10,290 14,026 36.31%

Source: U.S. Census Bureau



NOVA 
Population 
Density

Social Vulnerability

• The vulnerability of people is termed ‘social vulnerability’ 

and describes the vulnerability of populations before an 

event occurs.  

• Pre-existing condition that impacts:

– Ability to prepare for event

– Recover from event

• By determining the most vulnerable populations and 

identifying why they are at risk, we can tailor preparedness 

and recovery programs for hazard events.

30 Social Vulnerability variables were measured 

and grouped into 8 Principal Components:
1. Socioeconomic Status

2. Wealth

3. Elderly

4. Densely Populated 

Female Headed 

Households

5. Rural Agriculture

6. Female/Female Labor

7. Asian Population

8. Mobile Homes

Climate Change

• Considered as a potential amplifier of existing 

natural hazards

• Discussion of projections as related to specific 

hazards (i.e. flooding, drought)

– Potential future impact on hazard:

• Frequency

• Intensity

• Distribution

Sustainable Shorelines and 

Community Management

Project Manager

Laura Grape

Senior Environmental Planner

lgrape@novaregion.org

Working together to:
• Collect Data

• Assess Vulnerability

– Storm Surge Flooding

– Sea Level Rise

• Develop Strategies

– Protect

– Accommodate

– Retreat

• Improve Resilience



Scope of Work
Phase I
Oct 08 – Sep 09

Phase II
Oct 09 – Sep 10

Phase III
Oct 10 – Sep 11+

� Workgroup Establishment;

� Broad Vulnerability Analysis;

� Policy Review

� Assessment Refinement;

� Economic Analysis

� Strategy Development
� Best Practices

� Community Awareness

� Strategy Refinement;

� Implementation Framework

� Outreach, as appropriate

Workgroup
• Identify key targeted planning 

areas

• Provide data and information

• Shape the strategy and 

recommendations

Arlington County

City of Alexandria

Fairfax County

Prince William County

Town of Quantico

Town of Occoquan

George Mason University

Virginia Tech

NPS – Center for Urban Ecology

NPS – GW Memorial Parkway

Fort Belvoir

Quantico Marine Corps Base

VA DCR – Mason Neck

USFWS – Mason Neck Refuge

VA Dept of Transportation

End Goals

• Maps showing areas at risk of inundation from SLR 

and Storm Surge in the region.

• Quantification of specific elements vulnerable for 

both the built and natural environments.

– Building, roadways, parks, tidal wetlands, critical 

infrastructure, wells, septic fields, etc…

– Economic value/Ecosystem services

• Strategies to improve resilience of communities & 

structures located in areas at risk.

Current Efforts

• VIMS Shoreline Situation 

Report update

• Quantifying other important 

elements

– Economic Evaluation

• Survey of Waterfront Property 

Owners

• Analysis of adaptation options 

and applicability to NoVA

SLR Scenarios

Scenario Definition Relative Sea Level Rise Rate

Steady State
Observed historic trend at Washington, D.C. gage. 

(NOAA Tides and Currents, Station 8594900)

3.2 mm/year
(1 foot by 2100)

Average Accelerated

Average projected sea level rise rate for the Chesapeake 
Bay region.  

(IPCC, 2007; STAC, 2008; and GCCC, 2008)

11.6 mm/year
(1.9 feet by 2050;
3.8 feet by 2100)

Worst Case

Highest projected rate for the mid-Atlantic and 
Chesapeake Bay regions.

(STAC, 2008; and GCCC, 2008)

16 mm/year
(2.6 feet by 2050;
5.2 feet by 2100) 100 mm = ~ 4 inches

Medium growth emissions scenario 
Source:  IPCC 2007 - http://www.epa.gov/climatechange/science/futureslc_fig1.html

Future Global Sea Level Rise Projections to 2100 Uncertainties lie with 

the magnitude and 

speed of changes in 

the future.

If the West Antarctic 

Ice Sheet and the 

Greenland Ice Sheet 

were to melt, there 

would be a global 

increase in sea level 

rise of at least 13 

meters.  

(IPCC 2007, NRC 2002).



NOVA Areas at Risk - SLR

• Sea Level Rise = Hot Spots (i.e. 

the lowest lying areas in the 

region)

Hot Spots 

for Sea Level Rise

Arlington � National Airport

� Four Mile Run

Alexandria � Four Mile Run 

� Dangerfield Island

� Old Town

� Jones Point

Fairfax County � Huntington

� Belle Haven/New Alexandria

� Dyke Marsh

� Tidal Embayments

� Hallowing Point

Prince William County � Occoquan NWR

� Tidal Embayments

� Town of Quantico

� Occoquan River

City of Alexandria

Arlington County
Relative Sea Level Rise

Prince William County

Relative Sea Level Rise

Land Use and Development

• Jurisdiction Provided Zoning Data and/or Maps discussed in 

report

• National Land Cover Dataset (NLCD)

– 1992 & 2001 datasets

– Land Use types defined by the NLCD Land Use Change Project

• Percent Change for:

– Urban Land Cover

– Forest Cover

– Wetland Cover

– Agricultural Land Cover



Jurisdiction Urban Change (Acres) Forest Change (Acres) Agricultural Change (Acres) Wetland Change (Acres)

Arlington County (628.49) (1,693.09) 385.19 146.34 

Fairfax County (16,529.25) (27,808.21) 13,700.61 (1,425.55)

Herndon (84.73) (228.18) (72.06) (28.91)

Vienna (688.53) (274.21) 111.20 9.56 

Clifton (43.59) (12.23) 24.24 1.33 

Loudoun County 9,838.96 (17,791.12) (8,349.58) 72.95 

Leesburg 1,596.13 (1,517.62) (1,259.64) (15.12)

Purcellville 215.95 (160.57) (489.49) 0.00 

Middleburg (27.80) (37.14) (52.93) 0.00 

Round Hill 22.68 (38.25) (56.49) (3.11)

Prince William (1,350.38) (16,364.01) 8,406.07 840.43 

Dumfries (65.61) 14.90 12.45 (41.37)

Haymarket (44.92) 4.67 (45.59) 3.78 

Occoquan (17.57) (4.23) (4.89) 1.56 

Quantico (2.67) (2.22) 6.23 (3.78)

Alexandria (211.27) (695.65) (62.49) (39.14)

Fairfax City (555.10) (640.05) 245.75 23.57 

Falls Church (288.89) (48.93) 20.02 (0.44)

Manassas (231.29) (294.45) (328.03) 10.01 

Manassas Park (121.65) (86.73) 31.36 (1.33)

Total (9,218.03) (67,677.32) 12,221.91 (449.24)

Land Use Changes 

Critical Facilities

• GIS Data collected from each of the 

participating jurisdictions
Jurisdiction Schools Fire Stations Hospital Police Total

Arlington County 275 39 26 35 375

Fairfax County

Town of Herndon

Town of Vienna

Town of Clifton

Loudoun County 84 2 86

Town of Leesburg

Town of Purcellville

Town of Middleburg

Town of Round Hill 

Prince William County

Town of Dumfries

Town of Haymarket

Town of Occoquan

Town of Quantico

City of Alexandria 18 18

City of Fairfax

City of Falls Church

City of Manassas

City of Manassas Park

Total 377 39 28 35 479



Prince William County
Critical Facilities per 
HAZUS-MH4

Critical Facilities 

Local data 

supplemented 

with HAZUS 

essential 

facility data

Jurisdiction EOC Fire Station Hospitals Police Stations Schools (grade) Total

Arlington County 3 3 1 43 50

City of Alexandria 1 1 2 31 35

City of Fairfax 4 0 4 14 22

City of Falls Church 0 1 5 6

City of Manassas 1 1 5 19 26

City of Manassas Park 1 0 3 4

Fairfax County 35 8 9 303 355

Loudoun County 1 8 3 61 73

Prince William County 9 1 5 114 129

Town of Clifton 1 0 1

Town of Dumfries 0 1 2 3

Town of Haymarket 0 1 1

Town of Herndon 1 0 1 8 10

Town of Leesburg 2 0 5 17 24

Town of Middleburg 0 1 2 3

Town of Occoquan 0 1 1

Town of Purcellville 0 1 3 4

Town of Quantico 0 1 1

Town of Round Hill 1 0 1

Town of Vienna 1 0 1 11 13

Total 1 68 17 40 636 762

Hazard Data Availability

• Federally Declared Disasters

– Jurisdictions declared

– Nature of disaster

– Type(s) of assistance provided

• National Climatic Data Center (NCDC) Storm Events Database 

– Local NWS Offices

– Includes location and time of event, property and crop damages, 

injuries and deaths

– Data may be biased by population

– Need to process data to assign all events/damages to specific 

jurisdictions

Federally Declared Disasters

• 14 of the 52 Virginia disasters have included at 

least one community in the NoVA planning 

area

– City of Alexandria has been declared 11 times

• Disaster Types

– 5 Severe winter storms, snowstorms or blizzards

– 4 Hurricanes or tropical storms

– 4 Severe storms (tornadoes) and  flooding

– 1 Terrorism

National Climatic Data Center (NCDC) 

Storm Events Database

• Events records from February 1, 1951 – August 31, 2009

• Data from VDEM for ranking parameters

• Data Processing to be able to compare & complete loss 

estimates

– Zonal Events

– Normalizing by Number of Counties

– Damage Inflation

• Ranking Methodology Discussed Later in Presentation

NCDC Data

• There are 3,164 events recorded for the NOVA 

region

• 797 are grouped in the “N/A” category

Jurisdiction
Drought Flood High Wind Tornado Winter Storm Total

LOUDOUN 31 75 244 24 144 518

FAIRFAX 20 101 209 19 126 475

PRINCE WILLIAM 20 75 128 13 128 364

ARLINGTON 20 50 94 2 113 279

MANASSAS (C) 20 46 54 2 124 246

ALEXANDRIA (C) 20 47 60 1 111 239

FALLS CHURCH (C) 20 38 46 1 111 216

FAIRFAX (C) 5 20 25

MANASSAS PARK (C) 2 1 1 4

Total 151 439 856 63 857 2,366



Jurisdiction Injuries Fatalities
Total Events

Total Crop 

Damage

Total Property 

Damage

ALEXANDRIA (C) 0 0 239 $2,860,525 $4,759,842

ARLINGTON 5 1 279 $2,860,525 $10,502,315

FAIRFAX 59 2 475 $2,620,475 $94,131

FAIRFAX (C) 0 1 25 $0 $160,082,881

FALLS CHURCH (C) 0 1 216 $2,860,525 $10,005,943

LOUDOUN 11 0 518 $7,317,346 $13,657,605

MANASSAS (C) 0 0 246 $3,014,556 $16,054,822

MANASSAS PARK (C) 5 0 4 $0 $12,041

PRINCE WILLIAM 18 2 364 $3,080,631 $26,141,920

Total  98 7 2,366 $24,614,583 $241,311,501

Hazard Ranking

• The purpose of the hazard identification and risk assessment is 

to provide a factual basis for developing mitigation strategies; 

to prioritize those jurisdictions which most threatened and 

vulnerable to natural hazards.

• FEMA guidance indicates that the jurisdictions at greatest risk

to specific hazards should be identified, considering both the 

characteristics of the hazard and the jurisdictions’ degree of 

vulnerability.

A variety of analysis methods may be sufficient to meet these 

goals; FEMA does not mandate a specific analysis method.

2010 Ranking Parameters

• “Semi-Quantitative” Scoring System

– Actual Data Values grouped in categories 1-4 based on 

statistics

• NCDC Data with normalization (inflation …)

– Limitations with probability & impact data

• Parameters Used:
– Population Vulnerability (weight 0.5)

– Population Density (weight 0.5)

– Geographic Extent (weight 1.5)

– Annualized Deaths & Injuries  (weight 1)

– Annualized Crop & Property Damage (weight 1)

– Annualized Events (weight 1)
Jurisdictional Risk (RS):

RS = (0.5*(PV + PN)) + ID + EV + PD + CD + (1.5*GE)

NCDC Ranking Spreadsheet

Population Vulnerability (PV)

Rank Description

1 <= 0.229 % of VA population

2 0.230% - 0.749% of VA population

3 0.750% - 2.099% of VA population

4 > = 2.100% of VA population

Population Density (PN)

Rank Description

1 <= 60.92 people/sq mi

2 60.93 – 339.10 people/sq mi

3 339.11 - 1,743.35 people/sq mi

4 >= 1,743.36 people/sq mi

Geographic Extent : Percentage of a jurisdiction impacted by the hazard (GE)

Hazard Description
Category Breaks

Rank Description

Flood

Percent of a jurisdiction that falls within FEMA Special Flood 

Hazard Area (SFHA).

1 <=2.99%

2 3.00-4.99%

3 5.00 -9.99%

Data: FEMA Floodplains (DFIRMs) 4 >=10.00% 

High Wind

Average maximum wind speed throughout the entire jurisdiction. 
1 <= 59.9

2 60.0 - 73.9

Data: HAZUS 3-second Peak Gust Wind Speeds
3 74.0 - 94.9

4 >= 95.0

Wildfire

Percent of jurisdiction that falls within a “high” risk.
1 <= 9.9%

2 10.0% - 19.9%

3 20.0% - 49.9%

Data: VDOF Wildfire Risk Assessment 4 >= 50.0%

Karst

Percent of jurisdiction where the risk is “high” for karst related 

events.

1 <= 24.9%

2 25.0% - 49.9%

3 50.0% - 74.9%

Data: USGS Engineering Aspects of Karst 4 >= 75.0%

Landslide

Percent of jurisdiction where a high landslide risk exists.
1 <= 24.9%

2 25.0% - 49.9%

Data: USGS Landslide Incidence & Susceptibility 
3 50.0% - 74.9%

4 >= 75.0%

Earthquake

Average 2500-year return period max percent of gravitational 

acceleration (PGA). 

1 <= 0.069

2 0.070 - 0.159

3 0.160 - 0.299

Data: HAZUS 2500-year PGA 4 >= 0.300

Winter Storm

Average annual number of days receiving at least 3 inches of snow, 

calculated as an area-weighted average for each jurisdiction.

1 <= 1.49

2 1.50 - 1.99

3 2.00 - 2.99

Data: NWS snowfall statistics 4 >= 3.0

Tornado

Annual tornado hazard frequency (times one million), calculated as 

an area-weighted average for each jurisdiction.

1 <= 1.24

2 1.25 - 9.99

3 10.00 - 99.9

Data: NCDC tornado frequency statistics 4 >= 100.00

Annualized Deaths & Injuries (ID)

Rank Definition

1 <= 1.019 D&I per year

2 1.020 – 6.279 D&I per year

3 6.280 – 13.199 D&I per year

4 >= 13.200  D&I per year

Annualized Crop and Property Damage (CD, PD)

Rank Definition: Crop Damage Definition: Property  Damage

1 <= $25,711 per year <= $ 136,129 per year

2 $25,712 – $100,270 per year $136,130 - $432,555 per year

3 $100,271 - $291,384 per year $432,556 - $1,111,067 per year

4 >= $291,385 per year >= $1,111,068  per year

Annualized Events (EV)

Rank Definition

1 <= 0.09 events per year

2 0.10 – 0.99 events per year

3 1.00 – 4.99 events per year

4 >= 5.00  events per year

Jurisdictional Risk (RS):

RS = (0.5*(PV + PN)) + ID + EV + PD + CD + (1.5*GE)



Potential Losses (annualized)
Requirement §201.6(c)(2)(ii)(B):  [The plan should describe vulnerability in terms of an] estimate of the 

potential dollar losses to vulnerable structures identified in paragraph (c)(2)(ii)(A) of this section and a 

description of the methodology used to prepare the estimate … .

Hurricanes (HAZUS-MH)                           
Flood (NCDC)
Drought (NCDC)
Severe T-storms (NCDC)
Tornado (NCDC)

Earthquake (HAZUS-MH)
Winter Storm (NCDC)
Wildfire (NCDC)

Hurricane Wind (HAZUS-MH Annualized Loss )
Flooding (HAZUS-MH Annualized Loss and 100-
yr)
Drought (NCDC)
Tornado Wind (NCDC )

High Wind (NCDC)
Earthquake (HAZUS-MH Annualized Loss)
Winter Storm (NCDC)
Wildfire (NCDC & VDOF)
Landslide (NCDC)

2010 Update Loss Estimates for:

2006 Local Plan Loss Estimates for:

HAZUS-MH Scenarios

• Level I Analysis
ØNationally-developed data for building square footage, building 

value, population characteristics, costs of building repair and 
economic data (broken down by census division units)

– Flood

– Earthquake

– Hurricane Winds

• HAZUS is not required in Local Mitigation Plans, communities 

are encouraged to use HAZUS to form a scientific basis from 

which the mitigation strategy is developed. 

Hazard Specific Analysis

Data Sources

• Hazard Data

– Flood: FEMA FIRMs, FEMA Rep Loss, VDEM, DCR, NCDC 
& HAZUS-MH

– Tornado: NCDC & SVRGIS

– Wind (Microburst/Straightline): HAZUS-MH,NCDC & 
SVRGIS

– Land & Mine Subsidence: USGS 

– Severe Thunderstorms: NCDC & SVRGIS

– Winter Weather: NCDC

– Earthquake: HAZUS-MH

– Wildfire: VDOF & NCDC

Flood

• Risk Assessment

– Probability (100-yr and Annualized)

• HAZUS-MH 

– Impact & Vulnerability

• HAZUS-MH

– Risk

• Critical Facility Risk

– 2006 Analysis Results

– HAZUS-MH

• Jurisdictional Risk

– 2006 Analysis Results

– HAZUS-MH

National Flood Insurance Program (NFIP)

NoVA region has more than 10,398 National 

Flood Insurance policies in-force



Flood Map Status:

Community Name
Init FHBM 
Identified

Init FIRM 
Identified

Current Effective
Map Date 

Reg-Emer
Date

DFIRM/Q3

Arlington County 10/1/1969 5/3/1982 12/31/1976 DFIRM

Fairfax County 5/5/1970 3/5/19903/5/1990 will be 9/17/2010 1/7/1972

DFIRM
Town of Herndon 6/14/1974 8/1/19798/1/1979 will be 9/17/2010 8/1/1979

Town of Vienna 8/2/1974 2/3/19822/3/1982 will be 9/17/2010 2/3/1982

Town of Clifton 3/28/1975 5/2/1977 will be 9/17/2010 5/2/1977

Loudoun County 4/25/1975 1/5/1978 7/5/2001 1/5/1978

DFIRM

Town of Leesburg 8/3/1974 9/30/1982 7/5/2001 9/30/1982

Town of Purcellville 7/11/1975 11/15/1989 7/5/2001 11/15/1989

Town of Middleburg 7/5/2001 7/5/2001 7/31/2001

Town of Round Hill 5/13/1977 7/5/2001 7/5/2001 1/10/2006

Prince William County 1/10/1976 12/1/1981 1/5/1995 12/1/1981

DFIRM

Town of Dumfries 6/18/1976 5/15/1980 1/5/1995 5/15/1980

Town of Haymarket 8/9/1974 1/17/1990 1/5/1995 1/31/1990

Town of Occoquan 7/19/1974 9/1/1978 1/5/1995 9/1/1978

Town of Quantico 11/1/1974 8/15/1978 1/5/1995 8/15/1978

City of Alexandria 8/22/1969 8/22/1969 5/15/1991 5/8/1970 Q3

City of Fairfax 5/5/1970 12/23/1971 6/2/2006 12/17/1971 DFIRM

City of Falls Church 9/6/1974 2/3/1982 7/16/2004 2/3/1982 DFIRM

City of Manassas 5/31/1974 1/3/1979 1/5/1995 1/3/1979 DFIRM

City of Manassas Park 3/11/1977 9/29/1978 1/5/1995 9/29/1978 DFIRM
as of 7/6/2010 http://www.fema.gov/cis/VA.html

County Community Name

Policy Statistics Claim Statistics 

(as of 3/31/2010) 1/1/1978 – 3/31/2010

Policies 
In-Force

Insurance 
In-Force 

Total 
Claims 

Total
Payment 

Arlington County
Arlington County 790 $144,938,600 91 $285,832

TOTAL 790 $144,938,600 91 $285,832

Fairfax County

Fairfax County 5,324 $1,211,797,500 501 $7,218,144

Town of Herndon 52 $16,055,300 6 $8,407

Town of Vienna 87 $24,256,400 12 $277,745

Town of Clifton 3 $1,200,000 1 $29,923

TOTAL 5,466 $1,253,309,200 520 $7,534,219

Loudoun County

Loudoun County 517 $143,350,200 87 $1,076,933

Town of Leesburg 84 $20,683,900 6 $140,160

Town of Purcellville 11 $2,623,000 - -

Town of Middleburg - - - -

Town of Round Hill 2 $70,000 - -

TOTAL 614 $166,727,100 93 $1,217,092

Prince William County

Prince William County 1,091 $273,055,600 237 $3,615,233

Town of Dumfries 16 $3,965,100 6 $34,841

Town of Haymarket 2 $700,000 - -

Town of Occoquan 38 $12,124,600 15 $56,912

Town of Quantico 2 $600,000 - -

TOTAL 1,149 $290,445,300 258 $3,706,986

City of Alexandria
City of Alexandria 1,590 $371,645,100 221 $3,677,306

TOTAL 1,590 $371,645,100 221 $3,677,306

City of Fairfax
City of Fairfax 558 $63,887,000 27 $388,720

TOTAL 558 $63,887,000 27 $388,720

City of Falls Church
City of Falls Church 141 $39,887,300 18 $111,260

TOTAL 141 $39,887,300 18 $111,260

City of Manassas
City of Manassas 66 $16,254,800 20 $164,618

TOTAL 66 $16,254,800 20 $164,618

City of Manassas Park
City of Manassas Park 24 $5,579,400 5 $66,527

TOTAL 24 $5,579,400 5 $66,527

NoVA TOTAL 10,398 $2,352,673,800 1,253 $17,152,560

VIRGINIA TOTAL 109,712 $25,557,799,200 38,038 $548,242,841

Source: http://bsa.nfipstat.com/ 7/6/2010

NFIP Policy 
Statistics

Repetitive & Severe Repetitive Loss

Repetitive Loss (RL) property = any insurable building for which 2 or more 

claims of >$1,000 were paid by the NFIP within a rolling 10-year period 

Severe Repetitive Loss (SRL) property = has at least 4 NFIP claim payments 

>$5,000, and the cumulative amount >$20,000 OR at least 2 separate 

claim payments exceed the market value of the building

• 63 Repetitive Loss Properties in NoVA totaling 

$5,257,918 in total losses paid

• 2 Severe Repetitive Loss Properties in NoVA planning 

district
– Prince William County (City of Manassas)

– Loudoun County

Jurisdiction
Number of Rep Loss 

Properties
Total Number of 

Losses
Total Building 

Payment
Total Contents 

Payment
Total 

Payment

Arlington County 2 4 $101,395 $16,529 $117,924

Fairfax County 8 18 $444,586 $71,371 $515,956

Town of Herndon

Town of Vienna* 1 2 $4,819 $0 $4,819

Town of Clifton

Loudoun County 12 37 $678,170 $119,538 $797,708

Town of Leesburg

Town of Purcellville

Town of Middleburg

Town of Round Hill

Prince William County 10 42 $1,303,075 $788,669 $2,091,744

Town of Dumfries

Town of Haymarket

Town of Occoquan

Town of Quantico

City of Alexandria 22 52 $1,205,361 $107,825 $1,313,186

City of Fairfax 2 4 $66,944 $20,364 $87,308

City of Falls Church

City of Manassas 7 20 $272,585 $61,507 $334,092

City of Manassas Park

TOTAL 63 177 $4,072,115 $1,185,803 $5,257,918

*Town information included in the county totals

HAZUS-MH MR4 Analysis

Flood Runs completed for the 100-yr and Probabilistic 
Scenarios

• $3,405,921 could be expected from a 100-year event in 
NoVA

• $99,049,000 annually in damages due to flood events
– Fairfax County accounts for 47.7% of total losses

– Property or “capital stock” losses make up about $98,899,000 
(building, content, and inventory)

– Business interruption accounts for 0.15% of the annualized losses 
and includes income, rental, wage, and relocation costs.

– Residential losses account for the majority of the estimated losses.

Critical Facilities

• 100-year Scenario

– Schools with moderate damage

• SAMUEL W. TUCKER ELEMENTARY SCHOOL 

• LEES CORNER 

• ST MARY'S ELEMENTARY SCHOOL

• HUTCHISON FARMS ELEMENTARY SCHOOL 

– Fire Stations with moderate damage

• Aldie Volunteer Fire Department  Inc.

– Police Stations with moderate damage

• Dumfries Police Dept 



HAZUS-MH 
Prince William
County Total 
Annualized Loss
Estimation

HAZUS-MH 
NOVA Regional Total 
Annualized Loss
Estimation

Comparison with Commonwealth

• Based on the 2010 State 

plan the NOVA planning 

commission can expect $15 

Million in annualized loss 

due to flooding

• NCDC Property Damage 

$1,512,232

• NCDC Crop Damage

$140,371

Jurisdiction (rank in state) Annualized Loss

Fairfax County (2) $7,505,247

Prince William County (6) $3,069,348

Loudoun County (8) $2,157,842

Alexandria, City of (10) $1,997,414

Fairfax, City of $420,031

Arlington County $308,235

Manassas, City of $212,413

Falls Church, City of $112,540

Manassas Park, City of $41,588

TOTAL $15,824,658

2006 Planning Areas 2010 State Plan 2006 Local Plan

Planning Area 1 $308,235 $1,236,000

Planning Area 2 $10,035,232 $1,240,000

Planning Area 3 $2,157,842 $556,000

Planning Area 4 $3,323,349 $880,000

Total $15,824,658 $3,912,000

Plan Loss Estimate Methodology

2006 NoVA HMP $3,912,000
Based on recorded historical events and applied loss estimation 

methodology.

