


INTRODUCTION 
 
 
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.  In today’s world we must also consider human-caused hazards1, such 
as technological accidents or deliberate acts of terrorism, as legitimate and significant threats 
to life, safety and property. 
 
The Rappahannock-Rapidan Region, as any other, is vulnerable to a wide range of natural 
hazards, including flooding, tornadoes, earthquakes and winter storms.  It is also vulnerable to 
a variety of human-caused hazards, including chemical releases, nuclear accidents and spills or 
explosions associated with the fixed storage or mobile transport of hazardous materials.  More 
recently, the region has faced the threat of purposeful terrorist acts and the concerns 
associated with a mass evacuation of the Washington D.C. metropolitan area.  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 Rappahannock-Rapidan Region. 
 
While we cannot eliminate natural and human-caused 
hazards, there is much we can do to lessen their potential 
impact 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 theme in this Plan, 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 Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard 
Mitigation Plan (hereinafter “Hazard Mitigation Plan” or “Plan”) is a logical first step toward 
                                                      
1 The main body of this Plan address natural hazards.  The risk to human caused hazards for the region has 
also been assessed, but has been included as an appendix to this plan (Appendix E).    

 
Hazard Mitigation:  

Any sustained action taken to 
reduce or eliminate the long-term 

risk to human life and property 
from hazards. 
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incorporating hazard mitigation principles and practices into the routine government activities 
and functions of the five-county planning area, together with the participating towns.  By 
making communities less vulnerable to the impacts of natural and human-caused hazards, they 
become safer, and hence, more livable. 
 
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 Rappahannock-Rapidan 
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. 
 
The main body of this Plan address natural hazards.  The risk of human caused hazards in the 
region have also been assessed, but have been included as an appendix to this plan (Appendix 
E).    
 
Disaster Mitigation Act of 2000 

In an effort to reduce the Nation's mounting natural disaster losses, the United States Congress 
passed the Disaster Mitigation Act of 2000 (DMA 2000).  Section 322 of the Act emphasizes the 
need for state and local governments to coordinate mitigation planning activities.  In addition, 
the Disaster Mitigation Act requires that states and local governments develop and adopt a 
hazard mitigation plan in order to be eligible for federal mitigation grant funding.  These funds 
include the Hazard Mitigation Grant Program (HMGP) and the Pre-Disaster Mitigation (PDM) 
program, both of which are administered by the Federal Emergency Management Agency 
(FEMA) under the U.S. Department of Homeland Security.  It is important to note, however, 
that this Plan will identify a broad array of funding sources beyond those listed above.  In fact, 
this Plan will draw on hundreds of available federal, state and non-profit funding sources.  
Potentially eligible funding sources will be linked to each action, thereby facilitating its 
implementation. 
 
The Plan has been prepared in coordination with FEMA Region III and the Virginia Department 
of Emergency Management to ensure that the Plan meets all applicable DMA 2000 and state 
requirements.  A Local Mitigation Plan Crosswalk, found in Appendix B, provides a summary of 
federal and state minimum standards and notes the location where each requirement is met 
within the Plan. 

Linking Hazard Mitigation and Sustainability 

The Plan is guided by three broad principles, including sustainability, safe growth and 
mitigation actions based on the findings of the risk and capability assessments that are 
presented and explained later in this Plan.  These three principles are explained in more detail 
in the following paragraphs.   
 
Sustainability, simply put, is taking actions today that allow for future generations to live in a 
community that is of the same quality or better than that experienced by the current 
population.  Sustainability is a framework that is intended to guide the actions taken by 
elected officials, citizens and the business leaders to make the Rappahannock-Rapidan Region a 
place where people can enjoy a sound economy, safe communities, a healthy environment and 
plentiful recreational opportunities. 
 
Consideration of land use and safe growth practices are two other key elements of this Plan.  
The concept of safe growth will be used to describe this process.  Safe growth is reviewing all 
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future land use decisions using the following questions: Will this use increase hazard 
vulnerability?  If so, how could this practice be modified in such a way that a given activity 
accounts for identified hazards?  Specific safe growth techniques may include, but are not 
limited to: cluster development, set-back requirements, identification and mapping, using GIS, 
of hazard zones and environmentally sensitive zones, and smart growth activities. 
 