2010 UPDATE $ 99,049,000HAZUS-MH MR4 riverine analysis

NCDC Ann. Loss $1,652,603
Total reported property damages divided by total number of years of 

record

2010 VA HMP $15,824,658
Based on FIA Depth-Damage assumptions, DFIRMS, and census data 

for building exposure

Flood Loss Estimate Variation

Winter Storms 

NCDC Annualized Loss 

$394,974

• Impact and Vulnerability

– Transportation agencies

and utility companies

• VA HMP used weather 

station data to examine 

frequency of snowfall

Annualized Winter Storm Property  & Crop Damages

Alexandria, City of $60,484

Arlington County $60,484

Fairfax, City of $0

Fairfax County $60,537

Falls Church, City of $60,484

Loudoun County $31,982

Manassas, City of $60,501

Manassas Park, City of $0

Prince William County $60,501

Total $394,974



Average # of Days ≥ 3 Inches of Snowfall

Tornadoes
• Historically, tornado intensity has been rated on the F-

scale (now the EF-scale)

• Data Source:  SVRGIS, a GIS dataset of tornado 

touchdowns and paths (1950 – 2006)

• No model of intensity-damage relationship available 

for use in loss estimates

FUJITA SCALE ENHANCED FUJITA SCALE

F Number
Fastest 1/4-mile

(mph)

3 Second Gust

(mph)

EF 

Number

3 Second Gust

(mph)

0 40-72 45-78 0 65-85

1 73-112 79-117 1 86-110

2 113-157 118-161 2 111-135

3 158-207 162-209 3 136-165

4 208-260 210-261 4 166-200

5 261-318 262-317 5 Over 200

Tornadoes

• Low probability / high impact events

• Probability quantified by VA HMP using 

historical frequency method

Tornado Hazard Frequency



Tornado Loss Estimation

• NCDC Annualized Loss $2,612,298 

County

Annualized Tornado 

Property  & Crop Damages

Fairfax County $2,265,041

Prince William County $117,080

Manassas, City of $0

Arlington County $22,033

Loudoun County $119,785

Falls Church, City of $88,210

Alexandria, City of $149

Fairfax, City of $0

Manassas Park, City of $0

Total $2,612,298

Hurricanes and Tropical Storms

• Probability

• Impact & Vulnerability

• Risk

– Critical Facility Risk

– Jurisdictional Risk

Hurricanes and Tropical Storms 

• Data Source: NCDC & HAZUS

• NCDC Annualized Loss

• HAZUS Annualized Loss $1,468,890

Hurricane 

Category
Wind Speed Barometric Pressure Damage Potential

1 75-95 mph >980 Mb Minimal

2 96-110 mph 965-979 Mb Moderate

3 111-130 mph 945-964 Mb Extensive

4 131-155 mph 920-944 Mb Extreme

5 >155 mph <920 Mb Catastrophic

Historic Hurricane

Tracks 



HAZUS-MH MR4

Annualized Loss = $ 4,795,691

– Probabilistic Annualized Loss = Expected value of 

loss in any one year, developed by aggregating 

the losses and exceedance probabilities. 

Simulation Period is 100,000 years

– Module estimates direct and indirect economic 

losses due to hurricane speed winds.

• Damage to buildings & contents

• Economic loss (business interruptions)

• Social Impacts

100-year HAZUS Scenario

• 1% chance of happening in any given year

• Estimated losses from a 100-year event in NoVA

$53,264,373

• $29 M in Fairfax

• $8 M in Prince William

1000-year HAZUS Scenario

• 0.1% chance of happening in any given year

• Estimated losses from a 1000-year event in NoVA

$806,589,749 

• $433 M in Fairfax County 

• $119 M in Prince William County

Critical Facilities 

• 100-year Scenario

– All essential facilities would have 100% functionality

• 1000-year Scenario

– Day of event there would be 98% of hospital beds 

available for use

– After one week, 100% of the beds will be back in 

service

– All essential facilities would have functionality of >50% 

on day 1



Probabilistic Scenario

• Represent range of probable losses estimated from a 

100,000-year simulation of expected hurricane activity

• $4,795,691 Jurisdiction

Building 

Loss

Content 

Loss

Inventory 

Loss

Relocation 

Loss

Income 

Loss

Rental 

Loss

Wage 

Loss

Total 

Loss

Arlington County $543,847 $77,574 $573 $40,176 $5,554 $24,946 $7,342 $700,012 

Fairfax County $2,086,176 $212,519 $1,641 $119,367 $11,790 $50,745 $13,512 $2,495,750 

Town of Herndon $36,459 $4,273 $63 $2,429 $456 $1,099 $559 $45,338 

Town of Vienna $36,154 $3,979 $43 $2,263 $403 $791 $460 $44,093 

Town of Clifton $504 $36 $0 $22 $3 $7 $12 $584 

Loudoun County $242,275 $20,143 $435 $12,197 $1,113 $4,444 $1,341 $281,948 

Town of Leesburg $23,601 $1,807 $20 $1,312 $160 $612 $233 $27,745 

Town of Purcellville $730 $41 $1 $29 $3 $10 $4 $818 

Town of Middleburg $89 $5 $0 $4 $1 $2 $1 $101 

Town of Round Hill $44 $2 $0 $2 $0 $1 $0 $48

Prince William County $423,454 $34,613 $427 $24,402 $1,736 $9,219 $2,155 $496,004 

Town of Dumfries $4,441 $451 $4 $392 $23 $191 $41 $5,542 

Town of Haymarket $123 $9 $0 $6 $1 $2 $1 $143 

Town of Occoquan $898 $84 $1 $57 $6 $29 $6 $1,080 

Town of Quantico $2,050 $370 $4 $211 $38 $151 $40 $2,864 

City of Alexandria $387,234 $57,628 $427 $30,477 $4,701 $17,598 $6,277 $504,342 

City of Fairfax $45,380 $5,279 $98 $3,158 $731 $1,460 $770 $56,876 

City of Falls Church $29,561 $3,820 $36 $2,127 $401 $1,034 $488 $37,468 

City of Manassas $62,939 $6,288 $115 $3,899 $396 $1,534 $667 $75,838 

City of Manassas Park $16,418 $1,395 $30 $903 $47 $275 $78 $19,145 

Total $3,942,333 $430,314 $3,918 $243,431 $27,563 $114,149 $33,987 $4,795,691 

Hurricane Wind 
Annualized Loss= 
total losses for simulation 
period divided by 100,000 
years

Wind Events NCDC

Annualized Loss Totals

• Tornado $2,612,298

• High Wind (includes hurricane, thunderstorm) 

$2,932,999

– Hurricane/Tropical 

$1,570,057

Jurisdiction Hurricane/Tropical Storm Annualized

Arlington County $2,019,524 $96,168

Fairfax County $2,019,524 $96,168

Loudoun County $66,158 $3,150

Prince William County $12,413,476 $591,118

City of Alexandria $2,019,524 $96,168

City of Fairfax $0 $0

City of Falls Church $2,019,524 $96,168

City of Manassas $12,413,476 $591,118

City of Manassas Park $0 $0

Total $32,971,205 $1,570,057

Drought

• Probability

• Impact and Vulnerability

– Drought Monitor

• Risk

– Critical Facility Risk

– Jurisdictional Risk

• 168 recorded “droughts” in NCDC for NOVA; Loudoun County 

highest (31 events)

NCDC Annualized Loss $942,971



Wildfire

• Virginia Department of Forestry

• Probability

• Impact and Vulnerability

• Risk

– Critical Facility Risk

– Jurisdictional Risk

No NCDC records for Wildfire in NOVA

Probability Impact Spatial Extent Warning Time Duration

Risk Level Highly Likely Minor Small Less than 6 hours Less than one week VDOF: Wildfire Causes and Events

• Causes of wildfire in the NOVA region:

– 29% Debris Burning

– 20% Children

– 19% Miscellaneous

– 12% Incendiary

– 10% Smoking

• There have been 120 wildfires burning 368 

acres during 1995 – 2008 totaling $180,895 in 

damages

Jurisdiction
% Area

Low Risk
% Area

Medium Risk
% Area

High Risk

Arlington County 96.30% 2.61% 1.10%

Fairfax County 57.22% 30.76% 12.02%

Town of Herndon 99.93% 0.04% 0.00%

Town of Vienna 99.25% 0.75% 0.00%

Town of Clifton 26.06% 57.58% 16.36%

Loudoun County 42.16% 51.60% 6.23%

Town of Leesburg 58.46% 32.98% 8.56%

Town of Purcellville 13.69% 85.62% 0.69%

Town of 
Middleburg 33.08% 58.76% 8.31%

Town of Round Hill 0.00% 69.62% 29.96%

Prince William County 39.77% 44.79% 15.44%

Town of Dumfries 73.40% 25.12% 1.38%

Town of Haymarket 78.43% 21.57% 0.00%

Town of Occoquan 74.77% 24.32% 0.00%

Town of Quantico 93.62% 6.38% 0.00%

City of Alexandria 98.83% 1.17% 0.00%

City of Fairfax 94.65% 5.35% 0.00%

City of Falls Church 100.00% 0.00% 0.00%

City of Manassas 95.50% 4.47% 0.03%

City of Manassas Park 65.29% 23.35% 11.37%

Total 48.97% 41.00% 10.03%

Urban-Woodland

Interface:

Prince William Co.

36 HIGH at-risk 

woodland 

communities

Loudoun County

7 HIGH at-risk 

woodland 

communities

Critical Facility Risk

• Local and HAZUS 

critical facilities 

intersected with VDOF 

risk assessment

• Majority of facilities 

are schools                       

Jurisdiction

HAZUS Local Data

Moderate High Total Moderate High Total

Arlington County

Fairfax County 19 5 24 25 2 27

Town of Herndon

Town of Vienna

Town of Clifton 1 1

Loudoun County 24 2 26 29 2 31

Town of Leesburg 5 5
Town of 
Purcellville 4 4
Town of 
Middleburg
Town of Round 
Hill 1 1

Prince William 
County 34 15 49

Town of Dumfries
Town of 
Haymarket

Town of Occoquan

Town of Quantico

City of Alexandria

City of Fairfax 1 1

City of Falls Church

City of Manassas
City of Manassas 
Park

Total 89 22 111 54 4 58



Building Fire

• Accidental building fires are relatively unpredictable

• Potential ignition sources include:
– Heat from fuel-fired, fuel-powered object (e.g., heat, spark, ember, or flame from 

equipment);

– Heat from electrical equipment arcing, overloaded (e.g., short circuit arc, fluorescent 

light ballast);

– Heat from smoking material (e.g., cigarette);

– Heat from open flame (e.g., lighter, candle);

– Heat from hot object (e.g., electric lamp, spark from friction);

– Heat from natural source (e.g., lightning); and

– Heat spreading from another hostile fire (exposure) (e.g., radiated heat, direct flame)

• Existing Fire Protection 
– Sprinkler Systems

– Construction Materials

Earthquake

• Various visual & spatial representations of historical 

earthquakes and seismic hazard zones exist. 

– HAZUS Earthquake Module

– USGS Significant Earthquake Locations

– USGS Quaternary Fault Zones

– Peak Ground Acceleration Mapping

• FEMA’s HAZUS Earthquake module estimates 

damage and loss to buildings, lifelines and critical 

facilities. 

No NCDC records for Earthquake in NoVA

Sig EQ HAZUS-MH MR4

Correspondence with Dr. Martin 

Chapman director of the Virginia 

Tech Seismological Observatory 

(VTSO)

1. Probabilistic Scenario for Annualized 

Loss

2. Goochland 6.5 magnitude @ depth of 

10: majority of continued EQ activity 

in this area and therefore is a 

reasonable and likely scenario.

MMI PGA (%g)

Perceived 

Shaking

Potential 

Damage

I <0.17 Not Felt None

II 0.17 - 1.4 Weak None

III 0.17 - 1.4 Weak None

IV 1.4 -3.9 Light None

V 3.9 -9.2 Moderate Very Light

VI 9.2 -18 Strong Light

VII 18 -34 Very Strong Moderate

VIII 34 - 65 Severe Moderate to Heavy

IX 65 - 124 Violent Heavy

X > 124 Extreme Very Heavy

XI > 124 Extreme Very Heavy

XII > 124 Extreme Very Heavy

HAZUS-MH MR4

ANNUALIZED LOSS

– Fairfax County 

accounts for 49.6%, 

with towns 52.2%

– Prince William County 

12.7%, with towns 

12.8%

Jurisdiction Annualized Loss Goochland County Scenario

Arlington County $256,214 $50,596,616

Fairfax County $1,194,034 $305,516,774

Town of Herndon $32,972 $6,502,171

Town of Vienna $29,422 $6,231,392

Town of Clifton $475 $157,123

Loudoun County $222,490 $40,023,317

Town of Leesburg $29,955 $4,527,822

Town of Purcellville $911 $149,581

Town of Middleburg $129 $27,861

Town of Round Hill $53 $7,490

Prince William County $304,948 $119,524,967

Town of Dumfries $2,492 $1,143,557

Town of Haymarket $165 $50,753

Town of Occoquan $635 $233,037

Town of Quantico $1,032 $468,964

City of Alexandria $198,495 $42,904,170

City of Fairfax $49,175 $11,398,801

City of Falls Church $20,589 $4,217,152

City of Manassas $53,304 $18,694,282

City of Manassas Park $11,457 $4,096,617

Total $2,408,945 $616,472,447

NOVA regional commission can expect $2,408,945 
annually from Earthquake damage



Goochland County
6.5 Magnitude

@ depth of 10

Fairfax County would incur 

49.6% of the NOVA 

damages or 51.6% with 

towns

Prince William County  

19.4% or 19.7%

Similar trends to 

annualized damages

Critical Facilities

• Goochland County, VA Scenario

– Day of Earthquake 85% of hospital beds available 

for use by patients already in the hospital and 

those injured by the earthquake would be available

– After one week, 94% of the beds will be back in 

service

– All essential facilities would have functionality of 

>50% on day 1

Dam Failure
• Department of Conservation & Recreation 

monitors routine inspection and maintenance 

of dams presenting the greatest risk or that 

need structural repair.

Jurisdiction Low Significant High Grand Total

Fairfax County 8 10 15 33

Loudoun County 24 8 0 32

Prince William 

County 9 5 4 18

Arlington County 0 0 0 0

City of Manassas 0 1 0 1

Town of Leesburg 0 1 0 1

Grand Total 41 25 19 85

Dam Failure

• Dam failure has not been included in the hazard 

ranking or analysis portion of the plan; it’s addressed 

through text with a summary of National Inventory of 

Dams statistics & the current hazard potential. 

• Predicting the probability of dam failure requires a 

detailed, site-specific engineering analysis for each 

dam in question.  Failure may result from hydrologic 

and hydraulic design limitations, or from geotechnical 

or operational factors.  



Landslides

• Data Sources: 

– USGS Landslide Incidence and Susceptibility

• Probability has not been quantified; but a qualitative 

high/moderate/low rating has been derived from the 

USGS mapping. 

• NCDC Annualized Loss $105,174

Landslide: Critical Facility Risk

• Facilities were intersected with USGS Susceptibility & Incidence 

Map

Landslide Susceptibility EOC

Fire 

Station

Medical 

Care Police School Total

High landslide incidence (more than 15% of the area is involved in 

landsliding.) 0 9 4 5 92 110

High susceptibility to landsliding and moderate incidence. 0 3 1 2 20 26

Low landslide incidence (less than 1.5 % of the area is involved in 

landsliding.) 1 56 12 33 524 626

Total 1 68 17 40 636 762

Land Subsidence (Karst)

• Data Sources: 

– USGS Engineering Aspects of Karst

• Probability has not been quantified; jurisdictions in 

mapped karst zones were considered at a greater risk 

than those not in karst zones. 

• NCDC does have any karst related events. 



Karst: Critical Facility Risk

• Facilities were intersected with USGS Karst Map

Jurisdiction Fire Station Medical Care Police School Total

Loudoun County 1 2 0 4 7

Town of Leesburg 0 0 3 12 15

Total 1 2 3 16 22

OVERALL  RISK

• NCDC county/city hazard rankings are relative to the 

NOVA region

• Jurisdictional risk ranking and analysis is more 
comprehensive than the previous version, but it is still 
limited by underlying biases/flaws in the source data

• The analyses of critical facilities were limited by little 
(or no) building-specific parameters necessary to 
quantify vulnerability

• Potential resolutions of limitations in the hazard 
profiles and risk assessments may be included in 2010 
mitigation strategies

2010 Ranking
Jurisdiction Flood Wind Tornado

Winter 

Weather
Drought Earthquake Landslide Wildfire Karst

Arlington County High High High High Med-High Med Med Med-Low Med-Low

Fairfax County

High High High High Med-High Med Med-Low Med Med-Low
Town of Herndon

Town of Vienna

Town of Clifton

Loudoun County

High High High High High Med Med-High Med-Low Med-Low

Town of Leesburg

Town of Purcellville

Town of Middleburg

Town of Round Hill

Prince William County

High High High High High Med Med-Low Med Med-Low

Town of Dumfries

Town of Haymarket

Town of Occoquan

Town of Quantico

City of Alexandria High High High High Med-High Med High Med-Low Med-Low

City of Fairfax Med-High Med High Med-High Med-Low Med Med-Low Med-Low Med-Low

City of Falls Church High High Med-High High Med Med-Low Low Low Low

City of Manassas High High High High Med-High Med Med-Low Med-Low Med-Low

City of Manassas Park High Med-Low Med-High Med Low Med-Low Low Med-Low Low

Overall Risk
High High High High Med-High Medium Medium Med-Low Med-Low



Text Descriptions:

• Building Fires

• Extreme Temperatures

• Erosion

• Dam Failure

• Hail/Lightning

Annualized Loss

Requirement §201.6(c)(2)(ii)(B):  [The plan should 

describe vulnerability in terms of an] estimate of the 

potential dollar losses to vulnerable structures 

identified in paragraph (c)(2)(ii)(A) of this section and 

a description of the methodology used to prepare the 

estimate … .

Annualized Loss*
NCDC Storm Events 

1. High Wind 

2. Tornado

3. Flood

4. Winter Storm

*Based on NCDC 

statistics
Annualized Loss 

(based on property and crop damages and number of years of record)

County Flood High Wind Tornado Winter Storm 

TOTALYears of Record 17 21 59 17

Fairfax County $801,903 $616,049 $2,265,041 $60,537 $3,743,530

Prince William County $155,044 $799,142 $117,080 $60,501 $1,131,768

Manassas, City of $89,036 $698,033 $0 $60,501 $847,570

Arlington County $279,199 $230,954 $22,033 $60,484 $592,670

Loudoun County $216,429 $181,200 $119,785 $31,982 $549,396

Falls Church, City of $53,959 $203,729 $88,210 $60,484 $406,382

Alexandria, City of $57,033 $198,835 $149 $60,484 $316,502

Fairfax, City of $0 $4,482 $0 $0 $4,482

Manassas Park, City of $0 $573 $0 $0 $573

Total $1,652,603 $2,932,999 $2,612,298 $394,974 $7,592,873

NOVA  region can expect 
approximately $7.5 Million in 
annualized losses from 
natural hazards

Comparison of Annualized Loss

Hazard Type

NCDC Other Source

Years of 

Record 

Annualized Annualized Total  Total 

Data Source Property 

Damage 
Crop Damage 

Annualized 

Loss 
Annualized Loss 

Flooding 1993 - 2009 $1,512,232 $140,370.82 $1,652,603 $99,049,000 
FEMA HAZUS MR4 

Winter 

Weather 1993 - 2009 $386,191 $8,782.63 $394,974
Not Available

Tornado 1950 - 2009 $2,611,514 $784.88 $2,612,298
Not Available

High Wind 1955 - 2009 $2,617,096 $315,902.85 $2,932,999 $4,795,691 
FEMA HAZUS MR4 

Drought 1995 - 2009 $0 $942,971.35 $942,971
Not Available

Earthquake Not Available $2,408,945 FEMA HAZUS MR4 

Total $8,535,845 $106,253,636

Total Annualized Loss Estimate for major hazard in NoVA $110,203,879

HUMAN-CAUSED HAZARDS

• Digital Sandbox

Using the HIRA Results 
• Creating Mitigation Actions 

– What is the HIRA telling us?

– Current Projects?

– Potential Funding Sources?



Review and Update of 2006 Plan

Goals and Regional Objective(s)

Workshop Definitions
• Goal: general guideline that describes what West 

Virginia would like to achieve

• Objective: specific and measurable strategies that 

must be implemented to achieve the identified 

goals

• Action: more specific than an objective with 

identified responsible parties, timeframes, and 

potential funding sources

Verification of 2006 Plan Goals

Goal #1 Improve the quality of best available 

data for conducting detailed hazard risk 

assessments and preparing meaningful 

mitigation action plans.

Verification of 2006 Plan Goals

Goal #2 Increase the financial capability of 

local jurisdictions throughout the Northern 

Virginia region to implement hazard 

mitigation measures through maximizing 

grant funding opportunities as well as locally 

available fiscal resources. 

Verification of 2006 Plan Goals

Goal #3 Develop and maintain specific plans 

to minimize the potential affects of natural 

hazards, including the relevant local 

emergency preparedness, response and 

recovery plans.

Verification of 2006 Plan Goals

Goal #4 Work to improve existing local 

policies, codes and regulations to reduce or 

eliminate the impacts of known natural 

hazards.  This includes maintaining continued 

compliance with the National Flood 

Insurance Program (NFIP) for all participating 

jurisdictions.



Verification of 2006 Plan Goals

Goal #5 Investigate and implement a range 

of structural projects that will reduce the 

effects of natural hazards on public and 

private property throughout the region.   

Verification of 2006 Plan Goals

Goal #6 Disseminate information to increase 

the general public’s awareness of natural 

hazard risks in the Northern Virginia region, 

while also educating residents and 

businesses on the mitigation measures 

available to minimize those risks.

2006 NOVA Plan Objective:
NOVA  Regional Commission Mitigation Action 1

Coordinate with participating local jurisdictions 

on the acquisition and/or development of 

improved GIS data layers for use in conducting 

enhanced risk assessment studies for future 

updates to the Northern Virginia Regional 

Hazard Mitigation Plan.

2006 NOVA Plan Objective:

NOVA  Regional Commission Mitigation Action 

2

2006 NOVA Plan Objective:

NOVA  Regional Commission Mitigation Action 

3

2006 NOVA Plan Objective:

NOVA  Regional Commission Mitigation Action 

4 1. Next Steps:
Local Plan Committee Scheduling
Project Schedule
Remaining Local Inputs Required

2006 Evaluation
Capability Analysis



Next Steps:

– Local Plan Committee Scheduling

– Project Schedule

– Remaining Local Inputs Required

• 2006 Evaluation

• Capability Analysis







Update of the Northern Virginia Hazard Mitigation Plan  

 

 

Agenda 
Northern Virginia Hazard Mitigation Plan Update 

Final Hazard Identification, Risk Assessment and Vulnerability Analysis 

Development of Regional Strategies 

 

Monday, October 18, 2010 1:00pm – 4:00 PM 
Dewberry 

8403 Arlington Boulevard (rear Building), Fairfax VA 22031 

Lobby Level Conference Rooms 

 Description Lead Time 

Welcome, Introductions and Agenda Deborah Mills 1:00pm-1:20pm 

Final Hazard identification, Risk 

Assessment and Vulnerability Analysis 

Results Presentation 

Ryan Towell 1:20pm-1:50pm 

Social Vulnerability Appendix Review Deborah Mills 

Ginni Melton 

1:50pm-2:20pm 

BREAK Deborah Mills 

Ginni Melton 

2:20pm-2:30pm 

Develop Regional Mitigation Actions Carrie Speranza 2:30pm-3:15pm 

Outreach  Deborah Mills 3:15pm-3:45pm 

Next Steps: 

Draft Plan Development 

 

Deborah Mills 

 

3:45pm-4:00pm 

 

Dewberry Team:  

Project Manager Deborah Mills    703.849.0162 

804.335.9946 ( c ) 

dmills@dewberrry.com 

HIRA Lead Rachael Herman   585-429-7448    rherman@dewberry.com 

Planning Lead Jane Sibley Frantz 703.849.0473   jfrantz@dewberry.com 

Planning Support and Share 

Point Site 

Carrie Speranza 703.849.0367 csperanza@dewberry.com 

Climate Change and HIRA 

Support 

Ryan Towell 703.849.0275 rtowell@dewberry.com 

Local Plan Annex Lead  Carrie Speranza 

 

703.849.0367 

  

csperanza@dewberry.com 

 

Structural Mitigation 

Project Scoping 

Julia Moline 

Jennifer Holcomb 

703.849.0610 
703.849.0556 

jmoline@dewberry.com 

jholcomb@dewberry.com 

 

 

Arlington County Project Management Team:  

Project Manager Stephanie Jaffe    (703) 228-4739 sjaffe@arlingtonva.us 

Financial Lead Joanne Hughes  703.228.3560 jmhughes@arlingtonva.us 

Senior Advisor Bonnie Regan 703.228.3464 bregan@arlingtonva.us 

Outreach Lead TBD   
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Wildfire Risk 

Assessment

There have been 120 
wildfires burning 368 
acres during 1995 –
2008 totaling $180,895 
in damages
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Table 4.84. Overall Hazard Ranking by Jurisdiction

Jurisdiction Flood Wind Tornado
Winter 

Weather
Drought Earthquake Landslide Wildfire Karst

Arlington County High High High High Med-High Med Med Med-Low Med-Low

Fairfax County

High High High High Med-High Med Med-Low Med Med-Low
Town of Herndon

Town of Vienna

Town of Clifton

Loudoun County

High High High High High Med Med-High Med-Low Med-Low

Town of Leesburg

Town of Purcellville

Town of Middleburg

Town of Round Hill

Prince William County

High High High High High Med Med-Low Med Med-Low

Town of Dumfries

Town of Haymarket

Town of Occoquan

Town of Quantico

City of Alexandria High High High High Med-High Med High Med-Low Med-Low

City of Fairfax High High High High Med-High Med Med-Low Med Med-Low

City of Falls Church High High Med-High High Med Med-Low Low Low Low

City of Manassas High High High High Med-High Med Med-Low Med-Low Med-Low

City of Manassas Park High High Med-High High Low Med-Low Low Med-Low Low

Overall Risk High High High High Med-High Medium Medium Med-Low Med-Low
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Northern Virginia Mitigation Plan Update Strategies Meeting 

October 18, 2010 Sign-in Sheet 

 
Initials Name Department/Organization Phone E-mail 

 Stephanie Jaffe Arlington OEM 703- 228-4739 sjaffe@arlingtonva.us 

 Becky McKinney Fairfax County OEM 571-350-1009 Elizabeth.mckinney@fairfaxcounty.gov 

 Pat Collins Prince William County OEM 703-792-5828 pcollins@pwcgov.org 

 Alexa Hussar Prince William County OEM 703-792-5254 ahussar@pwcgov.org 

 Charlie McRorie City of Alexandria 703-838-3825 Charlie.McRorie@alexandriava.gov 

 Beth Brown VDEM 804-317-6685 Beth.brown@vdem.virginia.gov 

 Carrie Strain Dewberry (contractor) 703-849-0367 cstrain@dewberry.com 

 Jane Sibley Frantz Dewberry (contractor) 703-849-0473 jfrantz@dewberry.com 

 Bonnie Regan Arlington County OEM 703.228.3464 bregan@arlingtonva.us 

 Bill Everingham Arlington GIS 703.228.3648 weveringham@arlingtonva.us 

 Joanne Hughes Arlington OEM 703.228.3560 jmhughes@arlingtonva.us 

 David Simms Prince William County GIS 703.792.7013 dsimms@pwcgov.org 

 John O’Neal Manassas Park 703.331.3528 j.oneal@manassasparkva.gov 

 Michael Liddle Fairfax County 703.324.3515 Michael.Liddle@fairfaxcounty.gov 

 Walter English City of Fairfax 703.273.6269 wenglish@fairfaxva.gov 

 Ginni Melton Dewberry 703.645.9709 gmelton@dewberry.com 

 Rachael Herman Dewberry 716.949.6327 rherman@dewberry.com 

 Deborah Mills Dewberry 703-849.0162 dmills@dewberry.com 

 Debbie Messmer VDEM 804.897.9975 Debra.messmer@vdem.virginia.gov 

     

     

     

     

     

     

     

     

     

 



APPENDIX D 

HAZARD IDENTIFICATION AND RISK ASSESSMENT INFORMATION 
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APPENDIX D1 

DATA MATRIX 
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Name, Jurisdiction & Dept:      Steve Chozick/ City of Alexandria, Virginia/ GIS

Email & Phone:              Steven.Chozick@alexandriava.gov / 703-746-3822

DATA NEEDS
Please check the data/plans that your jurisdiction currently 

has available and can provide for the  
2010 NoVA HMP update. 

GI
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Name & Contact Information 
List who should be contacted for the 

Data Sets and/or Plans

BASE MAP DATA                                                                                                                  For all data sets, please contact:
Political Boundaries                                                                           Yes                                                    Steve Chozick, GIS Division Chief
Transportation/Railways/Transit Routes                                  Yes                                                    steven.chozick@alexandriava.gov
Population/Census Data or Local Data                                        Yes       Yes                                       (703) 746-3822
Imagery                                                                                                  Yes   

ASSETS
Information on building specifics (i.e. year built, sq. ft., 
construction material, building value, first floor 
elevation, etc.) 

Tax Parcels                                                                                            Yes      Yes
Zoning                                                                                                     Yes     
Building Footprints                                                                             Yes   
Critical Facilities 
Does your jurisdiction have a definition of critical 
facility? (law enforcement, hospitals, fire, schools,            Yes 
lifelines, communication centers, airports, etc.)

Critical Infrastructure (pipelines, transmission 
lines, utilities, etc.)                                                                     Yes

Additional Important Facilities (Major Employers, 
Banks, Gov't functions, etc.)                              

Land Use and/or Land Cover data or information on 
future development                                                                           

Areas of  future development                                                 Yes

Hazard analysis completed for other projects (i.e. Storm 
Surge Models, Dam Inundation Studies, etc.)                             Yes

Mapped or text descriptions of the locations of past 
hazards (i.e. flood prone areas, locations of landslides)         Yes

Reports from specific past hazard events

Detailed loss records from previous hazard occurrences                                                                                                                                                                      

ADDITIONAL GIS DATA OR PLANS AVAILABLE

REPORTS/PLANS

HAZARD DATA

LAND USE AND DEVELOPMENT



Name, Jurisdiction & Dept:

Email & Phone:

DATA NEEDS
Please populate any additional data/plans that your 

jurisdiction currently has available and can provide for the  
2010 NoVA HMP update. 

GI
S 
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Name & Contact Information 
List who should be contacted for the 

Data Sets and/or Plans

ADDITIONAL GIS DATA OR PLANS AVAILABLE

COMMENTS

rherman@dewberry.com 

DEWBERRY CONTACT

Please return completed forms to Rachael Herman 

Once these forms have been reviewed, Dewberry will get in touch with the person 
that was listed as the contact for the Data Sets and/or Plans. 



Name, Jurisdiction & Dept: Arlington County, GIS Mapping Center

Email & Phone: 703-228-3649   mfletcher@arlingtonva.us

DATA NEEDS

Please check the data/plans that your jurisdiction 

currently has available and can provide for the  

2010 NoVA HMP update. 
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

BASE MAP DATA Arlington County, GIS Mapping Center

Political Boundaries PGDB Mary Beth Fletcher

Transportation/Railways/Transit Routes PGDB 703-228-3649   mfletcher@arlingtonva.us

Population/Census Data or Local Data PGDB

Imagery Erdas Imagine or MrSid

ASSETS

Information on building specifics (i.e. year built, sq. ft., 

construction material, building value, first floor 

elevation, etc.) 

Tax Parcels PGDB

Zoning PGDB

Building Footprints PGDB

Critical Facilities 

Does your jurisdiction have a definition of critical 

facility? (law enforcement, hospitals, fire, schools, 

lifelines, communication centers, airports, etc.) PGDB

Critical Infrastructure (pipelines, transmission 

lines, utilities, etc.) PGDB

Additional Important Facilities (Major Employers, 

Banks, Gov't functions, etc.) PGDB

Land Use and/or Land Cover data or information on 

future development

Areas of  future development

Hazard analysis completed for other projects (i.e. Storm 

Surge Models, Dam Inundation Studies, etc.)

Mapped or text descriptions of the locations of past 

hazards (i.e. flood prone areas, locations of landslides)

LAND USE AND DEVELOPMENT

HAZARD DATA

REPORTS/PLANS

Reports from specific past hazard events

Detailed loss records from previous hazard occurrences

Nursing Homes
PGDB

Buildings with Generators (possiblly)
PGDB

Pharmacy Locations
PGDB

ADDITIONAL GIS DATA OR PLANS AVAILABLE



Name, Jurisdiction & Dept:

Email & Phone:

DATA NEEDS

Please populate any additional data/plans that your 

jurisdiction currently has available and can provide for the  

2010 NoVA HMP update. 

G
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

DEWBERRY CONTACT

ADDITIONAL GIS DATA OR PLANS AVAILABLE

COMMENTS

rherman@dewberry.com 

Once these forms have been reviewed, Dewberry will get in touch with the person 

that was listed as the contact for the Data Sets and/or Plans. 

Please return completed forms to Rachael Herman 



Name, Jurisdiction & Dept: Elizabeth McKinney, OEM; Mike Liddle, DIT-GIS

Email & Phone: michael.liddle@fairfaxcounty.gov

DATA NEEDS

Please check the data/plans that your jurisdiction 

currently has available and can provide for the  

2010 NoVA HMP update. 
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

BASE MAP DATA

Political Boundaries X

Transportation/Railways/Transit Routes X

Population/Census Data or Local Data X

Imagery X

ASSETS

Information on building specifics (i.e. year built, sq. ft., 

construction material, building value, first floor 

elevation, etc.) Michael Liddle

Tax Parcels X

Zoning X

Building Footprints X

Critical Facilities 

Does your jurisdiction have a definition of critical 

facility? (law enforcement, hospitals, fire, schools, 

lifelines, communication centers, airports, etc.) X Michael Liddle

Critical Infrastructure (pipelines, transmission 

lines, utilities, etc.) X Michael Liddle

Additional Important Facilities (Major Employers, 

Banks, Gov't functions, etc.) X Michael Liddle

Land Use and/or Land Cover data or information on 

future development X Michael Liddle

Areas of  future development
X Michael Liddle

Michael Liddle

Michael Liddle

LAND USE AND DEVELOPMENT

Areas of  future development
X Michael Liddle

Hazard analysis completed for other projects (i.e. Storm 

Surge Models, Dam Inundation Studies, etc.)
X X X Michael Liddle

Mapped or text descriptions of the locations of past 

hazards (i.e. flood prone areas, locations of landslides)
X X X Michael Liddle

Reports from specific past hazard events
X Michael Liddle

Detailed loss records from previous hazard occurrences

REPORTS/PLANS

ADDITIONAL GIS DATA OR PLANS AVAILABLE

HAZARD DATA



Name, Jurisdiction & Dept: County of Fairfax, VA

Email & Phone:

DATA NEEDS

Please populate any additional data/plans that your 

jurisdiction currently has available and can provide for the  

2010 NoVA HMP update. 
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

ADDITIONAL GIS DATA OR PLANS AVAILABLE

COMMENTS

Please return completed forms to Rachael Herman 

rherman@dewberry.com 

DEWBERRY CONTACT

Once these forms have been reviewed, Dewberry will get in touch with the person 

that was listed as the contact for the Data Sets and/or Plans. 



Name, Jurisdiction & Dept: City of Falls Church, Virginia GIS-City Mapping

Email & Phone: skhan@fallschurchva.gov - 703.248.5181

DATA NEEDS

Please check the data/plans that your jurisdiction 

currently has available and can provide for the  

2010 NoVA HMP update. 
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

BASE MAP DATA

Political Boundaries X

Transportation/Railways/Transit Routes X

Population/Census Data or Local Data

Imagery

ASSETS

Information on building specifics (i.e. year built, sq. ft., 

construction material, building value, first floor 

elevation, etc.) Contact Ryan Davis Director or Assesment Divison rdavis@fallschurchva.gov 703.248.5110

Tax Parcels X

Zoning X

Building Footprints X

Critical Facilities 

Does your jurisdiction have a definition of critical 

facility? (law enforcement, hospitals, fire, schools, 

lifelines, communication centers, airports, etc.) X Points of Interest -- Same as above

Critical Infrastructure (pipelines, transmission 

lines, utilities, etc.) X Contact Bob Etris, Director Utilities Divison betris@fallschurchva.gov 703.248.5335

Additional Important Facilities (Major Employers, 

Banks, Gov't functions, etc.)

Land Use and/or Land Cover data or information on 

future development X Same as above

Areas of  future development

Hazard analysis completed for other projects (i.e. Storm 

Surge Models, Dam Inundation Studies, etc.)

Mapped or text descriptions of the locations of past 

hazards (i.e. flood prone areas, locations of landslides)

Same as above

LAND USE AND DEVELOPMENT

HAZARD DATA

hazards (i.e. flood prone areas, locations of landslides)

Reports from specific past hazard events

Detailed loss records from previous hazard occurrences

REPORTS/PLANS

ADDITIONAL GIS DATA OR PLANS AVAILABLE



Name, Jurisdiction & Dept:

Email & Phone:

DATA NEEDS

Please populate any additional data/plans that your 

jurisdiction currently has available and can provide for the  

2010 NoVA HMP update. 

G
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

DEWBERRY CONTACT

ADDITIONAL GIS DATA OR PLANS AVAILABLE

COMMENTS

Please contact  Bill Hicks, Director, Engineering and Construction Division at 703.248.5287 in case you cannot reach me.

DEWBERRY CONTACT

Please return completed forms to Rachael Herman 

rherman@dewberry.com 

Once these forms have been reviewed, Dewberry will get in touch with the person 

that was listed as the contact for the Data Sets and/or Plans. 



Name, Jurisdiction & Dept: John O'Neal, Manassas 

Park, Fire & EM  j.oneal@manassasparkva.gov

Email & Phone: 703-331-3528

DATA NEEDS

Please check the data/plans that your jurisdiction 

currently has available and can provide for the  

2010 NoVA HMP update. 
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

BASE MAP DATA

Political Boundaries X

Transportation/Railways/Transit Routes 

Population/Census Data or Local Data

Imagery

ASSETS

Information on building specifics (i.e. year built, sq. ft., 

construction material, building value, first floor 

elevation, etc.) 

Tax Parcels X

Zoning ? X

Building Footprints

Critical Facilities 

Does your jurisdiction have a definition of critical 

facility? (law enforcement, hospitals, fire, schools, 

lifelines, communication centers, airports, etc.)

Critical Infrastructure (pipelines, transmission 

lines, utilities, etc.)

Additional Important Facilities (Major Employers, 

Banks, Gov't functions, etc.)

Land Use and/or Land Cover data or information on 

future development

Areas of  future development

GIS Information: John Ford; j.ford@manassasparkva.gov

Zoning: Vanessa Watson; v.watson@manassasparkva.gov 

LAND USE AND DEVELOPMENT

Areas of  future development

Hazard analysis completed for other projects (i.e. Storm 

Surge Models, Dam Inundation Studies, etc.)

Mapped or text descriptions of the locations of past 

hazards (i.e. flood prone areas, locations of landslides)

Reports from specific past hazard events

Detailed loss records from previous hazard occurrences

Shandi Treolar coordinated our eop revision and COOP 

plan, electronic copies should be avaialbel at Dewberry for 

critical infrasture and facilities.

Tax parcel info: Richard Sanderson; 

r.sanderson@manassasparkva.gov

HAZARD DATA

REPORTS/PLANS

ADDITIONAL GIS DATA OR PLANS AVAILABLE



Name, Jurisdiction & Dept: John O'Neal Manassas 

Park, Fire & EM

Email & Phone:

DATA NEEDS

Please populate any additional data/plans that your 

jurisdiction currently has available and can provide for the  

2010 NoVA HMP update. 
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Name & Contact Information 

List who should be contacted for the 

Data Sets and/or Plans

ADDITIONAL GIS DATA OR PLANS AVAILABLE

COMMENTS

DEWBERRY CONTACT

Please return completed forms to Rachael Herman 

rherman@dewberry.com 

Once these forms have been reviewed, Dewberry will get in touch with the person 

that was listed as the contact for the Data Sets and/or Plans. 
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HAZUS Critical Facilities: At-

Risk Flood

Name Facility Jurisdiction Flood Zone

ST MARY'S ELEMENTARY 

SCHOOL School

City of 

Alexandria AE

SAMUEL W. TUCKER ELEM School

City of 

Alexandria AE

BROWNE ACADEMY School

Fairfax 

County A

LEES CORNER School

Fairfax 

County AE

Aldie Volunteer Fire Department  Inc. Fire Station

Loudoun 

County AE

HUTCHISON FARMS ELEM. School

Loudoun 

County AE

STONEWALL JACKSON HIGH School

Prince 

William 

County AE

LA PETITE ACADEMY School

City of 

Manassas AE

GEORGE CARR ROUND ELEM. School

City of 

Manassas AE

Dumfries Police Dept Police

Town of 

Dumfries AE

Local Critical Facilities: At-Risk 

Flood

Name Facility Jurisdiction Flood Zone

Samuel Tucker Elementary School

City of 

Alexandria AE

HAZUS Critical Facilities: Land 

Subsidence Risk

Name Facility Jurisdiction Karst Type

INOVA LOUDOUN HOSPITAL

Medical 

Care

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

SELDENS LANDING ELEM. School

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

BELMONT RIDGE MIDDLE School

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

BELMONT STATION ELEM. School

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

JOHN W. TOLBERT  JR. ELEM. School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

HARPER PARK MIDDLE School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

GRAYDON MANOR

Medical 

Care

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

GRAYDON MANOR SCHOOL School

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

Sheriffs Dept-Civil Process Police

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble



Sheriffs Dept-Bailiff Police

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

Sheriffs Dept-Property Room Police

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

CATOCTIN ELEM. School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

LOUDOUN COUNTY HIGH School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

J. LUPTON SIMPSON MIDDLE School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

EVERGREEN MILL ELEM School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

LOUDOUN COUNTRY DAY 

SCHOOL School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

A KID'S PLACE School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

PAXTON CHILD DEVELOPMENT 

CNTER School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

C S MONROE TECHNOLOGY 

CENTER School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

SMART'S MILL MIDDLE School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

FRANCES HAZEL REID ELEM. School

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

Aldie Volunteer Fire Department  Inc. Fire Station

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

HAZUS Critical Facilities: 

Wildfire Risk

Name Facility Jurisdiction Wildfire Risk

Neersville Volunteer Fire Department Fire Station

Loudoun 

County Low

LOVETTSVILLE ELEM. School

Loudoun 

County Low

MOUNTAIN VIEW ELEM. School

Loudoun 

County Low

SELDENS LANDING ELEM. School

Loudoun 

County High

BELMONT RIDGE MIDDLE School

Loudoun 

County Low

CEDAR LANE ELEM School

Loudoun 

County Moderate

ST THERESA SCHOOL School

Loudoun 

County Moderate

BELMONT STATION ELEM. School

Loudoun 

County High

FAITH CHRISTIAN SCHOOL School

Loudoun 

County Moderate

THE BOYD SCHOOL School

Fairfax 

County High



Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Ashburn Volunteer Fire and Rescue Fire Station