The adoption of hazard mitigation practices are viewed as complimentary to these aims and 
will be described in detail in later sections.  Broadly speaking, by making communities less 
vulnerable to hazards, they become better places to live.  For example, a specific mitigation 
action may include the relocation of flood-prone properties outside the floodplain.  In turn, the 
land is allowed to revert back to its natural state or may become part of a park or greenway.  
By taking this action, several goals can be achieved: 
 

• A reduction in the number of structures located in harm’s way; 

• The avoidance of search and rescue activities in that area following a flood; 

• The creation of additional parkland that may include bike trails or canoe access 
points; 

• The conversion of the floodplain back to its natural function; and 

• A reduction in non-point source pollution. 

PURPOSE 
The purpose of this Hazard Mitigation Plan is to: 
 

• Protect life, safety and property by reducing the potential for future damages and 
economic losses that result from natural and human-caused 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 hazard mitigation 
plans. 

SCOPE 
The primary focus of this Plan will fall upon on those hazards determined to be “high and 
moderate risk” as determined from a hazard risk assessment conducted in the five-county 
area.2  This enables those counties and cities participating in the Plan to prioritize mitigation 
actions based on a greater understanding of hazard risk and vulnerability. 
 
The geographic scope (i.e. the planning area) for the Plan includes the following five (5) 
counties and six (6) participating towns:  
 
Counties: Culpeper, Fauquier, Madison, Orange and Rappahannock 
Towns: Culpeper, Gordonsville, Madison, Orange, Remington and Warrenton 

                                                      
2 See Section 6: Vulnerability Assessment, for a description of hazards, including a comparative ranking of 
their relative risk. 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 4

AUTHORITY 
The Plan, developed in accordance with current state and federal rules and regulations 
governing local hazard mitigation plans, has been adopted by the five (5) counties and six (6) 
participating towns in accordance with the authority and police powers granted to counties and 
towns under §15.2-2223 through §15.2-2231 of the Virginia State Code.  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. 
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This section describes the Planning Process undertaken by the jurisdictions participating in the 
Rappahannock-Rapidan regional hazard mitigation planning effort.  Specific topics include:  
 

• Overview of hazard mitigation planning;  

• Introduction of the planning team; 

• Explanation of how the Plan was prepared;  

• Discussion of how the public was involved; and  

• Documentation of multi-jurisdictional participation. 

OVERVIEW OF HAZARD MITIGATION PLANNING 
Hazard mitigation planning is the process of organizing community resources, identifying and 
assessing hazard risks, and determining how to minimize or manage those risks.  While this Plan 
deals primarily with natural hazards, human-caused hazard risk has also been analyzed and 
discussed in Appendix E.  Mitigation planning can be described as the means to break 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.  The primary objective of 
the planning process is the identification of specific mitigation actions, which when viewed as a 
whole, represents a comprehensive strategy to reduce the impact of hazards.  Responsibility 
for each mitigation action is assigned to a specific individual, department or agency along with 
a schedule for its implementation.  Plan Maintenance Procedures (located in Section 9 of this 
Plan) are established to monitor progress, including the regular evaluation and enhancement of 
the Plan.  The maintenance procedures ensure that the Plan remains a dynamic and functional 
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. 

THE PLANNING TEAM 
The Rappahannock-Rapidan Region Hazard Mitigation Planning Committee consisted of 
participating counties and towns, staff members from the Rappahannock-Rapidan Regional 
Commission, state agency officials, non-profit, community and faith-based organizations, the 
consulting firms of PBS&J and URS, and the public.  The R-RRC mitigation planning effort 
included the following counties: Culpeper, Fauquier, Madison, Orange and Rappahannock.  
Within each county, the following towns participated: Town of Culpeper, Town of Gordonsville, 
Town of Madison, Town of Orange, Town of Remington and the Town of Warrenton.  Additional 
members of the planning committee included: Virginia Department of Emergency Management, 
the Federal Emergency Management Agency (Region III), PD9-Area Town and County Managers 
and Administrators, Emergency Management Coordinators, Police Fire and Rescue Departments, 
State Police, Planning and Zoning Officials, Engineering and Public Works Departments, Virginia 
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Department of Transportation Culpeper and Warrenton Residencies, School Superintendents, 
Lord Fairfax and Germanna Community Colleges, Professional Associations, PD-9 Area Chamber 
of Commerce, Department of Forestry and National Park Service, Rappahannock-Rapidan 
Health District, Rappahannock-Rapidan Community Services Board, John Marshall and Culpeper 
Soil and Water Conservation District Offices, Rappahannock-Electric Cooperative and Virginia 
Dominion Power, American Red Cross Chapters and Community and Faith-Based Organizations. 