Loudoun 

County Low

ASHBURN ELEM. School

Loudoun 

County Low

FARMWELL STATION MIDDLE School

Loudoun 

County Low

DOMINION TRAIL ELEM School

Loudoun 

County Low

NEWTON-LEE ELEMENTARY School

Loudoun 

County Low

SANDERS CORNER ELEM School

Loudoun 

County Low

CHRISTIAN FELLOWSHIP 

SCHOOL School

Loudoun 

County Low

BROAD RUN HIGH School

Loudoun 

County Low

HILLSIDE ELEM School

Loudoun 

County Low

BRIAR WOODS HIGH School

Loudoun 

County Moderate

INOVA LOUDOUN HOSPITAL

Medical 

Care

Loudoun 

County Moderate

STONE BRIDGE HIGH School

Loudoun 

County Moderate

EAGLE RIDGE MIDDLE School

Loudoun 

County Moderate

MILL RUN ELEM School

Loudoun 

County Moderate

Loudoun County Fire  Rescue  & 

EMS Fire Station

Town of 

Leesburg Moderate

JOHN W. TOLBERT  JR. ELEM. School

Town of 

Leesburg Moderate

COOL SPRING ELEM. School

Town of 

Leesburg Moderate

HARPER PARK MIDDLE School

Town of 

Leesburg Moderate

Middleburg Police Police

Town of 

Middleburg Low

MIDDLEBURG ELEM. School

Town of 

Middleburg Low

THE HILL SCHOOL School

Town of 

Middleburg Low

COUNTRY DAY SCHOOL School

Fairfax 

County Moderate

RIDGEMONT MONTESSORI 

SCHOOL School

Fairfax 

County Moderate

Arcola Pleasant Valley Volunteer Fire 

De Fire Station

Loudoun 

County Moderate

COLVIN RUN ELEM. School

Fairfax 

County High

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Moderate

GREAT FALLS ELEM. School

Fairfax 

County Moderate

CROSSFIELD ELEM. School

Fairfax 

County Moderate

TOWN AND COUNTRY SCHOOL 

OF VIE School

Fairfax 

County Moderate

DOMINION CHRISTIAN SCHOOL School

Fairfax 

County Moderate



GREAT FALLS VLLGE 

GREENDAY SCH School

Fairfax 

County Moderate

THE MADEIRA SCHOOL School

Fairfax 

County Moderate

THE NEW SCHOOL OF 

NORTHERN VIR School City of Fairfax Moderate

TRINITY CHRISTIAN SCHOOL School

Fairfax 

County High

GLENKIRK ELEMENTARY School

Prince 

William 

County High

BRISTOW RUN ELEM School

Prince 

William 

County High

COUGAR ELEM. School

Prince 

William 

County High

Nokesville Volunteer Fire & Rescue 

Depar Fire Station

Prince 

William 

County Moderate

Gainesville District Volunteer Fire 

Depa Fire Station

Prince 

William 

County Moderate

E. H. MARSTELLER MIDDLE School

Prince 

William 

County Moderate

GEORGE G. TYLER ELEM. School

Prince 

William 

County Moderate

YOUTH FOR TOMORROW School

Prince 

William 

County Moderate

LINTON HALL SCHOOL School

Prince 

William 

County Moderate

MINNIELAND AT BRIDLEWOOD School

Prince 

William 

County Moderate

VICTORY ELEMENTARY School

Prince 

William 

County Moderate

CEDAR POINT ELEM. School

Prince 

William 

County Moderate

BATTLEFIELD HIGH School

Prince 

William 

County Moderate

HUTCHISON FARMS ELEM. School

Loudoun 

County Moderate

WESTFIELD HIGH School

Fairfax 

County Moderate

R. DEAN KILBY ELEM. School

Prince 

William 

County Moderate

BELMONT ELEM. School

Prince 

William 

County Moderate

State Police Police

Prince 

William 

County Low

INDEPENDENT HILL School

Prince 

William 

County Low



N VIRGINIA REG SPEC ED PGM School

Prince 

William 

County Low

MARY G. PORTER TRADITIONAL School

Prince 

William 

County Low

Occoquan Woodbridge Lorton 

Volunteer Fir Fire Station

Prince 

William 

County Low

FRED M. LYNN MIDDLE School

Prince 

William 

County Low

OCCOQUAN ELEM. School

Prince 

William 

County Low

GAR-FIELD HIGH School

Prince 

William 

County Low

BEL AIR ELEM. School

Prince 

William 

County Low

DALE CITY ELEM. School

Prince 

William 

County Low

MILLS E. GODWIN MIDDLE School

Prince 

William 

County Low

NEABSCO ELEM. School

Prince 

William 

County Low

MINNIELAND AT 

YARBROUGH/LAKE R School

Prince 

William 

County Low

MINNIELAND ON THE 

PARKWAY School

Prince 

William 

County Low

JEWELS AND JEMS School

Prince 

William 

County Low

LA PETITE ACADEMY-

SMOKETOWN RD School

Prince 

William 

County Low

A. HENDERSON ELEM. School

Prince 

William 

County Low

MARTIN LUTHER KING JR ELEM. School

Prince 

William 

County Low

SHARON C. MCAULIFFE ELEM. School

Prince 

William 

County Low

SPRINGWOODS ELEM. School

Prince 

William 

County Low

WESTRIDGE ELEM. School

Prince 

William 

County Low

AQUINAS SCHOOL School

Prince 

William 

County Low

TRINITY TEMPLE PRESCHOOL School

Prince 

William 

County Low



CARDINAL MONTESSORI 

SCHOOL School

Prince 

William 

County Low

CLAIRMONT SCHOOL AND 

CHILD CAR School

Prince 

William 

County Low

DALE CITY CHRISTIAN CHURCH School

Prince 

William 

County Low

HOLY FAMILY CATHOLIC 

SCHOOL School

Prince 

William 

County Low

RIVERVIEW BAPTIST DAY SCHL School

Prince 

William 

County Low

HERITAGE CHRISTIAN SCHOOL School

Prince 

William 

County Low

TRINITY CHRISTIAN ACADEMY School

Prince 

William 

County Low

MINNIELAND OF DALE CITY School

Prince 

William 

County Low

CLOVERDALE SCHOOL School

Prince 

William 

County Low

LAKE RIDGE MIDDLE School

Prince 

William 

County Low

ACADEMY DAY CARE School

Prince 

William 

County Low

ELIZABETH VAUGHAN ELEM. School

Prince 

William 

County Low

MARUMSCO HILLS ELEM. School

Prince 

William 

County Low

WOODBRIDGE MIDDLE School

Prince 

William 

County Low

POTOMAC VIEW ELEM. School

Prince 

William 

County Low

FEATHERSTONE ELEM. School

Prince 

William 

County Low

RIPPON MIDDLE School

Prince 

William 

County Low

JOHN F. PATTIE SR. ELEM. School

Prince 

William 

County Low

MINNIEVILLE ELEM. School

Prince 

William 

County Low

ROCKLEDGE ELEM. School

Prince 

William 

County Low

OLD BRIDGE ELEM. School

Prince 

William 

County Low



WOODBRIDGE HIGH School

Prince 

William 

County Low

KERRYDALE ELEM. School

Prince 

William 

County Low

STUART M. BEVILLE MIDDLE School

Prince 

William 

County Low

ENTERPRISE ELEM. School

Prince 

William 

County Low

C. D. HYLTON HIGH School

Prince 

William 

County Low

Occoquan Police Dept Police

Town of 

Occoquan Low

Prince William Criminal Div Police

Prince 

William 

County High

RIVER OAKS ELEM. School

Prince 

William 

County Low

Lake Jackson Volunteer Fire 

Department ( Fire Station

Prince 

William 

County High

ASHLAND ELEM. School

Prince 

William 

County High

FOREST PARK HIGH School

Prince 

William 

County High

WOODBINE School

Prince 

William 

County High

STAR OF BETHLEHEM 

CHRISTIAN AC School

Prince 

William 

County High

THURGOOD MARSHALL ELEM. School

Prince 

William 

County High

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High

AD FONTAS ACADEMY School

Fairfax 

County High

GRAHAM PARK MIDDLE School

Prince 

William 

County Low

Dumfries Police Dept Police

Town of 

Dumfries Low

RICHARD MILBURN H.S. School

Town of 

Dumfries Low

DUMFRIES ELEM. School

Town of 

Dumfries Low

SWANS CREEK ELEM. School

Prince 

William 

County High

BURROWS ELEM SCHOOL School

Prince 

William 

County Moderate

ST FRANCIS OF ASSISI SCHOOL School

Prince 

William 

County High



TRIANGLE ELEM. School

Prince 

William 

County High

RUSSELL ELEM SCHOOL School

Prince 

William 

County High

QUANTICO MIDDLE/HIGH 

SCHOOL School

Prince 

William 

County High

Quantico Police Dept Police

Town of 

Quantico Low

Evergreen Volunteer Fire & Rescue 

(Princ Fire Station

Prince 

William 

County Low

Stonewall Jackson Volunteer Fire 

Departm Fire Station

Prince 

William 

County Low

Yorkshire Volunteer Fire Department 

(Pri Fire Station

Prince 

William 

County Low

Prince William Cnty Criminal Police

Prince 

William 

County Low

BRENTSVILLE DISTRICT HIGH School

Prince 

William 

County Low

NOKESVILLE ELEM. School

Prince 

William 

County Low

STONEWALL JACKSON HIGH School

Prince 

William 

County Low

MOUNTAIN VIEW ELEM. School

Prince 

William 

County Low

C. A. SINCLAIR ELEM. School

Prince 

William 

County Low

STONEWALL MIDDLE School

Prince 

William 

County Low

SUDLEY ELEM. School

Prince 

William 

County Low

WEST GATE ELEM. School

Prince 

William 

County Low

LOCH LOMOND ELEM. School

Prince 

William 

County Low

YORKSHIRE ELEM. School

Prince 

William 

County Low

CHESTERBROOK ACADEMY School

Prince 

William 

County Low

FIRST STEPS PRESCHOOL School

Prince 

William 

County Low

PATY-KAKE DAY CARE CTR School

Prince 

William 

County Low



TABERNACLE BAPTIST 

ACADEMY School

Prince 

William 

County Low

EMMANUEL CHRISTIAN 

SCHOOL School

Prince 

William 

County Low

FAIRMONT CHRISTIAN 

PREPARATORY School

Prince 

William 

County Low

GREATER MT CALVARY 

CHRISTIAN P School

Prince 

William 

County Low

SUELLA G. ELLIS ELEM. School

Prince 

William 

County Low

NEW DIRECTIONS 

ALTERNATIVE ED CENTER School

Prince 

William 

County Low

GEORGE P. MULLEN ELEM. School

Prince 

William 

County Low

BULL RUN MIDDLE School

Prince 

William 

County Low

J. W. ALVEY ELEM. School

Prince 

William 

County Low

OSBOURN PARK HIGH School

Prince 

William 

County Low

BENNETT ELEM. School

Prince 

William 

County Low

NEW DOMINION/PRINCE 

WILLIAM CO School

Prince 

William 

County Low

Cherrydale Volunteer Fire Department Fire Station

Arlington 

County Low

Arlington County Fire Department Fire Station

Arlington 

County Low

Fort Myer Fire Department Fire Station

Arlington 

County Low

Andrew Rader Clinic

Medical 

Care

Arlington 

County Low

VIRGINIA HOSPITAL CENTER

Medical 

Care

Arlington 

County Low

NORTHERN VIRGINIA 

COMMUNITY HOSPITAL

Medical 

Care

Arlington 

County Low

Arlington County Police Police

Arlington 

County Low

WILLIAMSBURG MIDDLE School

Arlington 

County Low

YORKTOWN HIGH School

Arlington 

County Low

JAMESTOWN ELEM. School

Arlington 

County Low

TAYLOR ELEM. School

Arlington 

County Low

STRATFORD PROGRAM School

Arlington 

County Low

GLEBE ELEM. School

Arlington 

County Low



SWANSON MIDDLE School

Arlington 

County Low

MCKINLEY ELEM. School

Arlington 

County Low

ASHLAWN ELEM. School

Arlington 

County Low

BARRETT ELEM. School

Arlington 

County Low

ARLINGTON TRADITIONAL School

Arlington 

County Low

WASHINGTON LEE HIGH School

Arlington 

County Low

FRANCIS SCOTT KEY ELEM. School

Arlington 

County Low

ARLINGTON SCIENCE FOCUS 

SCHOOL School

Arlington 

County Low

LONG BRANCH ELEM. School

Arlington 

County Low

CARLIN SPRINGS School

Arlington 

County Low

KENMORE MIDDLE School

Arlington 

County Low

GUNSTON MIDDLE School

Arlington 

County Low

FIRST BAPT CH OF CLAREDON 

CDC School

Arlington 

County Low

BISHOP DENIS J O'CONNELL H S School

Arlington 

County Low

FAIRFAX ACAD OF EARLY 

LEARNING School

Arlington 

County Low

CHESTERBROOK MONTESSORI 

SCHOOL School

Arlington 

County Low

RIVENDELL SCHOOL School

Arlington 

County Low

ARLINGTON MONTESSORI 

HOUSE School

Arlington 

County Low

ST AGNES SCHOOL School

Arlington 

County Low

ST ANN ELEMENTARY SCHOOL School

Arlington 

County Low

ST CHARLES SCHOOL School

Arlington 

County Low

ST THOMAS MORE CATHEDRAL 

SCHOO School

Arlington 

County Low

OUR SAVIOR LUTHERAN 

SCHOOL School

Arlington 

County Low

NOTTINGHAM ELEM. School

Arlington 

County Low

TUCKAHOE ELEM. School

Arlington 

County Low

CAMPBELL ELEM. School

Arlington 

County Low

BARCROFT ELEM. School

Arlington 

County Low

JEFFERSON MIDDLE School

Arlington 

County Low

HENRY ELEM. School

Arlington 

County Low

TECH ED & CAREER CENTER School

Arlington 

County Low

RANDOLPH ELEM. School

Arlington 

County Low



WAKEFIELD HIGH School

Arlington 

County Low

CLAREMONT IMMERSION 

SCHOOL School

Arlington 

County Low

ABINGDON ELEM. School

Arlington 

County Low

DREW MODEL ELEM. School

Arlington 

County Low

HOFFMAN-BOSTON ELEM. School

Arlington 

County Low

OAKRIDGE ELEM. School

Arlington 

County Low

City of Manassas Park Fire 

Department Fire Station

City of 

Manassas 

Park Low

MANASSAS PARK ELEM. School

City of 

Manassas 

Park Low

MANASSAS PARK HIGH School

City of 

Manassas 

Park Low

MANASSAS PARK MIDDLE School

City of 

Manassas 

Park Low

Haymarket Police Dept Police

Town of 

Haymarket Low

Loudoun County Civil Defense EOC

Loudoun 

County Low

STERLING VOLUNTEER FIRE 

COMPANY  INC. Fire Station

Loudoun 

County Low

STERLING VOLUNTEER FIRE 

COMPANY  INC. Fire Station

Loudoun 

County Low

STERLING VOLUNTEER FIRE 

COMPANY  INC. Fire Station

Loudoun 

County Low

PIEDMONT BEHAVIORAL HLTH 

CTR

Medical 

Care

Loudoun 

County Low

LOUDOUN CO. JUVENILE 

DETENTION HOME School

Loudoun 

County Low

HERITAGE HIGH School

Loudoun 

County Low

HORIZON ELEM School

Loudoun 

County Low

LOWES ISLAND ELEM School

Loudoun 

County Low

SUGARLAND ELEM. School

Loudoun 

County Low

MEADOWLAND ELEM. School

Loudoun 

County Low

SENECA RIDGE MIDDLE School

Loudoun 

County Low

DOMINION HIGH School

Loudoun 

County Low

ROLLING RIDGE ELEM. School

Loudoun 

County Low

SULLY ELEM. School

Loudoun 

County Low

PARK VIEW HIGH School

Loudoun 

County Low

STERLING ELEM. School

Loudoun 

County Low

GUILFORD ELEM. School

Loudoun 

County Low



STERLING MIDDLE School

Loudoun 

County Low

FOREST GROVE ELEM. School

Loudoun 

County Low

FREEDOM HIGH School

Loudoun 

County Low

MERCER MIDDLE School

Loudoun 

County Low

PINEBROOK ELEMENTARY School

Loudoun 

County Low

LITTLE RIVER ELEM School

Loudoun 

County Low

LEESBURG CHRISTIAN SCHOOL School

Loudoun 

County Low

MONTESSORI CHILDRENS 

HOUSE OF School

Loudoun 

County Low

MUNGER ACADEMY School

Loudoun 

County Low

LUCKETTS ELEM. School

Loudoun 

County Low

LEGACY ELEMENTARY School

Loudoun 

County Low

ALGONKIAN ELEM. School

Loudoun 

County Low

RIVER BEND MIDDLE School

Loudoun 

County Low

COUNTRYSIDE ELEM. School

Loudoun 

County Low

POTOWMACK ELEM School

Loudoun 

County Low

POTOMAC FALLS HIGH School

Loudoun 

County Low

Manassas Volunteer Fire Company Fire Station

City of 

Manassas Low

PRINCE WILLIAM HOSPITAL

Medical 

Care

City of 

Manassas Low

General District Ct-Criminal Police

City of 

Manassas Low

Prince William Sheriff Dept Police

City of 

Manassas Low

Prince William Police Dept Police

City of 

Manassas Low

Manassas Police Dept Police

City of 

Manassas Low

Prince William Cnty Criminal Police

City of 

Manassas Low

RICHARD C. HAYDON ELEM. School

City of 

Manassas Low

PENNINGTON SCHOOL School

City of 

Manassas Low

MANASSAS CHRISTIAN 

ACADEMY School

City of 

Manassas Low

ALL SAINTS CATHOLIC SCHOOL School

City of 

Manassas Low

SETON SCHOOL School

City of 

Manassas Low

APPLE TREE PRESCHOOL School

City of 

Manassas Low

LA PETITE ACADEMY School

City of 

Manassas Low

SMALL WONDERS School

City of 

Manassas Low



WEEMS ELEM. School

City of 

Manassas Low

PARKSIDE MIDDLE School

City of 

Manassas Low

JOSEPH B. JOHNSON LEARNING 

CENTER School

City of 

Manassas Low

BALDWIN ELEM. School

City of 

Manassas Low

OSBOURN HIGH School

City of 

Manassas Low

GRACE E. METZ MIDDLE 

SCHOOL School

City of 

Manassas Low

JENNIE DEAN ELEM. School

City of 

Manassas Low

GEORGE CARR ROUND ELEM. School

City of 

Manassas Low

HAPPYKID DAY CARE SCHOOL, 

INC School

City of 

Manassas Low

CRADLE TO CRAYONS CDC School

City of 

Manassas Low

GRACE CHILDREN'S LRNG CTR School

City of 

Manassas Low

Falls Church Police Dept Police

City of Falls 

Church Low

THOMAS JEFFERSON ELEM. School

City of Falls 

Church Low

ST JAMES CATHOLIC SCHOOL School

City of Falls 

Church Low

KAYE KARE INC School

City of Falls 

Church Low

FALLS CHURCH EPISCOPAL DAY 

SCH School

City of Falls 

Church Low

ST JOSEPH'S School

City of Falls 

Church Low

Fairfax County Fire and Rescue 

Departmen Fire Station City of Fairfax Low

Fairfax County Fire and Rescue 

Departmen Fire Station City of Fairfax Low

City of Fairfax Department of Fire 

and R Fire Station City of Fairfax Low

Fairfax County Fire and Rescue 

Departmen Fire Station City of Fairfax Low

Fairfax County Sheriff Police City of Fairfax Low

Fairfax Police Chief Police City of Fairfax Low

Fairfax County Police Chief Police City of Fairfax Low

Fairfax County Sheriff Police City of Fairfax Low

LANIER MIDDLE School City of Fairfax Low

FAIRFAX HIGH School City of Fairfax Low

PROVIDENCE ELEM School City of Fairfax Low

DANIELS RUN ELEM School City of Fairfax Low

ALC AT ELEVEN OAKS School City of Fairfax Low

THE BOYD SCHOOL School City of Fairfax Low



ST LEO THE GREAT SCHOOL School City of Fairfax Low

THE KELLAR SCHOOL School City of Fairfax Low

TRURO PRESCHOOL & 

KINDERGARTEN School City of Fairfax Low

PAUL VI CATHOLIC HIGH 

SCHOOL School City of Fairfax Low

HEADSTART School City of Fairfax Low

WOODSON ADULT HIGH 

SCHOOL School City of Fairfax Low

WOODSON HIGH School City of Fairfax Low

Leesburg Volunteer Fire Company  

Inc. Fire Station

Town of 

Leesburg Low

Sheriffs Dept-Civil Process Police

Town of 

Leesburg Low

Sheriffs Dept-Bailiff Police

Town of 

Leesburg Low

Sheriffs Dept-Property Room Police

Town of 

Leesburg Low

Sheriffs-Criminal Invstgtns Police

Town of 

Leesburg Low

Leesburg Police Dept Police

Town of 

Leesburg Low

CATOCTIN ELEM. School

Town of 

Leesburg Low

LOUDOUN COUNTY HIGH School

Town of 

Leesburg Low

J. LUPTON SIMPSON MIDDLE School

Town of 

Leesburg Low

EVERGREEN MILL ELEM School

Town of 

Leesburg Low

MONTESSORI SCHOOL OF 

LEESBURG School

Town of 

Leesburg Low

A KID'S PLACE School

Town of 

Leesburg Low

PAXTON CHILD DEVELOPMENT 

CNTER School

Town of 

Leesburg Low

C S MONROE TECHNOLOGY 

CENTER School

Town of 

Leesburg Low

SMART'S MILL MIDDLE School

Town of 

Leesburg Low

LEESBURG ELEM. School

Town of 

Leesburg Low

DOUGLASS SCHOOL School

Town of 

Leesburg Low

FRANCES HAZEL REID ELEM. School

Town of 

Leesburg Low

BALL'S BLUFF ELEM School

Town of 

Leesburg Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Town of 

Vienna Low

Vienna Police Chief Police

Town of 

Vienna Low

CUNNINGHAM PARK ELEM. School

Town of 

Vienna Low

MARSHALL ROAD ELEM. School

Town of 

Vienna Low

ARCHER ELEM School

Town of 

Vienna Low



APPLETREE II School

Town of 

Vienna Low

FAITH BAPTIST ACADEMY School

Town of 

Vienna Low

VIENNA ELEM. School

Town of 

Vienna Low

CEDAR LANE CENTER School

Town of 

Vienna Low

VIENNA ADVENTIST ACADEMY School

Town of 

Vienna Low

WIEN PRIVATE DAY SCHOOL School

Town of 

Vienna Low

GREEN HEDGES SCHOOL School

Town of 

Vienna Low

PARKWOOD SCHOOL School

Town of 

Vienna Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Town of 

Herndon Low

Herndon Town Police Police

Town of 

Herndon Low

HERNDON HIGH School

Town of 

Herndon Low

COMMUNITY MONTESSORI 

SCHOOL School

Town of 

Herndon Low

MONTESSORI COUNTRY 

SCHOOL School

Town of 

Herndon Low

ST JOSEPH ELEMENTARY 

SCHOOL School

Town of 

Herndon Low

FEDERAL CHILDRENS CENTER School

Town of 

Herndon Low

MONTESSORI SCHOOL OF 

HERNDON School

Town of 

Herndon Low

HERNDON ELEM. School

Town of 

Herndon Low

HERNDON MIDDLE School

Town of 

Herndon Low

Fairfax County Police Police

Fairfax 

County Low

FAIRFAX JUVENILE DETENTION 

HOME School

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low



Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fort Belvoir Fire Department Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low