PREPARING THE PLAN 
The planning process followed a widely recognized approach that meets the requirements of 
FEMA and the Virginia Department of Emergency Management.  A Local Mitigation Plan 
Crosswalk, found in Appendix B, provides a summary of federal and state standards of 
acceptability and notes where each requirement is met within the Plan. 
 
The planning process included nine (9) major steps that were completed over the course of 10 
months.  The steps are displayed in Figure 2.1 and discussed below.  First, the primary 
components of the Plan will be discussed, followed by a description of the three community 
workshops. 
 

Figure 2.1 
A Community-Based Mitigation Planning Process 

Hazard Identification
& Risk Assessment

Capability Assessment

Community Workshops
Phase 1

Community Workshops
Phase 2

Mitigation Strategy

Plan Maintenance
Procedures

Documentation

Adoption/
Approval

Community Workshops 
Phase 3

A COMMUNITY-BASED MITIGATION PLANNING PROCESS

 
The Community Profile, located in Section 3, describes the makeup of participating counties 
and municipalities, including prevalent geographic, demographic and economic characteristics.  
In addition, building characteristics and land use patterns are discussed.  This baseline 
information helps to provide a snapshot of the planning area and thereby assist R-RRC and 
regional officials recognize those factors that ultimately play a role in describing community 
vulnerability. 
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The Risk Assessment, found in Sections 4 through 6, describes and analyzes the natural and 
human-caused hazards present within the Rappahannock-Rapidan Region.  This analysis utilizes 
historical data on past hazard occurrences, and establishes hazard profiles and a hazard risk 
ranking based on hazard frequency, magnitude and impact.  The FEMA HAZUS® loss estimation 
methodology, combined with the use of existing historical hazard data, was used to conduct 
the assessment.  The findings of the risk assessment enable communities to focus their efforts 
on those structures or planning areas facing the greatest risk. 
 
The Capability Assessment, found in Section 7, provides a comprehensive examination of 
participating jurisdictions’ capacity to implement meaningful mitigation actions and identifies 
existing opportunities for program enhancement.  Capabilities addressed in this section include 
staff and organizational capability, technical capability, policy and program capability, fiscal 
capability, legal authority and political willpower.  Information was obtained through the use 
of detailed questionnaires and the 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, or to identify those 
activities that can further the overall mitigation strategy. 
 
The Community Profile, Risk Assessment and Capability Assessment are considered background 
studies and form the basis for developing, adopting and implementing the Mitigation Strategy 
found in Section 8.  The Mitigation Strategy is intended to be both strategic (based on long-
term goals) and functional (tied to short-term actions).  In order to ensure that the Mitigation 
Strategy is effectively implemented over time, Plan Maintenance Procedures have been 
established and are found in Section 9. 

Community Meetings and Workshops 

The creation of the Plan required a series of meetings and workshops, designed to collect data, 
inform counties and local governments of the Risk Assessment and Capability Assessment 
findings, develop mitigation actions, and involve the public.  The series of meetings and 
workshops prompted continuous input and feedback from R-RRC officials, local officials and 
concerned citizens throughout the planning process.  The meetings and community workshops 
are described below. 

Initial Project Kickoff Meeting  

The project kickoff meeting was held on January 15, 2004 with the staff of the Rappahannock-
Rapidan Regional Commission, staff members from project consultants PBS&J and URS and 
members of the participating counties and municipalities.  Discussions focused on the overall 
project approach, emphasizing the steps necessary to meet the requirements of the Disaster 
Mitigation Act of 2000.  First, a description of the hazard mitigation planning process was 
presented, explaining each step and the type of data that would be required to develop the 
plan.  Specific tools, including the Data Acquisition and Categorization Matrix, used to collect 
necessary risk assessment information, and the Capability Assessment Survey were described.  
The Public Participation Survey was also introduced.  Next, the project timeline was 
presented.  Finally, roles and responsibilities were assigned to members of the planning team, 
including R-RRC officials, municipal governments and project consultants. 
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Specific roles for the parties involved in the planning process included: 
 
Rappahannock-Rapidan Regional Commission 

• Project Management 

• Coordination 
o Developing and monitoring inter-local agreements; 
o Meeting and workshop logistics; and 
o Data collection and exchange. 

• Communications 
o Group e-mail distribution; and  
o Web site postings. 