NORTHERN VIRGINIA MENTAL 

HEALTH INSTITUT

Medical 

Care

Fairfax 

County Low

INOVA FAIRFAX HOSPITAL

Medical 

Care

Fairfax 

County Low

HOSPICE OF NORTHERN 

VIRGINIA

Medical 

Care

Fairfax 

County Low

DOMINION HOSPITAL

Medical 

Care

Fairfax 

County Low

RESTON HOSPITAL CENTER

Medical 

Care

Fairfax 

County Low

INOVA FAIR OAKS HOSPITAL

Medical 

Care

Fairfax 

County Low

INOVA MOUNT VERNON 

HOSPITAL

Medical 

Care

Fairfax 

County Low

DEWITT ARMY COMMUNITY 

HOSPITAL

Medical 

Care

Fairfax 

County Low

Reston Police Dept Police

Fairfax 

County Low

Fair Oaks Police Dept Police

Fairfax 

County Low

Mc Lean Police Dept Police

Fairfax 

County Low



Fairfax Cnty Criminal Justice Police

Fairfax 

County Low

Mount Vernon Police Dept Police

Fairfax 

County Low

Franconia Police Dept Police

Fairfax 

County Low

West Springfield Dist Police Police

Fairfax 

County Low

Mason Police Dept Police

Fairfax 

County Low

FROST MIDDLE School

Fairfax 

County Low

FREEDOM HILL ELEM. School

Fairfax 

County Low

KILMER CENTER School

Fairfax 

County Low

KILMER MIDDLE School

Fairfax 

County Low

FLINT HILL ELEM. School

Fairfax 

County Low

MADISON HIGH School

Fairfax 

County Low

FAIRHILL ELEM. School

Fairfax 

County Low

MOSBY WOODS ELEM. School

Fairfax 

County Low

LANGLEY HIGH School

Fairfax 

County Low

SHERMAN ELEM School

Fairfax 

County Low

CHURCHILL ROAD ELEM. School

Fairfax 

County Low

COOPER MIDDLE School

Fairfax 

County Low

KENT GARDENS ELEM. School

Fairfax 

County Low

MCLEAN HIGH School

Fairfax 

County Low

CHESTERBROOK ELEM. School

Fairfax 

County Low

HAYCOCK ELEM. School

Fairfax 

County Low

LONGFELLOW MIDDLE School

Fairfax 

County Low

PIMMIT HILLS ALTERNATIVE 

HIGH School

Fairfax 

County Low

LEMON ROAD ELEM. School

Fairfax 

County Low

MARSHALL HIGH School

Fairfax 

County Low

LEE HIGH School

Fairfax 

County Low

BUSH HILL ELEM. School

Fairfax 

County Low

CAMERON ELEM. School

Fairfax 

County Low

CLERMONT ELEM. School

Fairfax 

County Low

MOUNT EAGLE ELEM. School

Fairfax 

County Low

FORESTDALE ELEM. School

Fairfax 

County Low



HAYFIELD SECONDARY School

Fairfax 

County Low

HAYFIELD ELEM. School

Fairfax 

County Low

GROVETON ELEM. School

Fairfax 

County Low

HYBLA VALLEY ELEM. School

Fairfax 

County Low

EDISON HIGH School

Fairfax 

County Low

FRANCONIA ELEM. School

Fairfax 

County Low

NORTHERN VA. TR. CTR. E.P School

Fairfax 

County Low

LAUREL RIDGE ELEM. School

Fairfax 

County Low

KINGS PARK ELEM. School

Fairfax 

County Low

LYNBROOK ELEM. School

Fairfax 

County Low

CRESTWOOD ELEM. School

Fairfax 

County Low

CARDINAL FOREST ELEM. School

Fairfax 

County Low

IRVING MIDDLE School

Fairfax 

County Low

KEENE MILL ELEM. School

Fairfax 

County Low

HUNT VALLEY ELEM. School

Fairfax 

County Low

GARFIELD ELEM. School

Fairfax 

County Low

LAKE BRADDOCK SECONDARY School

Fairfax 

County Low

FAIRVIEW ELEM. School

Fairfax 

County Low

HOLMES MIDDLE School

Fairfax 

County Low

BREN MAR PARK ELEM. School

Fairfax 

County Low

CHANTILLY HIGH School

Fairfax 

County Low

TRANSITIONAL ESOL CTR School

Fairfax 

County Low

SLEEPY HOLLOW ELEM. School

Fairfax 

County Low

PARKLAWN ELEM. School

Fairfax 

County Low

POE MIDDLE School

Fairfax 

County Low

WEYANOKE ELEM. School

Fairfax 

County Low

THOMAS JEFFERSON HIGH 

SCHOOL School

Fairfax 

County Low

HOLLY BROOK MONTESSORI 

SCHOOL School

Fairfax 

County Low

APPLETREE SCHOOL School

Fairfax 

County Low

TYSONS CORNER CHILDRENS 

CENTER School

Fairfax 

County Low

CHESTERBROOK ACADEMY School

Fairfax 

County Low



PLAY AND LEARN @ DOLLES 

CORNER School

Fairfax 

County Low

MONTESSORI CHILDREN'S CTR 

III School

Fairfax 

County Low

AGAPE CHRISTIAN ACADEMY School

Fairfax 

County Low

CHESTERBROOK ACADEMY 

#807 School

Fairfax 

County Low

LANDSDOWN PRIVATE DAY 

SCHOOL School

Fairfax 

County Low

SYDENSTRICKER SCHOOL, INC School

Fairfax 

County Low

CROSSROADS CHRISTIAN 

ACADEMY School

Fairfax 

County Low

THE EMBASSY SCHOOL School

Fairfax 

County Low

FRANKLIN BARN CHILDRENS 

CENTER School

Fairfax 

County Low

WESTFIELDS PLAY AND LEARN 

CENT School

Fairfax 

County Low

FRANCONIA BAPTIST CHILD 

DEVELO School

Fairfax 

County Low

UNIVERSITY VIEW CHILD CARE School

Fairfax 

County Low

LITTLE ACORN PATCH School

Fairfax 

County Low

KIDDIE COUNTRY 

DEVELOPMENTAL L School

Fairfax 

County Low

EL-IMAN LEARNING CENTER School

Fairfax 

County Low

FLINT HILL SCHOOL School

Fairfax 

County Low

MOUNT PLEASANT CHRISTIAN 

ACADE School

Fairfax 

County Low

AL-QALAM SCHOOL OF 

VIRGINIA School

Fairfax 

County Low

TIMBER LANE ELEM. School

Fairfax 

County Low

SPRING HILL ELEM. School

Fairfax 

County Low

FORESTVILLE ELEM. School

Fairfax 

County Low

CLEARVIEW ELEM. School

Fairfax 

County Low

ARMSTRONG ELEM. School

Fairfax 

County Low

DRANESVILLE ELEM. School

Fairfax 

County Low

FOX MILL ELEM. School

Fairfax 

County Low

MCNAIR ELEM. School

Fairfax 

County Low

ALDRIN ELEM School

Fairfax 

County Low

SOUTH LAKES HIGH School

Fairfax 

County Low

TERRASET ELEM. School

Fairfax 

County Low

HUGHES MIDDLE School

Fairfax 

County Low

SUNRISE VALLEY ELEM. School

Fairfax 

County Low



CARSON MIDDLE School

Fairfax 

County Low

OAK HILL ELEM. School

Fairfax 

County Low

NAVY ELEM. School

Fairfax 

County Low

FRANKLIN MIDDLE School

Fairfax 

County Low

LEES CORNER School

Fairfax 

County Low

CUB RUN ELEM. School

Fairfax 

County Low

MOUNTAIN VIEW SCHOOL School

Fairfax 

County Low

DEER PARK ELEM. School

Fairfax 

County Low

VIRGINIA RUN ELEM. School

Fairfax 

County Low

BULL RUN ELEM. School

Fairfax 

County Low

CENTRE RIDGE ELEM. School

Fairfax 

County Low

QUANDER ROAD SCHOOL School

Fairfax 

County Low

PULLEY VOCATIONAL CENTER School

Fairfax 

County Low

WAYNEWOOD ELEM. School

Fairfax 

County Low

STRATFORD LANDING ELEM. School

Fairfax 

County Low

RIVERSIDE ELEM. School

Fairfax 

County Low

WOODLEY HILLS ELEM. School

Fairfax 

County Low

CENTREVILLE HIGH School

Fairfax 

County Low

SILVERBROOK ELEM. School

Fairfax 

County Low

NEWINGTON FOREST ELEM. School

Fairfax 

County Low

WESTBRIAR ELEM. School

Fairfax 

County Low

ALC AT DUNN LORING School

Fairfax 

County Low

STENWOOD ELEM. School

Fairfax 

County Low

THOREAU MIDDLE School

Fairfax 

County Low

OAKTON ELEM. School

Fairfax 

County Low

OAKTON HIGH School

Fairfax 

County Low

GEORGE MASON HIGH School

Fairfax 

County Low

MARY ELLEN HENDERSON 

MIDDLE School

Fairfax 

County Low

MT. DANIEL ELEM. School

Fairfax 

County Low

WESTGATE ELEM. School

Fairfax 

County Low

DAVIS VOCATIONAL CENTER School

Fairfax 

County Low



SHREVEWOOD ELEM. School

Fairfax 

County Low

ST LUKE SCHOOL School

Fairfax 

County Low

MERRITT ACADEMY School

Fairfax 

County Low

HOLY SPIRIT SCHOOL School

Fairfax 

County Low

CONGRESSIONAL SCHOOLS OF 

VIRGI School

Fairfax 

County Low

CORPUS CHRIST EARLY 

CHILDHOOD School

Fairfax 

County Low

PINECREST SCHOOL School

Fairfax 

County Low

WESTMINSTER SCHOOL/HEAD School

Fairfax 

County Low

GRACE LUTHERAN SCHOOL School

Fairfax 

County Low

CORPUS CHRISTI SCHOOL School

Fairfax 

County Low

FAIRFAX-BREWSTER SCHOOL School

Fairfax 

County Low

QUEEN OF APOSTLES CAHOLIC School

Fairfax 

County Low

LEARY SCHOOL OF VIRGINIA School

Fairfax 

County Low

ST MICHAEL SCHOOL School

Fairfax 

County Low

KENWOOD SCHOOL School

Fairfax 

County Low

PHILLIPS SCHOOL-ANNANDALE School

Fairfax 

County Low

OAKWOOD SCHOOL School

Fairfax 

County Low

HOPE MONTESSORI SCHOOL 

LTD School

Fairfax 

County Low

OUR LADY OF GOOD COUNSEL 

SCH School

Fairfax 

County Low

ST JOHN CATHOLIC SCHOOL School

Fairfax 

County Low

THE POTOMAC SCHOOL School

Fairfax 

County Low

THE LANGLEY SCHOOL School

Fairfax 

County Low

MONT. SCH. OF CEDAR LANE School

Fairfax 

County Low

MONTESSORI SCHOOL OF 

OAKTON School

Fairfax 

County Low

RESTON MONTESSORI SCHOOL School

Fairfax 

County Low

ISLAMIC SAUDI ACADEMY School

Fairfax 

County Low

CHRISTIAN ASSEMBLY ACAD School

Fairfax 

County Low

BROOKSFIELD SCHOOL School

Fairfax 

County Low

MONTESSORI SCHOOL-HOLMES 

RUN School

Fairfax 

County Low

NYSMITH SCHOOL FOR THE 

GIFTED School

Fairfax 

County Low

ST ANDREW THE APOSTLE School

Fairfax 

County Low



THE DOMINION SCHOOL School

Fairfax 

County Low

NATIVITY CATHOLIC SCHOOL School

Fairfax 

County Low

ST AMBROSE SCHOOL School

Fairfax 

County Low

OAK VALLEY CENTER School

Fairfax 

County Low

CALVARY CHRISTIAN SCHOOL School

Fairfax 

County Low

ACADEMY OF CHRISTIAN 

EDUCATION School

Fairfax 

County Low

KIDDIE COUNTRY 

DEVELOPMENT LEA School

Fairfax 

County Low

HUNTER MILL MONTESSORI 

SCHOOL School

Fairfax 

County Low

LAKE ANNE NURSERY 

KINDERGARTEN School

Fairfax 

County Low

MULBERRY CHILDCARE AND 

PRESCHO School

Fairfax 

County Low

GOOD BEGINNINGS SCHOOL School

Fairfax 

County Low

SUNSET HILLS MONTESSORI 

CHILDR School

Fairfax 

County Low

PRINCE OF PEACE LUTHERAN 

SCHOO School

Fairfax 

County Low

ST AIDANS EPISCOPAL DAY 

SCHOOL School

Fairfax 

County Low

ST LOUIS SCHOOL School

Fairfax 

County Low

AQUINAS MONTESSORI SCHOOL School

Fairfax 

County Low

BROWNE ACADEMY School

Fairfax 

County Low

MONTESSORI SCHOOL OF 

ALEXAND School

Fairfax 

County Low

ST BERNADETTE SCHOOL School

Fairfax 

County Low

ACCOTIN ACADEMY School

Fairfax 

County Low

THE SPRINGS A MONTESSOR 

SCHOOL School

Fairfax 

County Low

BETHLEHEM BAPT CHRISTIAN 

ACAD School

Fairfax 

County Low

HUTCHISON ELEM. School

Fairfax 

County Low

DOGWOOD ELEM. School

Fairfax 

County Low

HUNTERS WOODS ELEM. School

Fairfax 

County Low

WAPLES MILL ELEM. School

Fairfax 

County Low

FOREST EDGE ELEM. School

Fairfax 

County Low

LAKE ANNE ELEM. School

Fairfax 

County Low

FLORIS ELEM. School

Fairfax 

County Low

STONE MIDDLE School

Fairfax 

County Low

LONDON TOWNE ELEM. School

Fairfax 

County Low



BROOKFIELD ELEM. School

Fairfax 

County Low

WEST POTOMAC HIGH School

Fairfax 

County Low

BELLE VIEW ELEM. School

Fairfax 

County Low

BUCKNELL ELEM. School

Fairfax 

County Low

BRYANT ALTERNATIVE HIGH School

Fairfax 

County Low

HOLLIN MEADOWS ELEM. School

Fairfax 

County Low

WHITMAN MIDDLE School

Fairfax 

County Low

FORT HUNT ELEM. School

Fairfax 

County Low

SANDBURG MIDDLE School

Fairfax 

County Low

MOUNT VERNON HIGH School

Fairfax 

County Low

KEY CENTER School

Fairfax 

County Low

KEY MIDDLE School

Fairfax 

County Low

BURKE COUNTRY DAY SCHOOL School

Fairfax 

County Low

NEW VISTA SCHOOL School

Fairfax 

County Low

NORTHERN VIRGINIA ACADEMY 

OF E School

Fairfax 

County Low

CENTREVILLE ELEM. School

Fairfax 

County Low

UNION MILL ELEM. School

Fairfax 

County Low

ROCKY RUN MIDDLE School

Fairfax 

County Low

POPLAR TREE ELEM. School

Fairfax 

County Low

POWELL ELEM. School

Fairfax 

County Low

LIVING SAVIOR PRESCHOOL School

Fairfax 

County Low

ST MARKS MONTESSORI 

SCHOOL DAY School

Fairfax 

County Low

MONTESSORI SCH OF 

NORTHERN VIR School

Fairfax 

County Low

MONTESSORI SCHOOL OF 

MCLEAN School

Fairfax 

County Low

WASHINGTON MILL ELEM. School

Fairfax 

County Low

SPRINGFIELD ESTATES ELEM. School

Fairfax 

County Low

TWAIN MIDDLE School

Fairfax 

County Low

ROSE HILL ELEM. School

Fairfax 

County Low

ALC AT BRYANT School

Fairfax 

County Low

LANE ELEM. School

Fairfax 

County Low

ISLAND CREEK ELEM. School

Fairfax 

County Low



MOUNT VERNON WOODS ELEM. School

Fairfax 

County Low

WOODLAWN ELEM. School

Fairfax 

County Low

LORTON STATION ELEM. School

Fairfax 

County Low

LORTON PS HOME RESOURCE School

Fairfax 

County Low

SOUTH COUNTY SECONDARY School

Fairfax 

County Low

OAK VIEW ELEM. School

Fairfax 

County Low

BONNIE BRAE ELEM. School

Fairfax 

County Low

ROBINSON SECONDARY School

Fairfax 

County Low

RAVENSWORTH ELEM. School

Fairfax 

County Low

KINGS GLEN ELEM. School

Fairfax 

County Low

WEST SPRINGFIELD HIGH School

Fairfax 

County Low

WHITE OAKS ELEM. School

Fairfax 

County Low

BURKE CENTER School

Fairfax 

County Low

ROLLING VALLEY ELEM. School

Fairfax 

County Low

WEST SPRINGFIELD ELEM. School

Fairfax 

County Low

ALC AT BURKE School

Fairfax 

County Low

NORTH SPRINGFIELD ELEM. School

Fairfax 

County Low

WOLFTRAP ELEM. School

Fairfax 

County Low

DIFFERENT DRUM INC. School

Fairfax 

County Low

CALVARY ROAD CHRISTIAN 

SCHOOL School

Fairfax 

County Low

CHRISTIAN CENTER SCHOOL School

Fairfax 

County Low

HERITAGE ACADEMY School

Fairfax 

County Low

SPRINGFIELD ACADEMY MERIT 

EDUC School

Fairfax 

County Low

IMMANUEL CHRISTIAN SCHOOL School

Fairfax 

County Low

FALLS CHURCH CHILDREN'S 

HOUSE School

Fairfax 

County Low

ST TIMOTHY SCHOOL School

Fairfax 

County Low

WAKEFIELD FOREST ELEM. School

Fairfax 

County Low

PINE SPRING ELEM. School

Fairfax 

County Low

INTERAGENCY ALT. SEC. CTR School

Fairfax 

County Low

INTERAGENCY ALT ELEM. CTR. School

Fairfax 

County Low

DEVONSHIRE PS HOME 

RESOURCE School

Fairfax 

County Low



WESTLAWN ELEM. School

Fairfax 

County Low

COMMUNITY BASED 

EDUCATION School

Fairfax 

County Low

WOODBURN ELEM. School

Fairfax 

County Low

WORD OF LIFE CHRISTIAN 

ACAD School

Fairfax 

County Low

CHESAPEAKE ACADAMY School

Fairfax 

County Low

CHILDREN'S WORLD-

NEWINGTON FOR School

Fairfax 

County Low

MERRIFIELD CHILD DEV CTR School

Fairfax 

County Low

TRINITY SCHOOL AT MEADOW 

VIEW School

Fairfax 

County Low

ST PAUL EPISCOPAL PRE-

SCHOOL A School

Fairfax 

County Low

LITTLE RIVER DAY SCHOOL School

Fairfax 

County Low

GREENBRIAR EAST ELEM. School

Fairfax 

County Low

GREENBRIAR WEST ELEM. School

Fairfax 

County Low

MANTUA ELEM. School

Fairfax 

County Low

NORTHERN VA MENTAL 

HEALTH School

Fairfax 

County Low

JACKSON MIDDLE School

Fairfax 

County Low

CAMELOT ELEM. School

Fairfax 

County Low

CANTERBURY WOODS ELEM. School

Fairfax 

County Low

LITTLE RUN ELEM. School

Fairfax 

County Low

GRAHAM ROAD ELEM. School

Fairfax 

County Low

TRANSITION SUPPORT 

RESOURCE CENTER/FAIRF School

Fairfax 

County Low

FALLS CHURCH HIGH School

Fairfax 

County Low

BEECH TREE ELEM. School

Fairfax 

County Low

BELVEDERE ELEM. School

Fairfax 

County Low

GLEN FOREST ELEM. School

Fairfax 

County Low

BAILEYS ELEM. School

Fairfax 

County Low

STUART HIGH School

Fairfax 

County Low

GLASGOW MIDDLE School

Fairfax 

County Low

COLUMBIA ELEM. School

Fairfax 

County Low

ANNANDALE HIGH School

Fairfax 

County Low

ANNANDALE TERRACE ELEM. School

Fairfax 

County Low

BRADDOCK ELEM. School

Fairfax 

County Low



TERRA CENTRE ELEM. School

Fairfax 

County Low

ORANGE HUNT ELEM. School

Fairfax 

County Low

CHERRY RUN ELEM. School

Fairfax 

County Low

SANGSTER ELEM. School

Fairfax 

County Low

SARATOGA ELEM. School

Fairfax 

County Low

ELEMENTARY SP ED CTR School

Fairfax 

County Low

OLDE CREEK ELEM. School

Fairfax 

County Low

Alexandria Fire Department Fire Station

City of 

Alexandria Low

INOVA ALEXANDRIA HOSPITAL

Medical 

Care

City of 

Alexandria Low

Alexandria Police Dept Police

City of 

Alexandria Low

Police Range Police

City of 

Alexandria Low

JOHN ADAMS ELEM. School

City of 

Alexandria Low

WILLIAM RAMSAY ELEM. School

City of 

Alexandria Low

FRANCIS C HAMMOND MIDDLE School

City of 

Alexandria Low

JAMES K. POLK ELEM. School

City of 

Alexandria Low

PATRICK HENRY ELEM. School

City of 

Alexandria Low

SAMUEL W. TUCKER ELEM School

City of 

Alexandria Low

NORTHERN VIRGINIA JUVENILE 

DETENTION HOM School

City of 

Alexandria Low

DOUGLAS MACARTHUR ELEM. School

City of 

Alexandria Low

T. C. WILLIAMS HIGH School

City of 

Alexandria Low

GEORGE MASON ELEM. School

City of 

Alexandria Low

CHARLES BARRETT ELEM. School

City of 

Alexandria Low

CORA KELLY MAGNET ELEM. School

City of 

Alexandria Low

GEORGE WASHINGTON MIDDLE School

City of 

Alexandria Low

COMMONWEALTH ACADEMY School

City of 

Alexandria Low

BLESSED SACRAMENT SCHOOL 

AND E School

City of 

Alexandria Low

ST STEPHEN'S & ST AGNES SCH School

City of 

Alexandria Low

BISHOP IRETON HIGH SCHOOL School

City of 

Alexandria Low

GRACE EPISCOPAL SCHOOL School

City of 

Alexandria Low

ST RITA SCHOOL School

City of 

Alexandria Low

ST COLETTA OF GREATER 

WASHINGT School

City of 

Alexandria Low



ST MARY'S ELEMENTARY 

SCHOOL School

City of 

Alexandria Low

IMMANUEL LUTHERAN SCHOOL School

City of 

Alexandria Low

ALEXANDRIA COUNTRY DAY School

City of 

Alexandria Low

OLD TOWN MONTESSORI 

SCHOOL School

City of 

Alexandria Low

THORNTON FRIENDS SCHOOL School

City of 

Alexandria Low

ST PAUL'S NURSERY AND DAY 

SCHL School

City of 

Alexandria Low

ST CLEMENT EPISCOPAL 

SCHOOL School

City of 

Alexandria Low

MOUNT VERNON ELEM. School

City of 

Alexandria Low

MAURY ELEM. School

City of 

Alexandria Low

JEFFERSON-HOUSTON ELEM. School

City of 

Alexandria Low

LYLES-CROUCH ELEM. School

City of 

Alexandria Low

Aldie Volunteer Fire Department  Inc. Fire Station

Loudoun 

County Moderate

Philomont Volunteer Fire Department Fire Station

Loudoun 

County Moderate

GRAYDON MANOR

Medical 

Care

Loudoun 

County Moderate

HAMILTON ELEM. School

Loudoun 

County Moderate

LINCOLN ELEM. School

Loudoun 

County Moderate

HARMONY INTERMEDIATE School

Loudoun 

County Moderate

BANNEKER ELEM. School

Loudoun 

County Moderate

ALDIE ELEM. School

Loudoun 

County Moderate

NOTRE DAME ACADEMY School

Loudoun 

County Moderate

FOXCROFT SCHOOL School

Loudoun 

County Moderate

HILLSBORO ELEM. School

Loudoun 

County Moderate

ROUND HILL ELEM. School

Loudoun 

County Moderate

WATERFORD ELEM. School

Loudoun 

County Moderate

GRAYDON MANOR SCHOOL School

Loudoun 

County Moderate

Purcellville Police Police

Town of 

Purcellville Moderate

BLUE RIDGE MIDDLE School

Town of 

Purcellville Moderate

EMERICK ELEM. School

Town of 

Purcellville Moderate

LOUDOUN VALLEY HIGH School

Town of 

Purcellville Moderate

Round Hill Volunteer Fire Department Fire Station

Town of 

Round Hill Moderate

LOUDOUN COUNTRY DAY 

SCHOOL School

Town of 

Leesburg Moderate



Prince William County Department of 

Fire Fire Station

Prince 

William 

County Moderate

FIRE PROTECTION / 

PREVENTION BRANCH Fire Station

Prince 

William 

County Moderate

POTOMAC HOSPITAL

Medical 

Care

Prince 

William 

County Moderate

Prince William Cnty Criminal Police

Prince 

William 

County Moderate

Prince William County Police Police

Prince 

William 

County Moderate

COLES ELEM. School

Prince 

William 

County Moderate

EARLY YEARS ACADEMY INC School

Prince 

William 

County Moderate

FREEDOM HIGH School

Prince 

William 

County Moderate

MARY WILLIAMS ELEM. School

Prince 

William 

County Moderate

SONNIE PENN ELEM School

Prince 

William 

County Moderate

HERBERT J SAUNDERS MIDDLE School

Prince 

William 

County Moderate

LOUISE A. BENTON MIDDLE School

Prince 

William 

County Moderate

LAKE RIDGE ELEM. School

Prince 

William 

County Moderate

ANTIETAM ELEM. School

Prince 

William 

County Moderate

ANN LUDWIG School

Prince 

William 

County Moderate

LEESYLVANIA ELEM. School

Prince 

William 

County Moderate

MONTCLAIR ELEM. School

Prince 

William 

County Moderate

POTOMAC HIGH School

Prince 

William 

County Moderate

SIGNAL HILL ELEM. School

Prince 

William 

County Moderate

ASHURST ELEM SCHOOL School

Prince 

William 

County Moderate

PRINCE WILLIAM JUV. 

DETENTION HOME School

Prince 

William 

County Moderate



Fairfax County Fire and Rescue 

Departmen Fire Station

Town of 

Clifton Moderate

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Moderate

FAIRFAX VILLA ELEM. School

Fairfax 

County Moderate

WILLOW SPRINGS ELEM. School

Fairfax 

County Moderate

LIBERTY MIDDLE School

Fairfax 

County Moderate

HALLEY ELEM. School

Fairfax 

County Moderate

GUNSTON ELEM. School

Fairfax 

County Moderate

FORT BELVOIR ELEM School

Fairfax 

County Moderate

FAIRFAX BAPTIST TEMPLE 

ACAD School

Fairfax 

County Moderate

CLIFTON ELEM. School

Fairfax 

County Moderate

Local Critical Facilities: 

Wildfire Risk

Name Facility Jurisdiction Wildfire Risk

COUNTRY DAY SCHOOL Schools

Fairfax 

County High

RACHEL CARSON MIDDLE 

SCHOOL Schools

Fairfax 

County Moderate

LAKE ANNE NURSERY Schools

Fairfax 

County Moderate

EDLIN SCHOOL Schools

Fairfax 

County Moderate

FAIRFAX CHRISTIAN SCHOOL Schools

Fairfax 

County Moderate

DAY CARE Schools

Fairfax 

County Moderate

BOYD SCHOOL Schools

Fairfax 

County Moderate

TOWN & COUNTRY SCHOOL Schools

Fairfax 

County Moderate

HUNTER MILL DAYCARE Schools

Fairfax 

County Moderate

CROSSFIELD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Moderate

GREAT FALLS ELEMENTARY 

SCHOOL Schools

Fairfax 

County Moderate

CO. 39 NORTH POINT Fire Station

Fairfax 

County Moderate

LITTLE RUN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Moderate

NORTHERN VA. TRAINING 

CENTER Hospital

Fairfax 

County Moderate

ISLAMIC SAUDI ACADEMY Schools

Fairfax 

County High

WESTFIELD HIGH SCHOOL Schools

Fairfax 

County Moderate

DANCE SCH/DAYCARE Schools

Fairfax 

County Moderate

CLIFTON ELEMENTARY SCHOOL Schools

Fairfax 

County Moderate

FORT BELVOIR ELEMENTARY 

SCHOOL Schools

Fairfax 

County Moderate



GUNSTON ELEMENTARY 

SCHOOL Schools

Fairfax 

County Moderate

HALLEY MIDDLE SCHOOL Schools

Fairfax 

County Moderate

LIBERTY MIDDLE SCHOOL Schools

Fairfax 

County Moderate

WILLOW SPRINGS ELEMENTARY 

SCHOOL Schools

Fairfax 

County Moderate

CO. 20 GUNSTON HALL Fire Station

Fairfax 

County Moderate

CO. 41 CROSSPOINTE Fire Station

Fairfax 

County Moderate

GIRLS PROBATION HOUSE Police

Fairfax 

County Moderate

POLICE ASSOCIATION Police

Fairfax 

County Moderate

Local Critical Facilities: Land 

Subsidence Risk

Name Facility Jurisdiction Karst Type

LUCKETTS ES Schools

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

BELMONT RIDGE MS Schools

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

SELDENS LANDING ES Schools

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

BELMONT STATION ES Schools

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

NEWTON-LEE ES Schools

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

Loudoun Hospital Center Hospitals

Loudoun 

County

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

JOHN W TOLBERT JR ES Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

HARPER PARK MS Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

CS MONROE TECHNOLOGY Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

LOUDOUN COUNTY HS Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

J LUPTON SIMPSON MS Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

CATOCTIN ES Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

EVERGREEN MILL ES Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

CLOSED INSTR MATERLS Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble



CLOSED NORTH STREET 

BUILDING Schools

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

Loudoun Memorial Hospital Hospitals

Town of 

Leesburg

Fissures, tubes and caves generally less than 1,000 ft (300 m) long; 50 ft (15 m) or 

less vertical extent; in metamorphosed limestone, dolostone, and marble

HAZUS Critical Facilities: 

Landslide Risk

Name Facility Jurisdiction Landslide Susceptibility

Prince William County Department of 

Fire Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Lake Jackson Volunteer Fire 

Department ( Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Nokesville Volunteer Fire & Rescue 

Depar Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Gainesville District Volunteer Fire 

Depa Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Evergreen Volunteer Fire & Rescue 

(Princ Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Stonewall Jackson Volunteer Fire 

Departm Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Yorkshire Volunteer Fire Department 

(Pri Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Occoquan Woodbridge Lorton 

Volunteer Fir Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FIRE PROTECTION / 

PREVENTION BRANCH Fire Station

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POTOMAC HOSPITAL

Medical 

Care

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Prince William Cnty Criminal Police

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

State Police Police

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Prince William Cnty Criminal Police

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Prince William Criminal Div Police

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Prince William County Police Police

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COUGAR ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRED M. LYNN MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



R. DEAN KILBY ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OCCOQUAN ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GAR-FIELD HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BEL AIR ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DALE CITY ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MILLS E. GODWIN MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEABSCO ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COLES ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BRENTSVILLE DISTRICT HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NOKESVILLE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STONEWALL JACKSON HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

E. H. MARSTELLER MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MOUNTAIN VIEW ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GEORGE G. TYLER ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

C. A. SINCLAIR ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STONEWALL MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SUDLEY ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEST GATE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LOCH LOMOND ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

YORKSHIRE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MINNIELAND AT 

YARBROUGH/LAKE R School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



MINNIELAND ON THE 

PARKWAY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JEWELS AND JEMS School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

EARLY YEARS ACADEMY INC School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LA PETITE ACADEMY-

SMOKETOWN RD School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHESTERBROOK ACADEMY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FIRST STEPS PRESCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PATY-KAKE DAY CARE CTR School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

YOUTH FOR TOMORROW School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FREEDOM HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARY G. PORTER TRADITIONAL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ASHLAND ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FOREST PARK HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

A. HENDERSON ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARY WILLIAMS ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SONNIE PENN ELEM School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARTIN LUTHER KING JR ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERBERT J SAUNDERS MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SHARON C. MCAULIFFE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODBINE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LOUISE A. BENTON MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SPRINGWOODS ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



WESTRIDGE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE RIDGE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

AQUINAS SCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LINTON HALL SCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TRINITY TEMPLE PRESCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STAR OF BETHLEHEM 

CHRISTIAN AC School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CARDINAL MONTESSORI 

SCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CLAIRMONT SCHOOL AND 

CHILD CAR School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DALE CITY CHRISTIAN CHURCH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HOLY FAMILY CATHOLIC 

SCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RIVERVIEW BAPTIST DAY SCHL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MINNIELAND AT BRIDLEWOOD School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TABERNACLE BAPTIST 

ACADEMY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

EMMANUEL CHRISTIAN 

SCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERITAGE CHRISTIAN SCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRMONT CHRISTIAN 

PREPARATORY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREATER MT CALVARY 

CHRISTIAN P School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TRINITY CHRISTIAN ACADEMY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MINNIELAND OF DALE CITY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CLOVERDALE SCHOOL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE RIDGE MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



ANTIETAM ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SUELLA G. ELLIS ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEW DIRECTIONS 

ALTERNATIVE ED CENTER School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GEORGE P. MULLEN ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VICTORY ELEMENTARY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BRISTOW RUN ELEM School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CEDAR POINT ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GLENKIRK ELEMENTARY School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BULL RUN MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BATTLEFIELD HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

J. W. ALVEY ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ACADEMY DAY CARE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ANN LUDWIG School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ELIZABETH VAUGHAN ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARUMSCO HILLS ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODBRIDGE MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FEATHERSTONE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEESYLVANIA ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTCLAIR ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JOHN F. PATTIE SR. ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POTOMAC HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



INDEPENDENT HILL School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MINNIEVILLE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROCKLEDGE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OLD BRIDGE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODBRIDGE HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KERRYDALE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STUART M. BEVILLE MIDDLE School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ENTERPRISE ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

C. D. HYLTON HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OSBOURN PARK HIGH School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SIGNAL HILL ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BENNETT ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THURGOOD MARSHALL ELEM. School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

N VIRGINIA REG SPEC ED PGM School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEW DOMINION/PRINCE 

WILLIAM CO School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PRINCE WILLIAM JUV. 

DETENTION HOME School

Prince 

William 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Cherrydale Volunteer Fire Department Fire Station

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Arlington County Fire Department Fire Station

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fort Myer Fire Department Fire Station

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VIRGINIA HOSPITAL CENTER

Medical 

Care

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTHERN VIRGINIA 

COMMUNITY HOSPITAL

Medical 

Care

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Arlington County Police Police

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WILLIAMSBURG MIDDLE School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



YORKTOWN HIGH School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JAMESTOWN ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TAYLOR ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STRATFORD PROGRAM School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GLEBE ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SWANSON MIDDLE School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MCKINLEY ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ASHLAWN ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BARRETT ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ARLINGTON TRADITIONAL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WASHINGTON LEE HIGH School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRANCIS SCOTT KEY ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ARLINGTON SCIENCE FOCUS 

SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LONG BRANCH ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CARLIN SPRINGS School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KENMORE MIDDLE School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FIRST BAPT CH OF CLAREDON 

CDC School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BISHOP DENIS J O'CONNELL H S School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX ACAD OF EARLY 

LEARNING School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHESTERBROOK MONTESSORI 

SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RIVENDELL SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ARLINGTON MONTESSORI 

HOUSE School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST AGNES SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST ANN ELEMENTARY SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST CHARLES SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST THOMAS MORE CATHEDRAL 

SCHOO School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OUR SAVIOR LUTHERAN 

SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NOTTINGHAM ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TUCKAHOE ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CAMPBELL ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BARCROFT ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



JEFFERSON MIDDLE School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HENRY ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TECH ED & CAREER CENTER School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RANDOLPH ELEM. School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CLAREMONT IMMERSION 

SCHOOL School

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

City of Manassas Park Fire 

Department Fire Station

City of 

Manassas 

Park Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MANASSAS PARK ELEM. School

City of 

Manassas 

Park Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MANASSAS PARK HIGH School

City of 

Manassas 

Park Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MANASSAS PARK MIDDLE School

City of 

Manassas 

Park Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Haymarket Police Dept Police

Town of 

Haymarket Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Town of 

Clifton Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Dumfries Police Dept Police

Town of 

Dumfries Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RICHARD MILBURN H.S. School

Town of 

Dumfries Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DUMFRIES ELEM. School

Town of 

Dumfries Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Loudoun County Civil Defense EOC

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Ashburn Volunteer Fire and Rescue Fire Station

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STERLING VOLUNTEER FIRE 

COMPANY  INC. Fire Station

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STERLING VOLUNTEER FIRE 

COMPANY  INC. Fire Station

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STERLING VOLUNTEER FIRE 

COMPANY  INC. Fire Station

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Arcola Pleasant Valley Volunteer Fire 

De Fire Station

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PIEDMONT BEHAVIORAL HLTH 

CTR

Medical 

Care

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA LOUDOUN HOSPITAL

Medical 

Care

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LOUDOUN CO. JUVENILE 

DETENTION HOME School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERITAGE HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SELDENS LANDING ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BELMONT RIDGE MIDDLE School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ASHBURN ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FARMWELL STATION MIDDLE School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOMINION TRAIL ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



NEWTON-LEE ELEMENTARY School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SANDERS CORNER ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BELMONT STATION ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STONE BRIDGE HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CEDAR LANE ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HORIZON ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LOWES ISLAND ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SUGARLAND ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MEADOWLAND ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SENECA RIDGE MIDDLE School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOMINION HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROLLING RIDGE ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SULLY ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PARK VIEW HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STERLING ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GUILFORD ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STERLING MIDDLE School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FOREST GROVE ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUTCHISON FARMS ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FREEDOM HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MERCER MIDDLE School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PINEBROOK ELEMENTARY School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LITTLE RIVER ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEESBURG CHRISTIAN SCHOOL School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST THERESA SCHOOL School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHRISTIAN FELLOWSHIP 

SCHOOL School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI CHILDRENS 

HOUSE OF School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MUNGER ACADEMY School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LUCKETTS ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAITH CHRISTIAN SCHOOL School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BROAD RUN HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



HILLSIDE ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

EAGLE RIDGE MIDDLE School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MILL RUN ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BRIAR WOODS HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEGACY ELEMENTARY School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ALGONKIAN ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RIVER BEND MIDDLE School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COUNTRYSIDE ELEM. School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POTOWMACK ELEM School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POTOMAC FALLS HIGH School

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Occoquan Police Dept Police

Town of 

Occoquan Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Manassas Volunteer Fire Company Fire Station

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PRINCE WILLIAM HOSPITAL

Medical 

Care

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

General District Ct-Criminal Police

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Prince William Sheriff Dept Police

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Prince William Police Dept Police

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Manassas Police Dept Police

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Prince William Cnty Criminal Police

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RICHARD C. HAYDON ELEM. School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PENNINGTON SCHOOL School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MANASSAS CHRISTIAN 

ACADEMY School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ALL SAINTS CATHOLIC SCHOOL School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SETON SCHOOL School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

APPLE TREE PRESCHOOL School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LA PETITE ACADEMY School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SMALL WONDERS School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEEMS ELEM. School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PARKSIDE MIDDLE School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JOSEPH B. JOHNSON LEARNING 

CENTER School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BALDWIN ELEM. School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OSBOURN HIGH School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



GRACE E. METZ MIDDLE 

SCHOOL School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JENNIE DEAN ELEM. School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GEORGE CARR ROUND ELEM. School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HAPPYKID DAY CARE SCHOOL, 

INC School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CRADLE TO CRAYONS CDC School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GRACE CHILDREN'S LRNG CTR School

City of 

Manassas Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Falls Church Police Dept Police

City of Falls 

Church Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THOMAS JEFFERSON ELEM. School

City of Falls 

Church Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST JAMES CATHOLIC SCHOOL School

City of Falls 

Church Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KAYE KARE INC School

City of Falls 

Church Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FALLS CHURCH EPISCOPAL DAY 

SCH School

City of Falls 

Church Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST JOSEPH'S School

City of Falls 

Church Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

City of Fairfax Department of Fire 

and R Fire Station City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Sheriff Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax Police Chief Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Police Chief Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Sheriff Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LANIER MIDDLE School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX HIGH School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PROVIDENCE ELEM School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DANIELS RUN ELEM School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ALC AT ELEVEN OAKS School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE BOYD SCHOOL School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST LEO THE GREAT SCHOOL School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE KELLAR SCHOOL School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE NEW SCHOOL OF 

NORTHERN VIR School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TRURO PRESCHOOL & 

KINDERGARTEN School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PAUL VI CATHOLIC HIGH 

SCHOOL School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



HEADSTART School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODSON ADULT HIGH 

SCHOOL School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODSON HIGH School City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Leesburg Volunteer Fire Company  

Inc. Fire Station

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Loudoun County Fire  Rescue  & 

EMS Fire Station

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Sheriffs Dept-Civil Process Police

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Sheriffs Dept-Bailiff Police

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Sheriffs Dept-Property Room Police

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Sheriffs-Criminal Invstgtns Police

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Leesburg Police Dept Police

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JOHN W. TOLBERT  JR. ELEM. School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CATOCTIN ELEM. School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LOUDOUN COUNTY HIGH School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

J. LUPTON SIMPSON MIDDLE School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

EVERGREEN MILL ELEM School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COOL SPRING ELEM. School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCHOOL OF 

LEESBURG School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

A KID'S PLACE School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PAXTON CHILD DEVELOPMENT 

CNTER School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SMART'S MILL MIDDLE School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEESBURG ELEM. School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOUGLASS SCHOOL School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRANCES HAZEL REID ELEM. School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BALL'S BLUFF ELEM School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HARPER PARK MIDDLE School

Town of 

Leesburg Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Vienna Police Chief Police

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CUNNINGHAM PARK ELEM. School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARSHALL ROAD ELEM. School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ARCHER ELEM School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

APPLETREE II School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



FAITH BAPTIST ACADEMY School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VIENNA ELEM. School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CEDAR LANE CENTER School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VIENNA ADVENTIST ACADEMY School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WIEN PRIVATE DAY SCHOOL School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREEN HEDGES SCHOOL School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PARKWOOD SCHOOL School

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Herndon Town Police Police

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON HIGH School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COMMUNITY MONTESSORI 

SCHOOL School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI COUNTRY 

SCHOOL School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST JOSEPH ELEMENTARY 

SCHOOL School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FEDERAL CHILDRENS CENTER School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCHOOL OF 

HERNDON School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON ELEM. School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON MIDDLE School

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Police Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX JUVENILE DETENTION 

HOME School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTHERN VIRGINIA MENTAL 

HEALTH INSTITUT

Medical 

Care

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA FAIRFAX HOSPITAL

Medical 

Care

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HOSPICE OF NORTHERN 

VIRGINIA

Medical 

Care

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOMINION HOSPITAL

Medical 

Care

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RESTON HOSPITAL CENTER

Medical 

Care

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA FAIR OAKS HOSPITAL

Medical 

Care

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Reston Police Dept Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fair Oaks Police Dept Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Mc Lean Police Dept Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Fairfax Cnty Criminal Justice Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

West Springfield Dist Police Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Mason Police Dept Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FROST MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX VILLA ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FREEDOM HILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KILMER CENTER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



KILMER MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FLINT HILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MADISON HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRHILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MOSBY WOODS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LANGLEY HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SHERMAN ELEM School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHURCHILL ROAD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COOPER MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KENT GARDENS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MCLEAN HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHESTERBROOK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HAYCOCK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LONGFELLOW MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PIMMIT HILLS ALTERNATIVE 

HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEMON ROAD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARSHALL HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREAT FALLS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEE HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FORESTDALE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTHERN VA. TR. CTR. E.P School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAUREL RIDGE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINGS PARK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LYNBROOK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CRESTWOOD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CARDINAL FOREST ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

IRVING MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KEENE MILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUNT VALLEY ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GARFIELD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE BRADDOCK SECONDARY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



FAIRVIEW ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HOLMES MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BREN MAR PARK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHANTILLY HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TRANSITIONAL ESOL CTR School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SLEEPY HOLLOW ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PARKLAWN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POE MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEYANOKE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THOMAS JEFFERSON HIGH 

SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HOLLY BROOK MONTESSORI 

SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

APPLETREE SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COUNTRY DAY SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TYSONS CORNER CHILDRENS 

CENTER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHESTERBROOK ACADEMY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PLAY AND LEARN @ DOLLES 

CORNER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI CHILDREN'S CTR 

III School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SYDENSTRICKER SCHOOL, INC School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CROSSROADS CHRISTIAN 

ACADEMY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

AD FONTAS ACADEMY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE EMBASSY SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRANKLIN BARN CHILDRENS 

CENTER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTFIELDS PLAY AND LEARN 

CENT School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

UNIVERSITY VIEW CHILD CARE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LITTLE ACORN PATCH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KIDDIE COUNTRY 

DEVELOPMENTAL L School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

EL-IMAN LEARNING CENTER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FLINT HILL SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MOUNT PLEASANT CHRISTIAN 

ACADE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

AL-QALAM SCHOOL OF 

VIRGINIA School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TIMBER LANE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



SPRING HILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FORESTVILLE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CLEARVIEW ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ARMSTRONG ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DRANESVILLE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FOX MILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MCNAIR ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CROSSFIELD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ALDRIN ELEM School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SOUTH LAKES HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TERRASET ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUGHES MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SUNRISE VALLEY ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CARSON MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAK HILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NAVY ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRANKLIN MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEES CORNER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CUB RUN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTFIELD HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MOUNTAIN VIEW SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WILLOW SPRINGS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DEER PARK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VIRGINIA RUN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BULL RUN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTRE RIDGE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTREVILLE HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LIBERTY MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HALLEY ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SILVERBROOK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEWINGTON FOREST ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



WESTBRIAR ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ALC AT DUNN LORING School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STENWOOD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THOREAU MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAKTON ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAKTON HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GEORGE MASON HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARY ELLEN HENDERSON 

MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MT. DANIEL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTGATE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAVIS VOCATIONAL CENTER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SHREVEWOOD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST LUKE SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TOWN AND COUNTRY SCHOOL 

OF VIE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MERRITT ACADEMY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HOLY SPIRIT SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CONGRESSIONAL SCHOOLS OF 

VIRGI School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CORPUS CHRIST EARLY 

CHILDHOOD School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PINECREST SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTMINSTER SCHOOL/HEAD School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GRACE LUTHERAN SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CORPUS CHRISTI SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX-BREWSTER SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

QUEEN OF APOSTLES CAHOLIC School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEARY SCHOOL OF VIRGINIA School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST MICHAEL SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KENWOOD SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PHILLIPS SCHOOL-ANNANDALE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAKWOOD SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HOPE MONTESSORI SCHOOL 

LTD School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OUR LADY OF GOOD COUNSEL 

SCH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



ST JOHN CATHOLIC SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE POTOMAC SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE LANGLEY SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONT. SCH. OF CEDAR LANE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCHOOL OF 

OAKTON School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RESTON MONTESSORI SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHRISTIAN ASSEMBLY ACAD School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BROOKSFIELD SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCHOOL-HOLMES 

RUN School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RIDGEMONT MONTESSORI 

SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NYSMITH SCHOOL FOR THE 

GIFTED School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST ANDREW THE APOSTLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE DOMINION SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NATIVITY CATHOLIC SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST AMBROSE SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAK VALLEY CENTER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOMINION CHRISTIAN SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CALVARY CHRISTIAN SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ACADEMY OF CHRISTIAN 

EDUCATION School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KIDDIE COUNTRY 

DEVELOPMENT LEA School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUNTER MILL MONTESSORI 

SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREAT FALLS VLLGE 

GREENDAY SCH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE ANNE NURSERY 

KINDERGARTEN School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MULBERRY CHILDCARE AND 

PRESCHO School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GOOD BEGINNINGS SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SUNSET HILLS MONTESSORI 

CHILDR School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PRINCE OF PEACE LUTHERAN 

SCHOO School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST BERNADETTE SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ACCOTIN ACADEMY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE SPRINGS A MONTESSOR 

SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BETHLEHEM BAPT CHRISTIAN 

ACAD School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



HUTCHISON ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOGWOOD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUNTERS WOODS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WAPLES MILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FOREST EDGE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE ANNE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FLORIS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STONE MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LONDON TOWNE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BROOKFIELD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BURKE COUNTRY DAY SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEW VISTA SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTHERN VIRGINIA ACADEMY 

OF E School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTREVILLE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

UNION MILL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROCKY RUN MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POPLAR TREE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POWELL ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LIVING SAVIOR PRESCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST MARKS MONTESSORI 

SCHOOL DAY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TRINITY CHRISTIAN SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE BOYD SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCH OF 

NORTHERN VIR School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCHOOL OF 

MCLEAN School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE MADEIRA SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SPRINGFIELD ESTATES ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LORTON STATION ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LORTON PS HOME RESOURCE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SOUTH COUNTY SECONDARY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAK VIEW ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BONNIE BRAE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



ROBINSON SECONDARY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RAVENSWORTH ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINGS GLEN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEST SPRINGFIELD HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WHITE OAKS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BURKE CENTER School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROLLING VALLEY ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEST SPRINGFIELD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ALC AT BURKE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTH SPRINGFIELD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COLVIN RUN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOLFTRAP ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DIFFERENT DRUM INC. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SPRINGFIELD ACADEMY MERIT 

EDUC School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

IMMANUEL CHRISTIAN SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX BAPTIST TEMPLE 

ACAD School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FALLS CHURCH CHILDREN'S 

HOUSE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST TIMOTHY SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WAKEFIELD FOREST ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PINE SPRING ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INTERAGENCY ALT. SEC. CTR School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INTERAGENCY ALT ELEM. CTR. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DEVONSHIRE PS HOME 

RESOURCE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTLAWN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COMMUNITY BASED 

EDUCATION School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODBURN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WORD OF LIFE CHRISTIAN 

ACAD School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHESAPEAKE ACADAMY School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDREN'S WORLD-

NEWINGTON FOR School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MERRIFIELD CHILD DEV CTR School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TRINITY SCHOOL AT MEADOW 

VIEW School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



ST PAUL EPISCOPAL PRE-

SCHOOL A School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LITTLE RIVER DAY SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREENBRIAR EAST ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREENBRIAR WEST ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CLIFTON ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MANTUA ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTHERN VA MENTAL 

HEALTH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JACKSON MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CAMELOT ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CANTERBURY WOODS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LITTLE RUN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GRAHAM ROAD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TRANSITION SUPPORT 

RESOURCE CENTER/FAIRF School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FALLS CHURCH HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BEECH TREE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BELVEDERE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GLEN FOREST ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BAILEYS ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STUART HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GLASGOW MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COLUMBIA ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ANNANDALE HIGH School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ANNANDALE TERRACE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BRADDOCK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TERRA CENTRE ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ORANGE HUNT ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHERRY RUN ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SANGSTER ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SARATOGA ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ELEMENTARY SP ED CTR School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OLDE CREEK ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



JOHN ADAMS ELEM. School

City of 

Alexandria Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WILLIAM RAMSAY ELEM. School

City of 

Alexandria Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Aldie Volunteer Fire Department  Inc. Fire Station

Loudoun 

County High susceptibility to landsliding and moderate incidence.

Philomont Volunteer Fire Department Fire Station

Loudoun 

County High susceptibility to landsliding and moderate incidence.

GRAYDON MANOR

Medical 

Care

Loudoun 

County High susceptibility to landsliding and moderate incidence.

HAMILTON ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

LINCOLN ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

HARMONY INTERMEDIATE School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

BANNEKER ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

ALDIE ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

NOTRE DAME ACADEMY School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

FOXCROFT SCHOOL School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

LOVETTSVILLE ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

HILLSBORO ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

ROUND HILL ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

MOUNTAIN VIEW ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

WATERFORD ELEM. School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

GRAYDON MANOR SCHOOL School

Loudoun 

County High susceptibility to landsliding and moderate incidence.

Purcellville Police Police

Town of 

Purcellville High susceptibility to landsliding and moderate incidence.

BLUE RIDGE MIDDLE School

Town of 

Purcellville High susceptibility to landsliding and moderate incidence.

EMERICK ELEM. School

Town of 

Purcellville High susceptibility to landsliding and moderate incidence.

LOUDOUN VALLEY HIGH School

Town of 

Purcellville High susceptibility to landsliding and moderate incidence.

Round Hill Volunteer Fire Department Fire Station

Town of 

Round Hill High susceptibility to landsliding and moderate incidence.

Middleburg Police Police

Town of 

Middleburg High susceptibility to landsliding and moderate incidence.

MIDDLEBURG ELEM. School

Town of 

Middleburg High susceptibility to landsliding and moderate incidence.

THE HILL SCHOOL School

Town of 

Middleburg High susceptibility to landsliding and moderate incidence.

LOUDOUN COUNTRY DAY 

SCHOOL School

Town of 

Leesburg High susceptibility to landsliding and moderate incidence.

C S MONROE TECHNOLOGY 

CENTER School

Town of 

Leesburg High susceptibility to landsliding and moderate incidence.

Neersville Volunteer Fire Department Fire Station

Loudoun 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BELMONT ELEM. School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)



RIVER OAKS ELEM. School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

SWANS CREEK ELEM. School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ST FRANCIS OF ASSISI SCHOOL School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

POTOMAC VIEW ELEM. School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

RIPPON MIDDLE School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

GRAHAM PARK MIDDLE School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

TRIANGLE ELEM. School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ASHURST ELEM SCHOOL School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

BURROWS ELEM SCHOOL School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

RUSSELL ELEM SCHOOL School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

QUANTICO MIDDLE/HIGH 

SCHOOL School

Prince 

William 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Andrew Rader Clinic

Medical 

Care

Arlington 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

GUNSTON MIDDLE School

Arlington 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

WAKEFIELD HIGH School

Arlington 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ABINGDON ELEM. School

Arlington 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

DREW MODEL ELEM. School

Arlington 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

HOFFMAN-BOSTON ELEM. School

Arlington 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

OAKRIDGE ELEM. School

Arlington 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Quantico Police Dept Police

Town of 

Quantico High landslide incidence (more than 15% of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Fort Belvoir Fire Department Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)



Fairfax County Fire and Rescue 

Departmen Fire Station

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

INOVA MOUNT VERNON 

HOSPITAL

Medical 

Care

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

DEWITT ARMY COMMUNITY 

HOSPITAL

Medical 

Care

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Mount Vernon Police Dept Police

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Franconia Police Dept Police

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

BUSH HILL ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

CAMERON ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

CLERMONT ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

MOUNT EAGLE ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

HAYFIELD SECONDARY School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

HAYFIELD ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

GROVETON ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

HYBLA VALLEY ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

EDISON HIGH School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

FRANCONIA ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

AGAPE CHRISTIAN ACADEMY School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

CHESTERBROOK ACADEMY 

#807 School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

LANDSDOWN PRIVATE DAY 

SCHOOL School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

FRANCONIA BAPTIST CHILD 

DEVELO School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

QUANDER ROAD SCHOOL School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

PULLEY VOCATIONAL CENTER School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

RIVERSIDE ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

WOODLEY HILLS ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ISLAMIC SAUDI ACADEMY School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ST LOUIS SCHOOL School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

AQUINAS MONTESSORI SCHOOL School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

BROWNE ACADEMY School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

MONTESSORI SCHOOL OF 

ALEXAND School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

WEST POTOMAC HIGH School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

BELLE VIEW ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

BUCKNELL ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)



BRYANT ALTERNATIVE HIGH School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

HOLLIN MEADOWS ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

WHITMAN MIDDLE School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

MOUNT VERNON HIGH School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

GUNSTON ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

KEY CENTER School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

KEY MIDDLE School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

WASHINGTON MILL ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

TWAIN MIDDLE School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ROSE HILL ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ALC AT BRYANT School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

LANE ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

ISLAND CREEK ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

MOUNT VERNON WOODS ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

WOODLAWN ELEM. School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

FORT BELVOIR ELEM School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

CALVARY ROAD CHRISTIAN 

SCHOOL School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

CHRISTIAN CENTER SCHOOL School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

HERITAGE ACADEMY School

Fairfax 

County High landslide incidence (more than 15% of the area is involved in landsliding.)

Alexandria Fire Department Fire Station

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

INOVA ALEXANDRIA HOSPITAL

Medical 

Care

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

Alexandria Police Dept Police

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

Police Range Police

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

FRANCIS C HAMMOND MIDDLE School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

JAMES K. POLK ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

PATRICK HENRY ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

SAMUEL W. TUCKER ELEM School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

NORTHERN VIRGINIA JUVENILE 

DETENTION HOM School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

DOUGLAS MACARTHUR ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

T. C. WILLIAMS HIGH School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

GEORGE MASON ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)



CHARLES BARRETT ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

CORA KELLY MAGNET ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

GEORGE WASHINGTON MIDDLE School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

COMMONWEALTH ACADEMY School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

BLESSED SACRAMENT SCHOOL 

AND E School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

ST STEPHEN'S & ST AGNES SCH School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

BISHOP IRETON HIGH SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

GRACE EPISCOPAL SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

ST RITA SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

ST COLETTA OF GREATER 

WASHINGT School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

ST MARY'S ELEMENTARY 

SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

IMMANUEL LUTHERAN SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

ALEXANDRIA COUNTRY DAY School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

OLD TOWN MONTESSORI 

SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

THORNTON FRIENDS SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

ST PAUL'S NURSERY AND DAY 

SCHL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

ST CLEMENT EPISCOPAL 

SCHOOL School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

MOUNT VERNON ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

MAURY ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

JEFFERSON-HOUSTON ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

LYLES-CROUCH ELEM. School

City of 

Alexandria High landslide incidence (more than 15% of the area is involved in landsliding.)

WAYNEWOOD ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STRATFORD LANDING ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ST AIDANS EPISCOPAL DAY 

SCHOOL School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FORT HUNT ELEM. School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SANDBURG MIDDLE School

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Local Critical Facilities: 

Landslide Risk

Name Facility Jurisdiction Landslide Susceptibility

NO. VA. COMMUNITY HOSPITAL Hospital

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VIRGINIA HOSPITAL CENTER Hospital

Arlington 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 16 CLIFTON Fire Station

Town of 

Clifton Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



FALLS CHURCH CITY PD Police

City of Falls 

Church Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX HIGH SCHOOL Schools City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LANIER MIDDLE SCHOOL Schools City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PROVIDENCE ELEMENTARY 

SCHOOL Schools City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA EMERGENCY CARE 

CENTER - FAIRFAX CITY Hospital City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX CITY PD Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POLICE(NEW LEASE) Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JUVENILE COURT OFFICE Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LESS SECURE SHELTER Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OLD JAIL Police City of Fairfax Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

APPLE TREE II Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BABY TODDLER DAYCARE Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CEDAR LANE SCHOOL Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CUNNINGHAM PARK 

ELEMENTARY SCHOOL Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VIENNA ELEMENTARY SCHOOL Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LOUISE ARCHER ELEMENTARY 

SCHOOL Schools

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 2 VIENNA Fire Station

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA URGENT CARE CENTER - 

VIENNA Hospital

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VIENNA TOWN PD Police

Town of 

Vienna Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE Schools

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE Schools

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE CENTER Schools

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HARDING HALL INC Schools

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON MONTESSORI Schools

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON ELEMENTARY 

SCHOOL Schools

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON MIDDLE SCHOOL Schools

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 4 HERNDON Fire Station

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON TOWN PD Police

Town of 

Herndon Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX COUNTY POLICE 

CENTRAL RECORDS Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



MASSEY BUILDING POLICE AND 

FIRE HEADQUARTERS Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MASSEY BUILDING ANNEX - 

JUVENIL FORENSICS Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JUVENILE COURTS OLD 

COURTHOUSE Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JUDICIAL CENTER(JENNINGS 

BLDG) Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ADULT DETENTION CENTER Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MCNAIR ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE ANNE NURSERY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FLINT HILL SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

APPLETREE DAYCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTREVILLE PRESCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROCKING HORSE CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIR OAKS CHILD 

DEVELOPMENT Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CONGRESSIONAL SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ARYA AIR CARGO Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDTIME Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ISLAMIC SAUDI ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDRENS WORLD Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SPRINGFIELD ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LA PETITE DAYCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHESAPEAKE ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LA PETITE ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COUNTRY DAY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VA.TECH/UVA Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDRENS WORLD Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

EDLIN SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



FAIRFAX CHRISTIAN SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDRENS WORLD Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SULLY STATION CHILDREN 

CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX BREWSTER SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WILLOWCREEK ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NYSMITH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MCNAIR CHILDRENS CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DANCE SCH/DAYCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THE EMBASSY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRANKLIN BARN CHILD Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILD TIME DAYCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEXT GENERATION Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILD TIME Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ACCOTINK ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WINWOOD CHILDRENS CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MONTESSORI CHILDRENS 

CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDRENS WORLD DAY CARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BOYD SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GROWING CARE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTRE RIDGE DAYCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LA PETITE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEXT GENERATION Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE LEARN CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SUNSET HILLS MONTESSORI 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TOWN & COUNTRY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DAY CARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



SYDENSTRICKER SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RACHEL CARSON MIDDLE 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILD TIME Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

A CHILD'S PLACE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUNTER MILL DAYCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ISLAMIC SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTFIELD HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDRENS CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WINWOOD CHILDRENS CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FLINT HILL SECONDARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

JUNIPER LA SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RAINBOW CHILD 

DEVELOPMENT CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MERRITT ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KIDDIE COUNTRY DAY CARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINDERCARE Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LA PETITE ACADEMY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WILLSTON CENTER Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ANNANDALE HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTREVILLE HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHANTILLY HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ALDRIN ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ANNANDALE TERRACE 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ARMSTRONG ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BAILEY'S ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BEECH TREE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BELVEDERE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BONNIE BRAE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BRADDOCK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BREN MAR PARK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BROOKFIELD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BULL RUN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



CAMELOT ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CANTEBURY WOODS 

ELEMENTARY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CARDINAL FOREST 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTRE RIDGE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CENTREVILLE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHERRY RUN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHESTERBROOK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHURCHILL ROAD 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CLEARVIEW ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CLIFTON ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COLIN POWELL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COLUMBIA ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COLVIN RUN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

COOPER MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CRESTWOOD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CROSSFIELD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CUB RUN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DEER PARK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOGWOOD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DRANESVILLE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRVIEW ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FALLS CHURCH HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FLINT HILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FLORIS ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FOREST EDGE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FORESTDALE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FORESTVILLE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FOX MILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRANKLIN MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FRANKLIN SHERMAN 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FREEDOM HILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



FROST MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GARFIELD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GLASGOW MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GLEN FOREST ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GRAHAM ROAD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREAT FALLS ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREENBRIAR EAST 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GREENBRIAR WEST 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HALLEY MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HAYCOCK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HERNDON HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HOLMES MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUGHES MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TERRASET ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SOUTH LAKES HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUNT VALLEY ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUNTERS WOODS 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HUTCHINSON ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

IRVING MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KEENE MILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LUTHER JACKSON MIDDLE 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KENT GARDENS ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KILMER MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINGS GLEN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

KINGS PARK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RAVENSWORTH ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE ANNE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAKE BRADDOCK SECONDARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LANGLEY HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LAUREL RIDGE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEE HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



LEES CORNER ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LEMON ROAD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LIBERTY MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LITTLE RUN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LONDON TOWNE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LONGFELLOW MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LORTON STATION 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

LYNBROOK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MADISON HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MANTUA ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MARSHALL HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MCLEAN HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MOSBY WOODS ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NAVY ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NEWINGTON FOREST 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTH SPRINGFIELD 

ELEMENTARY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAK HILL ELEMETARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAK VIEW ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAKTON HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OAKTON ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

OLDE CREEK ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ORANGE HUNT ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SANGSTER ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PARKLAWN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PIMMIT HILLS ALTERNATE 

HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

PINE SPRING ELEMENTARY Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POE MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POPLAR TREE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROBINSON HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROCKY RUN MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ROLLING VALLEY 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



WEST SPRINGFIELD 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SARATOGA ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SHREVEWOOD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SILVERBROOK ELEMETARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SLEEPY HOLLOW ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SPRING HILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STONE MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STUART HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SUNRISE VALLEY ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TERRA CENTRE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THOMAS JEFFERSON HIGH 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEYANOKE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

THOREAU MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

TIMBER LANE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WAKEFIELD FOREST 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WAPLES MILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEST SPRINGFIELD HIGH 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTBRIAR ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTLAWN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WESTGATE ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WHITE OAKS ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WILLOW SPRINGS ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOLFTRAP ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODBURN ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SPRINGFIELD ESTATES 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STENWOOD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

UNION MILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WOODSON HIGH SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 12 GREAT FALLS Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 29 TYSONS CORNER Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



CO. 15 CHANTILLY Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 10 BAILEYS Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 27 WEST SPRINGFIELD Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 18 JEFFERSON Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 30 MERRIFIELD Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 35 POHICK Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 25 RESTON Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FIRE TRAINING ACADEMY Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 28 SEVEN CORNERS Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 34 OAKTON Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 13 DUNN LORING Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 31 FOX MILL Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 15 MCLEAN Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 36 FRYING PAN Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 17 CENTREVILLE Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 32 FAIRVIEW Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

C0. 14 BURKE Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 26 EDSAL ROAD Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 38 WEST CENTREVILLE Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 21 FAIR OAKS Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 8 ANNANDALE Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 22 SPRINGFIELD Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 23 WEST ANNANDALE Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 39 NORTH POINT Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 41 CROSSPOINTE Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CO. 40 FAIRFAX VILLAGE Fire Station

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SPRINGWOOD CENTER-RESTON Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

HCA RESTON HOSPITAL CENTER Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

URGENT CARE Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

DOMINION HOSPITAL Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIRFAX HOSPITAL Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)



NORTHERN VA. MENTAL 

HEALTH Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CHILDRENS HOSPITAL CENTER Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

URGENT CARE Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTHERN VA. TRAINING 

CENTER Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

URGENT CARE Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA EMERGENCY CARE 

CENTER - RESTON Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIR OAKS HOSPITAL Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA REHABILITATION 

CENTER Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NORTHERN COUNTY 

GOVERNMENT Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ANNADALE OFFICE COMPLEX Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

INOVA URGENT CARE CENTER - 

CENTREVILLE Hospital

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

McLEAN DISTRICT STATION Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

VA. STATE POLICE 

HEADQUARTERS Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

RESTON DISTRICT STATION Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

MASON DISTRICT STATION Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WEST SPRINGFIELD DISTRICT 

STATION Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

FAIR OAKS PD Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SULLY DISTRICT STATION Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

BOY'S PROBATION HOME Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

CRIMINAL JUSTICE ACADEMY Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POLICE TRAFFIC DIVISION Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POLICE HELIPORT Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POLICE/ORGANIZED CRIME Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POLICE DRIVING TRACK Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

GIRLS PROBATION HOUSE Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

POLICE ASSOCIATION Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

ANIMAL SHELTER / ANIMAL 

CONTROL POLICE Police

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

NATIONAL ORTHOPEDIC Hospital

Arlington 

County High susceptibility to landsliding and moderate incidence.

KINDERCARE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CREATIVE PLAY SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

KINDERCARE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.



A CHILD'S PLACE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CHILDRENS WORLD Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

KINDERCARE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

KINDERCARE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

HERITAGE ACADEMY Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

DAY CARE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

DAY CARE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

LITTLE ACORN PATCH Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

BROWNE ACADEMY Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

LA PETITE ACADEMY Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

MINNIELAND DAYCARE Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

NOBEL LEARNING CENTER Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

BRYANT ALTERNATE HIGH 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

BELLE VIEW ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

BUCKNELL ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

BUSH HILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CAMERON ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CLERMONT ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

EDISON HIGH SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

FORT BELVOIR ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

FRANCONIA ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

GROVETON ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

GUNSTON ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

HAYFIELD ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

HAYFIELD SECONDARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

HOLLINS MEADOWS 

ELEMENTARY SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

HYBLA VALLEY ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

ISLAND CREEK ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

KEY MIDDLE SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

LANE ELEMENTARY SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

MOUNT EAGLE ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.



MOUNT VERNON WOODS 

ELEMENTARY SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

RIVERSIDE ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

ROSE HILL ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

WASHINGTON MILL 

ELEMENTARY SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

WEST POTOMAC HIGH SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

WHITMAN MIDDLE SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

WOODLAWN ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

WOODLEY HILLS ELEMENTARY 

SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

TWAIN MIDDLE SCHOOL Schools

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CO. 24 WOODLAWN Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CO. 20 GUNSTON HALL Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CO. 19 LORTON Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CO. 5 FRANCONIA Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CO. 11 PENN DAW Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CO. 9 MT. VERNON Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

CO. 37 KINGSTOWNE Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

SOUTH MAINTAINENCE SHOP Fire Station

Fairfax 

County High susceptibility to landsliding and moderate incidence.

DEWITT ARMY HOSPITAL Hospital

Fairfax 

County High susceptibility to landsliding and moderate incidence.

MT. VERNON HOSPITAL Hospital

Fairfax 

County High susceptibility to landsliding and moderate incidence.

UNDETERMINED NAME Hospital

Fairfax 

County High susceptibility to landsliding and moderate incidence.

MOUNT VERNON DISTRICT 

STATION Police

Fairfax 

County High susceptibility to landsliding and moderate incidence.

FRANCONIA DISTRICT STATION Police

Fairfax 

County High susceptibility to landsliding and moderate incidence.

COUNTY ANNEX Police

Fairfax 

County High susceptibility to landsliding and moderate incidence.

JUVENILE COURT OFFICE Police

Fairfax 

County High susceptibility to landsliding and moderate incidence.

JEFFERSON MEM. HOSPITAL Hospital

City of 

Alexandria High susceptibility to landsliding and moderate incidence.

ALEXANDRIA HOSPITAL Hospital

City of 

Alexandria High susceptibility to landsliding and moderate incidence.

CITY OF ALEXANDRIA PD Police

City of 

Alexandria High susceptibility to landsliding and moderate incidence.

FORT HUNT ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

STRATFORD LANDING 

ELEMENTARY SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

SANDBURG MIDDLE SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)

WAYNEWOOD ELEMENTARY 

SCHOOL Schools

Fairfax 

County Low landslide incidence (less than 1.5 % of the area is involved in landsliding.)
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NCDC DATA RANKING 

 

This information can be reviewed by contacting: 

Arlington County Office of Emergency Management 

703-228-7935 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 



HIRA APPENDIX- PAGE 1 

 

APPENDIX D4 

SPECIAL FLOOD HAZARD AREA (SFHA) MAPS  
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APPENDIX D5 

HAZUS FLOOD MODEL NARRATIVE 
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[July 6,2010] 

HAZUS Flood Model work performed for NOVA 2010 HMP update included the following: 

� Level 1 Annualized: 

o Out of box HAZUS level 1 analysis from AAL was used.  The stream threshold used to 

delineate stream reaches included a 10 mi
2
 threshold.  The ground data DEM comes 

from NED 30m cell size. The stream threshold influenced a lack of stream delineation 

within two (2) communities; City of Fairfax and City of Falls Church.  This does not mean 

streams or floodplains do not exist in these communities, however it does mean that 

the automated, GIS-based method used to define a sub-watershed and the number of 

grid cells flowing through the community was less than the 10 mi
2
 threshold.  In order to 

try and compensate for this lack of data for these two (2) communities, coupled with 

the need to quantify other flood-related estimated loss, additional flood model work 

was performed. 

� Additional Work Performed (DFIRM-based 1% Chance Annual Flood or 100 year Analysis): 

o The additional work was performed for the following reasons: 

� As stated (above), the Level 1 Annualized analysis at a 10 mi
2
 stream generation 

threshold did not produce stream definitions and subsequent floodplains in two 

(2) communities.  The additional work was performed in order to assess flood 

damage in these two communities as well as the NOVA study area. 

� The nature of HAZUS Annualized analysis does not provide the ability to analyze 

damage, loss or performance of essential facilities (EF).  Consequently, 

additional work was performed in order to obtain results for EF’s.  However, in 

addition to EF’s, performing the DFIRM-based 100 YR work also afforded the 

ability to analyze the potential damage to other parameters; namely 

transportation, utility, agriculture, shelter requirements, displaced population, 

and debris. 

o Details of DFIRM-based 1% Chance Annual Flood or 100 year Analysis: 

� Floodplain Polygons - A simple analysis of the 1% Chance Annual Flood included 

assembling all floodplain polygons of the Special Flood Hazard Area (SFHA) for 

all communities having DFIRM data.  NOTE: one (1) community – the City of 

Alexandria – did not have DFIRM data; Q3 Flood data was used as an 

alternative. 

� Ground Elevation – 2002 State of Virginia TIN’s were obtained and assembled 

into a single continuous elevation surface. 

(http://gisdata.virginia.gov/downloads/2002tin/) 

� Floodplain & Ground Intersection – using ESRI ArcGIS 9x and 3D Analyst 

functionality, the ground elevation along the floodplain perimeter was extracted 

and developed into a water surface TIN.  Please note, this water surface TIN is 

better described as a quasi-water surface TIN in that the following assumption is 

made: 
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• It is assumed that the edge of the floodplain is the elevation of the 

water surface and, in theory, the elevation at both sides of the 

floodplain should be the same.  This assumption may be (and should 

primarily) be true if the same ground data used to delineate the 

floodplain is used.  However, the 2002 ground data used is likely not the 

same data that was used to delineate floodplains.  Therefore, the water 

surface TIN created should only be considered the best capable given 

project time and budget limitations. 

� Depth Grid – the quasi-water surface elevation TIN was then converted to ESRI 

GRID format and ground values (also in GRID format) were subtracted to obtain 

depths. 

� User-Defined Depth Grid – the depth grid was supplied to HAZUS as a User-

Defined Depth Grid and the Flood Model was run for three (3) separate areas; 

namely Fairfax & Arlington Counties, Loudoun County and last Prince William 

County.  Agricultural parameters were set to evaluate crop damage as of August 

10; this data was chosen because it represented a reasonable time in the middle 

of the regional growing season – notably a time when it is likely too late to re-

plant given a damaging event.  Consequently, with this data the crop damages 

would likely be considered a total loss. 



APPENDIX E 

2006 MITIGATION ACTIONS UPDATE 

 

Eachof the participating jurisdictions were given several opportunities to update their 2006 actions.  

From August through December of 2010, committee meetings, jurisdiction meetings and conference calls 

were held, and emails were exchanged, in order to update the status of each action below.  Where the 

status box is left blank, all attempts to update that action were unsuccessful due to staffing shortages 

within the jurisdiction. 
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2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project Status 

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / Canceled Why? 

(Lack of $, support, 

manpower, etc) Project Contact Agency

1

(2006) Revise Flood Insurance Rate Map (FIRM). H In progress

Letter of Final Determination 

scheduled for 1-18-11; 

Effective date 7-18-11.

Transportation and 

Environmental Services

2

(2006) Separate combined sanitary and storm sewers. H In progress Supported byt lack of funding

Transportation and 

Environmental Services

3

(2006)

Enact state law to allow recreation lake/dam to be 

used for flood control. H Not Started Lack of support City Attorney

4

(2006)

Install backflow prevention valves on properties in 

Commonwealth interceptor service area and four-

mile run sewer service area. M In progress Supported but lack of funding

Transportation and 

Environmental Services

5

(2006)

Acquire flood-prone properties and create public 

open space. M In progress

Partly completed, lack of 

support and funding City Attorney

6

(2006)

Elevate structures that have history of repetitive 

losses recorded by the NFIP. M Not Started Lack of support and funding

Transportation and 

Environmental Services

7

(2006)

Purchase and distribute free of charge a NOAA 

weather radio for each of the current 1,634 flood 

insurance policy holders. M Not Started Lack of support and funding Emergency Management

8

(2006)

Purchase and install Mobile Public Address System 

in all city-marked fleet vehicles for warning 

enhancement. L Not Started Lack of support and funding General Services

City of Alexandria 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies Description

Priority 

(High=3, 

Medium=2, 

Low=1)

Project Status

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / Canceled Why? 

(Lack of $, support, 

manpower, etc) Responsible Agency

1 (2006) Upgrade county EOC to modern standards H In Progress

Office of Emergency 

Management

2 (2006)

Evaluate, update, exercise government Continuity of 

Operations (Coop) plans H In Progress

Office of Emergency 

Management

3 (2006) Develop model evacuation and shelter-in-place plans. H Not Started Lack of resources

Office of Emergency 

Management

4 (2006) Expand modern public warning siren system. H In Progress

Office of Emergency 

Management

5 (2006) Evaluate and exercise 211/311 citizen information line. M In Progress

Office of Emergency 

Management

6 (2006) Certify additional shelter capacity. M In Progress

Office of Emergency 

Management

7 (2006)

Train employees as Incident Management and Incident 

Support Teams (IMT/IST). M In Progress

Office of Emergency 

Management

8 (2006)

Evaluate and purchase generator capabilities for 

government critical infrastructure. H In Progress

Office of Emergency 

Management

9 (2006) Upgrade GIS systems for critical infrastructure mapping M In Progress

Office of Emergency 

Management

10 (2006) Enhance the security of the water infrastructure system. H Not Started

Lack of available funding and 

staffing resources

Office of Emergency 

Management

Arlington County 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies Description

Priority 

(High=H, 

Medium=

M, Low=L)

Project Status

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / Canceled Why? (Lack of 

$, support, manpower, etc) Responsible Agency

1 (2006)

Complete job description and hire full time staff person to support the 

emergency management function in the City of Fairfax. At present, the 

emergency management duties are carried out as collateral duties by the 

Fire Chief and Assistant Fire Chief.  H Completed Fire Department

2 (2006)

Stormwater management/stream restoration projects on the North and 

Central Forks of Accotink Creek, design, clearing and maintenance to 

prevent flooding. This project has been identified in the Capital 

Improvement Program (CIP). H In Progress Public Works

3 (2006)

Install electronic message boards at three (3) locations in the city. These 

message boards would be used to convey information to motorists 

regarding emergency conditions, pending severe weather and road 

closings. This project has been identified in the CIP M Modified

Not permanant board but have mobile 

boards Public Works

4 (2006)

Perform self-evaluation of Office of Code Administration in accordance with 

the Building Code Effectiveness Grading Schedule and implement where 

possible changes leading to an improvement in score on next formal 

evaluation by ISO. M In Progress Office of Code Enforcement

5 (2006)

Provide additional automation and display equipment for Emergency 

Operations Center (EOC).  Develop means for inclusion of GIS capability to 

track storm-related events including road closures, traffic signal status, 

power outages and building damage due to storm events. M In Progress Fire Department

6 (2006) Create a GIS layer showing future land use throughout city. M In Progress

Community Development and 

Planning

7 (2006)

Carry out the steps necessary to begin participation by the City of Fairfax in 

the CRS program. M In Progress

Community Development and 

Planning

City of Fairfax 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project Status 

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / 

Canceled Why? 

(Lack of $, 

support, 

manpower, etc)

Project Contact 

Agency

1 (2006)

Emergency relocation of Police 

Department. M

Status not 

provided due to 

resource 

shortage Police Department

2 (2006) Storm sewers on Washington Street. M

Status not 

provided due to 

resource 

shortage

Department of 

Public Works

3 (2006) Storm sewers on Tripoli Boulevard. M

Status not 

provided due to 

resource 

shortage

Department of 

Public Works

4 (2006)

Storm sewers on Duke/Cameron 

Street. M

Status not 

provided due to 

resource 

shortage

Department of 

Public Works

5 (2006)

Sandbagging for flood protection of 

Town Hall/Police Department. M

Status not 

provided due to 

resource 

shortage

Department of 

Public Works

6 (2006) Quantico Creek Restoration. M

Status not 

provided due to 

resource 

shortage

Department of 

Public Works

7 (2006)

Storm sewers on Town Hall Parking 

Lot. M

Status not 

provided due to 

resource 

shortage

Department of 

Public Works

Town of Dumfries 2006 Mitigation Strategy Update 



2006 

Strategy 

Number

Mitigation Strategies 

Description

Priority 

(H=High, 

M=Medium, 

L=Low) Column1

If Delayed / Canceled Why? 

(Lack of $, support, 

manpower, etc) Responsible Agency

1 (2006)

Purchase structures that are 

subject to repetitive flooding. H Not Started Funding

Public Works and 

Environmental 

Services

2 (2006)

Implement flood mitigation 

measures (e.g., elevation, 

floodproofing) for structures 

based on the outcome of 

analyzing alternative 

solutions to flood causes. H In Progress

Home owners have made 

repairs to several buildings to 

bring them up to Floodplain 

Protection standards.  County 

pursuing funding for 

floodwall/levee system

Public Works and 

Environmental 

Services

3 (2006)

Implement recommendations 

from the U.S. Army Corp of 

Engineers (ACOE) study for 

the Huntington community H Not Started Pursuing funding

Public Works and 

Environmental 

Services

4 (2006)

Pre-wire of the portion of the 

Health Administration 

Building housing the Health 

Department Operations 

Center (HDOC) to accept a 

mobile generator in the event 

of an electricity outage during 

an emergency. H Completed Health Department

5 (2006)

Install remote lake level data 

collectors/alarms for the high-

hazard dams, and install 

stream flow gauges, tide 

gauges and rain gauges at 

critical locations throughout 

the County to allow for earlier 

warning of potential flooding. 

 Develop action plan for 

public education and 

warning. H Completed

Public Works and 

Environmental 

Services

6 (2006)

Distribute smoke and carbon 

monoxide detectors to 

residents.  H Completed

Project is always ongoing. As 

new funding is obtained, new 

distribution is made

Fire and Rescue 

Department

7 (2006)

Purchase and install an 

emergency generator for the 

Burkholder Building, the 

location of the Fire 

Department’s Operations 

Center H Not Started

Funding issues. Currently being 

surveyed for pre-wiring for 

portable generator

Fire and Rescue 

Department

8 (2006)

Initiate a countywide project 

to collect global positioning 

data for private septic 

systems. Data can be used 

for future risk assessment 

and response activities. M Completed

Health Department; 

Department of 

Information 

Technology

Fairfax County 2006 Mitigation Strategy Update



9 (2006)

Develop and disseminate 

public outreach educational 

materials in multiple medias 

such as radio, TV, fliers, 

newsprint and Web sites. 

Information should include 

preparedness, mitigation and 

recovery topics including 

salvage of cans, time 

requirement for boil water, 

mold issues, communicable 

disease issues, etc. M Completed Health Department

10 (2006)

Identify critical facilities and 

sources of public water 

service areas using GIS. 

 Information will be used for 

risk assessment  and 

planning purposes. M Completed Health Department

11 (2006)

Construct a permanent 

shelter for the public at the 

county-owned Woodley Hills 

Estates project, which is a 

trailer/mobile home facility. 

There currently is no on-site 

safe area for residents to 

evacuate to in the event of 

any type of natural disaster. M Cancelled Budget issues.

Department of 

Housing and 

Community 

Development

12 (2006)

Create historical database of 

hazard events including 

flooding, for use in planning 

and risk assessment. M In Progress

Have all the information, but a 

seperated database was not 

created.  Plans to integrate with 

WebEOC are underway

Public Works and 

Environmental 

Services; Office of 

Emergency 

Management; 

Department of 

Information 

Technology

13 (2006)

Purchase and install backup 

emergency generators 

(200amp) for nine (9) 

RECenters, Nature Center 

and Frying Pan Park (i.e., 

shelters and other critical 

facilities). M Not Started

Funding constraints-new data 

shows facilities are not rated for 

high wind or water events.

Fairfax County Park 

Authority

14 (2006)

Use Geographic Information 

Systems (GIS) data to 

identify areas for expansion 

of public services such as 

water and sewer.  Consider 

expansion opportunities as 

part of the county 

comprehensive planning and 

capital improvements 

planning processes. M In Progress

Planning and Zoning, 

Public Works and 

Environmental 

Services, Health 

Department; Fairfax 

County Water 

Authority

15 (2006)

Distribute FEMA mitigation 

outreach materials at Fairfax 

County Government Center.  M Completed

Expanded to include Board of 

Supervisor's offices.

Office of Emergency 

Management

16 (2006)

Build flood protection 

structures (e.g., floodwalls) to 

protect the Riverbend Park 

Visitor Center L Status unknown

Fairfax County Park 

Authority



17 (2006)

Conduct assessment to 

determine hazardous trees 

and implement tree trimming 

program. Acquire necessary 

equipment such as 

chainsaws, shippers, trailers, 

and utility vehicles for two (2) 

crews (north and south 

county). L Status unknown

Fairfax County Park 

Authority

18 (2006)

Consider requiring reinforced 

shelters in new county 

facilities. L Not Started Budget constraints. Capital Facilities

19 (2006)

Develop project to improve 

reliability of the county’s 

water and wastewater 

facilities in the event of the 

loss of power in an 

emergency by connecting the 

facilities to the I-95 

Energy/Resource Recovery 

Facility (converts waster into 

energy) and improves the 

reliability of that facility. H Cancelled

Alternative measures being 

considered.

Public Works and 

Environmental 

Services

20 (2006)

Upgrade three existing 

generators and install a new 

generator in addition to 

upgrading the distribution 

system at the Norman M. 

Cole Pollution Control Plan 

(primary wastewater 

treatment plant). H In Progress

Public Works and 

Environmental 

Services

21 (2006)

Upgrade the New Alexandria 

Stormwater Pump Station 

and Tide Gate. H Completed

Public Works and 

Environmental 

Services

22 (2006)

Install remote lake level data 

collectors/alarms for the high-

hazard dams, and install 

stream flow gauges, tide 

gauges and rain gauges at 

critical locations throughout 

the County to allow for earlier 

warning of potential flooding. 

 Develop action plan for 

public education and 

warning. H Completed See also item #5

Public Works and 

Environmental 

Services; Office of 

Emergency 

Management

23 (2006)

Retrofit five (5) high-hazard 

dam spillways to meet current 

state regulations.  Other 

upgrades or retrofits also 

may be required, as projects 

are designed. H In Progress

Public Works and 

Environmental 

Services

24 (2006)

Conduct annual or bi-annual 

outreach to residents and 

businesses in the New 

Alexandria/Belleview areas 

within the 100-year 

floodplain.  Emergency 

preparedness training and 

emergency 

communications/evacuation 

procedures. H Completed

Public Works and 

Environmental 

Services



25 (2006)

Construct a diversion 

conduit/channel system to 

carry flows from the “East 

Watershed” in the New 

Alexandria subdivision to the 

pump station in the “West 

Watershed” during weather 

events when high tides cause 

the tide gate to close and 

high rainfalls accumulate on 

the upstream side of the 

tidegate. M In Progress

Design is underway. Final 

completion availability of 

funding.

Public Works and 

Environmental 

Services

26 (2006)

Update GIS contours to 2’ 

contours from 5’ contours 

(part of overall planimetric 

features update).  These 

contours will be important for 

a range of flooding 

determinations, to augment 

the FEMA DFIRM maps.  M In Progress

Completion dependent upon 

available funding.

Department of 

Information 

Technology jointly 

with Public Works and 

Environmental 

Services

27 (2006)

Implement streambank 

stabilization/erosion control 

projects countywide in Park 

Authority stream valley parks M Status unknown

Fairfax County Park 

Authority

28 (2006)

Continue to implement 

building and development 

standards and regulations as 

required under the National 

Flood Insurance Programs. M In Progress

Public Works and 

Environmental 

Services, Planning 

and Zoning

29 (2006)

Implement efforts related to 

Medical Reserve Corps 

volunteer recruitment 

including printing, mailings 

and meetings. M Completed Health Department

30 (2006)

Conduct digitized mapping, 

integrated with GIS, of flood-

prone areas of stream 

valleys. Use data to identify 

potential parcels for 

acquisition. M In Progress 95% complete.

Fairfax County Park 

Authority; Department 

of Information 

Technology

31 (2006)

Implement preventive 

measures for West Nile virus 

including source reduction, 

larviciding and public 

education/outreach. M Completed Health Department

32 (2006)

Conduct dam stabilization 

activities at Lake Accotink 

Park. L Completed

Fairfax County Park 

Authority

33 (2006)

Conduct dam stabilization 

activities at Twin Lakes Golf 

Course. L In Progress

Fairfax County Park 

Authority

34 (2006)

Finish creating a Geographic 

Information System (GIS) 

database of private wells. 

 Data can be used for future 

risk assessment and 

response activities. L In Progress 95% complete.

Health Department; 

Department of 

Information 

Technology



35 (2006)

Conduct forest stand 

delineation surveys in 

riparian areas within stream 

valley parks. Remove 

hazardous trees that could 

damage public or private 

property adjacent to these 

parklands. L Status unknown

Fairfax County Park 

Authority

36 (2006)

Acquire flood-prone lands 

including floodplain areas 

and Resource Protection 

Areas. L Not Started Budget contraints.

Fairfax County Park 

Authority

37 (2006)

Initiate a countywide project 

to collect global positioning 

data for all regulated public 

establishments such as 

nursing homes and clinics 

and other critical facilities. 

Data can be used for future 

risk assessment and 

response activities. L In Progress

HD collects that information for 

those facilities they are 

responsible for.  County does 

have a GIS layer of all special 

needs facilities in the County, 

regardless of ownership. Critical 

infrastructure is entered into 

ACAMS (DHS database) and is 

ongoing.

Health Department; 

Department of 

Information 

Technology



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project 

Status (Not 

Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / Canceled Why? 

(Lack of $, support, 

manpower, etc) Project Contact Agency

1 (2006) Evacuation planning and management H Completed Public Safety

2 (2006) Warning Systems. AM radio system H Completed Public Safety

3 (2006)

Physical security of all water system 

facilities and system H Completed Department of Environmental Services

4 (2006)

Water system storage tank monitoring 

system. H Completed Department of Environmental Services

5 (2006) Drainage system maintenance M On-going

This is conducted daily every 

six months Department of Environmental Services

6 (2006) Stormwater Management Regulations M Completed Department of Environmental Services

7 (2006)

Emergency response training and 

exercises M On-going

Drills that were conducted 

during this time included:  1) 

Companion Animal Rescue 

Exercise, 2) Active Shooter 

Exercise,  3)  Annual Tornado 

Drill.  Training is ongoing to 

maintain NIMS compliance. Public Safety

8 (2006) Floodplain regulations L Completed Department of Environmental Services

City of Falls Church 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project Status 

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / 

Canceled 

Why? (Lack of 

$, support, 

manpower, 

etc) Project Contact Agency

1 (2006)

Improve Town’s participation in FEMA and National Flood Insurance Program 

(NFIP) programs to include:

1. Involvement in NFIP Community Rating System (CRS)

2. Complete and maintain FEMA Elevation Certificates

3. Sign a Cooperative Technical Partner (CTP) a H

Status not 

provided due to 

resource 

shortage Department of Public Works

2 (2006)

Maintain and inspect the Town’s infrastructure so that any potential environmental 

hazard may be minimized.  Such maintenance items may include: 

1. Routinely clean and repair stormwater drains

2. Routinely inspect and clear debris from drainage system

3. Routinely inspect the functioning of fire hydrants

4. Require and maintain safe access for fire apparatus H

Status not 

provided due to 

resource 

shortage Department of Public Works

3 (2006)

Provide for improvements to the Town’s natural infrastructure so that flooding 

hazards may be minimized.  Such items may include: 

1. Provide grassy swales along roadside

2. Retain natural vegetative bed in stormwater channels

3. Substitute porous surfaces/pavement for impervious pavement where 

appropriate

4. Using stream restoration/channelization to ensure adequate drainage diversion 

of stormwater

5. Establishing a “green infrastructure” program to link, manage and expand 

existing parks, open space, trails, preserves, etc. H

Status not 

provided due to 

resource 

shortage Department of Public Works

4 (2006)

Improve the Town’s geographic information system (GIS) capabilities to include:

1. Coordination of GIS data between the Town and adjacent counties (i.e., Fairfax 

County and Loudoun County)

2. Updating FEMA floodplain data and maps

3. Preparing emergency evacuation maps 

4. Updating aerial photography

5. Preparing/updating land use, soils, topography, resource protection maps 

6. Preparing HAZUS-MH® risk assessment maps H

Status not 

provided due to 

resource 

shortage Department of Public Works

5 (2006)

Provide for a full-time Emergency Management Coordinator. This position would 

involve managing inter-departmental coordination for the Town’s Hazard 

Mitigation Program. This position would also be responsible for managing and 

coordinating the Town’s emergency grant prgrams H

Status not 

provided due to 

resource 

shortage Police Department

6 (2006)

Develop a townwide “Early Warning System” for hazard events to include:

1. ‘Continuity of Operations Plan’ 

2. Improvements to the employee notification network and its protocols

3. Obtaining ‘Reverse 911® system’ software, hardware and peripheral 

equipment

4. 4-wheel drive vehicles with applicable communications and equipment  (i.e., 

command post vehicle for mobile incidents) H

Status not 

provided due to 

resource 

shortage Inter-departmental function

7 (2006)

Provide for natural resource protection improvements and other measures to 

minimize flooding impacts.  Such improvements may include: 

1. Regularly clear sediment build-up along stream beds

2. Regularly clear debris along stream beds

3. Retain thick vegetative cover flanking stream beds H

Status not 

provided due to 

resource 

shortage Department of Public Works

8 (2006)

Develop improvements to the Building Code (and promote its enforcement) so 

that environmental hazards may minimize damage to structures.  For example: 

1. Require fire extinguishers in all multi-family residential structures

2. Require standard tie-downs of propane tanks H

Status not 

provided due to 

resource 

shortage Department of Public Works

9 (2006)

Provide for structural improvements to the Town’s infrastructure so that 

environmental hazards may be minimized.  Such items include: 

1. Install quick connect emergency generator hook-ups for critical facilities

2. Increase dimension of drainage culverts in troublesome areas

3. Install water tight covers or inflow guards on sewer manholes

4. Anchor traffic lights and other traffic controls to withstand high winds

5. Substitute porous surfaces/pavement for impervious pavement where 

appropriate H

Status not 

provided due to 

resource 

shortage Department of Public Works

10 (2006)

Develop improvements and continue enforcement of Zoning Ordinance/Town 

Code so that environmental hazards may minimize damage.

During 2005/2006, the Town’s zoning ordinance will be revised.  This effort will be 

an opportunity to improve the Town’s existing zoning regulations in order to keep 

development away from flood hazard areas, encourage cluster development, and 

underground utilities where feasible. H

Status not 

provided due to 

resource 

shortage

Department of Community 

Development

11 (2006)

Stormwater drainage improvements: Land acquisition. Design and construction in 

order to correct local area drainage problems and prevent flooding. Project areas 

include Monroe Street – Station Street; Madison Street – Grant Street to 

Dranesville Road; Par H

Status not 

provided due to 

resource 

shortage Department of Public Works

Town of Herndon 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project Status 

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / 

Canceled Why? 

(Lack of $, 

support, 

manpower, etc)

Project Contact 

Agency

1 (2006)

Improve drainage in low-lying or poor 

drainage areas along primary and 

secondary roads where needed town 

wide.  During heavy rain events several 

area roadways become inundated with 

water runoff.

Priority Projects:

1. Tuscarora Creek Improvements

2. Town Branch Improvements—King 

Street

3. Turner-Hardwood Drainage H

Status not 

provided due to 

resource 

shortage

Engineering and Public 

Works, Office of Capital 

Projects, Planning,

2 (2006)

Improve security measures as needed 

around critical facilities to include the 

Town’s Emergency Operations Center 

(EOC). This should be coordinated with 

the Loudoun County Plan. M

Status not 

provided due to 

resource 

shortage Town of Administration

3 (2006)

Provide back-up power (generators, 

where needed) for critical facilities (i.e., 

fire stations, police stations, water 

facilities, etc.). This should be done in 

conjunction with the County Action Plan. M

Status not 

provided due to 

resource 

shortage

Police, Engineering and 

Public Works, Planning

4 (2006)

Provide for the rehabilitation of tree 

canopy coverage to improve run-off, soil 

preservation, recreation opportunities 

and aesthetics through the development 

of a Tree Management Program. L

Status not 

provided due to 

resource 

shortage Planning

Town of Leesburg 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Mediu

m 

L = Low

Project Status 

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / Canceled Why? (Lack of 

$, support, manpower, etc) Project Contact Agency

1 (2006)

Provide back-up power (generators) for critical facilities (i.e., fire 

stations, police stations, water facilities, shelters, etc.). H In Progress

Back up generators and fire stations 

complete. Police Stations in progress. 

Shelters, limited power at new facilities Public Works

2 (2006)

Improve drainage in low-lying or poor drainage areas along primary 

and secondary roads countywide. During heavy rain events several 

area roadways become inundated with water runoff and make 

traveling difficult H Cancelled

VDOT owns/maintains these low-lying 

and poor drainage areas Public Works

3 (2006)

Installation of traffic signal UPS or generator systems at key 

intersections.  During times of power failure, law enforcement 

personnel are deployed for extended periods of time directing traffic.  

The installation of these power backup systems would provide law 

enforcement personnel the opportunity to conduct other necessary 

functions. H In Progress

Town of Leesburg making progress. 

Loudoun moving forward with a few key 

intersections Public Works

4 (2006)

Instal IFLOW gauges along several waterways to assist with 

determining flood potential and to provide real-time data back to the 

Emergency Operations Center (EOC). H In Progress

Conversations ongoing with VDEM as to 

process and program Emergency Management

5 (2006)

Provide emergency broadcast information in multiple languages. 

Loudoun County has a growing population of non-English speaking 

residents and visitors. By providing information in multiple 

languages the County will be able to, in a timely manner, warn the 

community and provide emergency information. M In Progress

Expanded our capabilities. 

Enhancement not able to be completed 

due to lack of funding Emergency Management

6 (2006)

Enhancement of security measures around critical facilities to 

include the Emergency Operations Center (EOC). M In Progress

New EOC 2007 - Cameras installed at 

several facilities. County Administration

7 (2006)

Conduct an all hazard community outreach program to provide 

emergency preparedness information regarding susceptible hazards 

and action steps when they occur. This program would be tailored in 

different languages to ensure adequate dissemination throughout 

the community M In Progress

Only piece missing currently is the multi-

language capability Emergency Management

8 (2006)

Enhance, update and regularly maintain high quality aerial 

photography of the county. During times of large-scale emergency or 

disaster situations having the ability to see before and after photos 

is extremely helpful. In the planning process aerial photography also 

provides useful insight M Completed

Our GIS department has a contract to 

update photography Emergency Management

Loudoun County 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project 

Status (Not 

Started, 

Cancelled, 

If Delayed / Canceled Why? (Lack of 

$, support, manpower, etc) Project Contact Agency

1 (2006) Update and revise the Flood Insurance Rate Map (FIRM). H Not started Received exempt status in 2010 Engineering and Mapping, Public Works

2 (2006)

Drainage Project – Retrofit and convert one (1) existing storm water management ponds into 

Regional Storm Water Management Ponds. H Not started delay due to funding Department of Public Works

3 (2006)

GIS Mapping Upgrade: Upgrade our existing GIS technology and hardware; convert existing 

static maps into the GIS system: Zoning, Comprehensive Plan, Storm water Management, 

and Open Space Maps. H On-going Upgraded to ESRI Engineering and Mapping, Public Works

4 (2006)

Comprehensive Aerial Mapping: hire a contractor(s) to update our aerial mapping of the City 

of Manassas. The contractor(s) will provide the aerial mapping data in a format that will be 

compatible with the GIS mapping system. This data will be use to ident H Complete

Imagery updated 2009; provided by 

Virginia Geographic Information 

Network Engineering and Mapping, Public Works

5 (2006)

Electric Department has 79% of all distribution facilities below ground. This project will 

underground the remaining 21% of the distribution facilities. 

H On-going

This is part of a 50 year planning 

initiative Utilities - Electric Department

6 (2006)

Design, construction and purchase of either mobile or fixed electric generators at several 

drinking water pumping stations. H Complete

Installation of backup generators 

completed at Dean (2007) and City 

water plant (2008) Utilities - Water Department

7 (2006)

Traffic Signal – Uninterruptible Power Supply (UPS). Add or identify alternative/mobile power 

sources to several key traffic signals in the City of Manassas. H On-going One UPS has been installed Department of Public Works

8 (2006)

Variable Traffic Message Signs:  add several traffic message boards to the inventory of the 

City of Manassas. M Started

Bids scheduled for January 2011; 

installation by summer 2011 Department of Public Works

9 (2006) Hire and contractor to create a CPTED Design Manual L Canceled Canceled due to budget cuts Community Development Office

City of Manassas 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies Description

Priority 

(H=High, 

M=Medium, 

L=Low)

Project Status (Not Started, 

Cancelled, Modified, In 

Progress, Completed)

If Delayed / Canceled Why? 

(Lack of $, support, 

manpower, etc) Responsible Agency

1 (2006)

Install comprehensive video surveillance system to 

protect public buildings and VRE Station from terrorist 

attacks (Bombings, derailments, etc.), to be 

continuously monitored. H In Progress

Installed at City hall, new PD & 

FD bldgs; no funding source for 

VRE Public Works

2 (2006)

Update evacuation and emergency management plan 

for gas pipeline rupture, and practice drill. H Completed

EOP revised, addresses all 

hazards. Fire, Police, Public Works

3 (2006)

Practical Emergency Operations Training Exercise on 

a citywide basis for a natural disaster. H In Progress

On-going process, annual 

exercises. Fire, Police, Public Works

4 (2006)

Increase efforts to educate the public on natural and 

manmade hazards that threaten the City of Manassas 

Park. H In Progress

On-going process to educate the 

public with VDEM & FEMA 

provided literature. Emergency Management

5 (2006)

Practical exercise to include a practice fire evacuation 

drill for school aged children, for use at home as well 

as school. H In Progress

On-going fire life safety pub ed 

program Fire, Police

6 (2006)

Stabilize the slope and prevent erosion at Haverhill 

Apartment Complex and Railroad Drive. (Fortify the 

existing structure with a retaining wall). L Completed

Any mitigation work planned was 

completed by the owners-no 

reoccuring issues since they 

occupied the development. Public Works

City of Manassas Park 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project 

Status (Not 

Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / Canceled 

Why? (Lack of $, support, 

manpower, etc) Project Contact Agency

1 (2006)

Providing security for the Police vehicles at the 

Garfield Police precinct. The security would be 

in the form of a chain link fence. H Modified Fence partially around lot Public Works

2 (2006)

Provide generators for critical facilities and 

shelters. H Started

Generators installed at 

PSCC PSTC  McCoart. No 

funding for schools Public Works

3 (2006) Open Space Management Plan. H Unknown Planning Department

4 (2006)

Warning system for the Town of Occoquan. 

This will include the system and the evacuation 

plan. H Started

Should be installed by Fall 

2010 Public Works

5 (2006)

Have a contractor update and revise the Flood 

Insurance Rate Map (FIRM). H Not Started Lack of funding Planning Department

6 (2006) Traffic Signal UPS Systems. M Not Started Lack of funding County Police

7 (2006)

Have a consultant determine mitigation efforts 

for County buildings. M Not Started Lack of funding Emergency Management

8 (2006) Variable message signs. M Completed

Bought by police 

department Police

9 (2006)

Provide weather updates from NOAA in 

Spanish. Prince William County has a growing 

population of non-English speaking persons 

living in the county. NOAA weather radios are 

the most reliable means of getting weather 

watch and warning information. M Not Started Based on NWS Emergency Management

Prince William County 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project 

Status (Not 

Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / 

Canceled Why? 

(Lack of $, 

support, 

manpower, etc)

Project Contact 

Agency

1 (2006)

Replace and enlarge box culvert under East main 

Street west of Pickwick Drive to correct chronic 

flooding during heavy rain episodes. Expand 

roadway width to accommodate two lanes of 

moving traffic and a left turn lane for eastbound 

traffic to turn north. H In Progress

VDOT 

owns/maintains 

these drainage 

areas

Purcellville 

Street/Maintenance 

Dept.

2 (2006)

Provide emergency back-up power (generators) 

for critical facilities presently lacking such, 

specifically Town Hall. Well water pumps, and 

wastewater pumping facilities. H Complete

Generators 

purchased and 

installed for 

critical 

infrastructure & 

EOC Center at 

Town Hall. 

Town Engineer and 

Public Works

3 (2006)

Enlarge box culvert and elevate roadway on Hirst 

Road at South Branch of Catoctin Creek. Chronic 

flooding conditions during periods of heavy rain 

and snow run-off. H Complete

Perimeter fencing 

and employee 

security cards to 

gain access to 

each facility.  

Purcellville 

Street/Maintenance 

Dept.

4 (2006)

Drainage improvements and intersection 

reconfiguration. Replace and enlarge drainage 

culverts and re-design intersection to correct 

chronic flooding conditions and improve safety at 

intersection heavily traveled by school buses. H In Progress

Design underway, 

additional funding 

is required to 

complete 

construction.   

Streets/Maintenance 

Department, Capital 

Projects

5 (2006)

Separate town communications band (frequency) 

into separate operating frequencies to eliminate 

conflict between police and public works 

transmissions. Frequent use of the radio for 

transmissions by Public works during emergency 

repair operations conflicts. M Complete

New Nextel push 

to talk eliminates 

communication 

conflicts during 

emergency  

situations. 

Administration and 

Police

6 (2006)

Conduct all hazard community outreach program 

to provide emergency preparedness information 

regarding susceptible hazards and action steps 

when they occur. Program should be developed in 

several languages to ensure adequate coverage. M In Progress

Emergency 

Management and 

Public Information

Town of Purcellville 2006 Mitigation Strategy Update



2006 

Strategy 

Number Mitigation Strategies

Priority 

H = High 

M=Medium 

L = Low

Project Status 

(Not Started, 

Cancelled, 

Modified, In 

Progress, 

Completed)

If Delayed / 

Canceled Why? 

(Lack of $, 

support, 

manpower, etc) Project Contact Agency

1 (2006)

Stream Siltation Study to 

reduce potential for flooding 

along Wolttrap Creek. H

Status not 

provided due to 

resource 

shortage

Department of Public 

Works

2 (2006)

Develop Emergency 

Response Program for Town. H

Status not 

provided due to 

resource 

shortage

Administration/ Public 

Works

3 (2006)

Develop Training Program 

for Emergency Responders. H

Status not 

provided due to Administration Services

4 (2006)

Purchase and stock 

dedicated equipment (trailer 

or vehicle) for emergency 

response use. H

Status not 

provided due to 

resource 

shortage

Department of Public 

Works

5 (2006)

Two portable 

generators/trailer (50KW); 

one permanent generator for 

Town Public Works facility H

Status not 

provided due to 

resource 

shortage

Department of Public 

Works

6 (2006)

Emergency equipment: flares 

and orange cones. H

Status not 

provided due to 

resource 

shortage Police

7 (2006)

Emergency Services Early 

Warning 

Notification—Reverse 911® 

System H

Status not 

provided due to 

resource 

shortage Police

Town of Vienna 2006 Mitigation Strategy Update



APPENDIX F 

HUMAN-CAUSED HAZARD ANALYSIS 

Redacted 

Note, Additional Human-caused analysis document to be submitted under 

separate cover.  
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APPENDIX G 

SOCIAL VULNERABILITY ANALYSIS 

Redacted 

Note, Social Vulnerability Analysis document to be submitted separately. 
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APPENDIX H 

OUTREACH SCREEN SHOTS  
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The following website screenshots were available as of May 2011.  Additional websites were to be 

updated later in the summer of 2011.  

 

City of Fairfax Public Outreach – City website 

 

Fairfax County Public Outreach – City website 
 

 
 



City of Manassas Park - City website 

 

 

 
 

  



The following website screenshots were taken between May and September, 2011.  

 

Arlington County Public Outreach Website – County Website 

 

 
 

 

 

Loudoun County Public Outreach Website – County Website  

 



City of Alexandria Public Outreach Website – City Website 
 

 
 

 



City of Falls Church Public Outreach Website – City Website 
 

 
 

The City of Falls Church also made mention of the NOVA HMP on its Facebook page and provided a 

hyperlink to its location on the website listed above.  

 

  







City of Manassas Public Outreach Website 
 

Unfortunately, the emergency preparedness webpage for the City of Manassas was revised without 

having taken a screenshot, and the Hazard Mitigation Plan was no longer up for review prior to plan 

submittal. The plan was placed on the webpage between the months of May and August. Additionally, a 

request for public comment was made through a public comment review board (screenshot seen 

below). This solicitation directed readers to the City of Manassas website where a copy of the Draft 

NOVA Hazard Mitigation Plan was available for review.  

 

 
 

 

Additionally, the information about the plan update was shared with local media by way of the City 

Public Information Officer. A copy of that article is on the following page. 

 

Manassas hazard plan goes to public for comment 
By: CHERYL CHUMLEY  

Published: April 05, 2011  

Post a Comment  

MANASSAS, Va. --  



If fire spread through the streets of Manassas, how would city officials respond? That’s part of the reason why 

communities in the region have worked together on a Northern Virginia Regional Hazard Mitigation Plan – to provide 

a checklist of responses to various natural weather-related disaster scenarios for emergency responders and key 

staff. 

Its five-year update is finished, but needs public review and comment, as required by the Federal Emergency 

Management Agency. 

The plan includes the jurisdictions of Manassas, Manassas Park and Prince William, as well as Loudoun, Fairfax and 

others. As far as updates in Manassas, city emergency planner Robert Halsall said in an email that most changes 

come in the form of additions. 

“Each plan [for the participating jurisdictions] includes specific dynamics for each jurisdiction including the known 

types of hazards for weather, transportation, chemical, etc. We are required to make the plan available for public 

comment,” Halsall said. “There are no new changes to our plan, however there are several plans we hope to 

incorporate in the not so distant future, as they are completed, such as mass evacuation and pet sheltering.” 

On the wish list of emergency response needs to be fulfilled by November, for example, are purchases of additional 

weather radios for all the city’s schools and an expansion of a communications system that relies on citizen 

participation and volunteers to get the word out about disasters. 

In Manassas Park, the stated needs are greater. 

The Manassas Park plan calls for an evaluation of the structural soundness of the Community Center and middle 

school to “withstand winter storm loads,” according to the text. That analysis is due to be completed by July 2012. 

Other stated needs: consider assessing a stormwater fee on citizens and consider implementing a public outreach 

program in city schools about area hazards. Both those ideas are supposed to be implemented between July and 

January 2013. 

Prince William County’s plan, meanwhile, calls for about a dozen actions. One suggests an evaluation of the 

communication towers to determine their vulnerability to storms. Another recommends the development of a policy for 

emergency responders to abide while traveling in high winds. 

Interested members of the public who wish to view or comment on the plan can access the full 120-page report at 

www.manassascity.org. 

Staff writer Cheryl K. Chumley can be reached at 703-530-3903. 

 

 



The Impacts of Mitigation Planning on 

the City of Fairfax’s

Community Emergency Response Team

Presented by: Carrie Speranza, CFM



What is Mitigation Planning

• Sustained action to reduce or eliminate the long-

term risk to human life and property from 

hazards

• Mitigation activities may be implemented prior 

to, during, or after an incident

• FEMA has implemented hazard mitigation 

planning provisions through regulations at 44 CFR

Required in order to qualify for post-disaster 

assistance



Builds a foundation…

• A solid plan (HIRA) is the foundation for all 
emergency management planning

• Investment in a strong mitigation plan will support:  
– Emergency Operations Plans

– Emergency Response Plans

– Shelter and Evacuation Plans

– Long Term Community Recovery Plans – ESF 14

– Continuity of Operations Plans

• Serves as justification for grants and other funding 
to get things done!



Typical Plan Sections

1. Planning Process (Public Outreach)

2. Risk Assessment (HIRA)

3. Mitigation Strategy

4. Plan Maintenance

Local jurisdictions must update their plans every 

5 years



Northern Virginia Plan Update

• HMGP funding through Arlington County

• 20 jurisdictions

• 2006 Plan, 5-year planning cycle – currently 

updating the 2011 plan

• Draft plan being reviewed by members of the 

public



Hazards Addressed

• Multiple hazards impact NOVA

– Previous Hazard Mitigation Plan (2006)

Flood

Winter Storms

Severe Thunderstorms

Tornadoes

Hurricanes & Tropical Storms

Drought

Wildfire

Earthquakes

Extreme Temperatures

Dam Failure

Erosion

Landslides

Sinkholes

Human-Caused 



Data Sources for Analysis 

• Population 

• Land Use and Development

• Local Zoning

• Critical Facilities

• Building Inventory

• Disaster Data

– Federally Declared 

– NCDC



Ranking and Mapping

• Series of algorithms to weigh factors (VDEM)

– Population vulnerability

– Population Density

– Injuries and Deaths

– Property Damage

– Crop Damage

– Geographic Extent

– Number of Events

• The algorithms lead to an overall ranking, which 
is displayed graphically for all hazards



















Jurisdiction Flood Wind Tornado
Winter 

Weather
Drought EarthquakeLandslide Wildfire Karst

Arlington County High High High High Med-High Med Med Med-Low Med-Low

Fairfax County

High High High High Med-High Med Med-Low Med Med-Low
Town of Herndon

Town of Vienna

Town of Clifton

Loudoun County

High High High High High Med Med-High Med-Low Med-Low

Town of Leesburg

Town of Purcellville

Town of Middleburg

Town of Round Hill

Prince William County

High High High High High Med Med-Low Med Med-Low

Town of Dumfries

Town of Haymarket

Town of Occoquan

Town of Quantico

City of Alexandria High High High High Med-High Med High Med-Low Med-Low

City of Fairfax High High High High Med-High Med Med-Low Med Med-Low

City of Falls Church High High Med-High High Med Med-Low Low Low Low

City of Manassas High High High High Med-High Med Med-Low Med-Low Med-Low

City of Manassas Park High High Med-High High Low Med-Low Low Med-Low Low

Overall Risk High High High High Med-High Medium Medium Med-Low Med-Low



Mitigation Goals, Objectives and Projects 

for a Plan Update

• Inventory and assess status of previous mitigation 

actions

• Develop regional goals and projects

• Facilitate development of jurisdiction-specific 

goals and projects

• Create mitigation strategy tracking tool for use 

over next 5 years



Plan Adoption Process

• Once draft approved by committee, sent to the State 

for conditional approval

• State sends the plan to FEMA for conditional approval

• Plan then brought before jurisdiction Executives to 

formally adopt the plan

• Adopted plan sent back to State and FEMA for records



How Does a Mitigation Plan Impact CERT

1. Helps to understand the hazards that impact your 

community, and the potential extent of their 

damage and overall risk

2. As a CERT member, you can help to educate citizens 

about the hazards pertinent to the City of Fairfax

3. Better understand the jurisdiction’s priorities when 

it comes to mitigation activities – which can benefit 

your support to various emergency response 

agencies



Questions?