• Data 
o Providing demographic profiles for the RRRC region; 
o Providing hazard identification and risk assessment data; and 
o Disseminating Local Capability Assessment Questionnaires to counties and 

participating municipalities. 

• Documentation 
 
PBS&J & URS 

• Technical Assistance 

• Data Collection 

• Analysis 
o Hazard Identification and Risk Assessment; 
o Capability Assessment; and  
o Mitigation Strategy Development. 

• Community Workshops/ Public ParticipationMonthly Progress Reports 
 
County and Municipal Governments 

• Coordination 
o Establish single point of contact; 
o Attend community workshops; and 
o Solicit public input/involvement. 

• Data 
o Hazard Identification; 
o Capability Assessment; and  
o Completed Hazard Mitigation Programs. 

• Mitigation Strategy 
o Develop goals and mitigation actions; and 
o Establish local implementation procedures (responsibility and timeline). 

• Plan adoption by governing body  
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Finally, critical “next steps” were discussed, including the need for ongoing coordination 
throughout the planning process.  Specific issues included the need to gather and analyze 
additional data, such as information associated with human-caused hazards.  Future meetings 
were discussed, including the first planning workshop with each county and participating 
municipalities and the second workshop that involved the presentation of the risk and 
capability assessment findings. 
 
It was decided that immediately following the second planning workshop, separate 
brainstorming sessions would be conducted in order to assist each county and participating 
town formulate regional goals and their jurisdiction-specific mitigation actions.  It was also 
decided that evening public meetings would be held following each workshop to invite public 
comment on the findings of the risk and capability assessments and solicit input regarding 
hazard concerns and potential mitigation actions that could be added to those identified by 
participating county and town officials.  Once a draft Plan was completed, it would be 
presented to local officials and the general public for further comment.  The comments would 
be incorporated and a final draft Plan would be prepared for submittal to the state and FEMA 
for their review and approval.3 
 
Second Planning Workshop  

The second regional planning workshop was held on April 29, 2004, at the Rappahannock-
Rapidan Regional Commission’s Board Room.  During this meeting, the PBS&J staff presented 
the preliminary findings of the Risk Assessment and Capability Assessment to county and 
municipal officials.  Providing officials with a more thorough understanding of hazard risks and 
the capabilities present to address them set the stage for the next step in the process—the 
creation of specific mitigation actions designed to reduce future impacts. 

 

Table 2.1 
Workshop Information 

Meeting  Location Date 

Kickoff Meeting  R-RRC Board Room  January 15, 2004 
Mitigation Strategy Workshop R-RRC Board Room  April 29, 2004 

 
Following the presentation of the risk assessment findings, an interactive session was held to 
address questions and discuss potential concerns.  In addition, each workshop attendee was 
issued a survey form entitled, “Identification of Hazards Unique to Individual Jurisdictions” 
designed to capture data on hazards not identified in the Risk Assessment presentation.  Next, 
the Capability Assessment findings were presented.  Participating communities that had not 
submitted surveys to R-RRC prior to the workshop were encouraged to do so as soon as 
possible. 
 
An interactive brainstorming session was conducted in the afternoon with all workshop 
attendees.  A “cardstorming” technique was used to begin building general countywide 
consensus on the mitigation goals for the Hazard Mitigation Plan.  Attendees were asked to 
identify specific mitigation actions that their county or town could undertake to help them 
become less vulnerable to identified hazards.  Each jurisdiction was encouraged to keep their 

                                                      
3 For a more detailed discussion of each meeting, please refer to the meeting minutes and the PowerPoint® 
presentation slides.  This information can be obtained in Appendix C. 
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existing capabilities in mind, in order to develop feasible mitigation actions and recommend 
specific improvements in existing programs. 
 
Workshop participants were asked to spend 30 minutes discussing possible mitigation actions, 
including policies or projects, with other representatives from their jurisdiction.  Following 
these discussions, individuals were instructed to write down specific mitigation actions on 
adhesive cards.  The cards were then posted on the wall in order for all participants to review 
and discuss.  Community officials were encouraged to elaborate upon each of their proposed 
mitigation actions.  The discussion allowed individuals to clarify their thoughts and recognize 
similarities and differences across mitigation actions. 
 
Next, the group sought to build consensus on the categorization of each proposed mitigation 
action.  Following a brief review of the index cards placed on the wall, the workshop 
participants began to arrange the mitigation actions into columns that represented separate 
mitigation categories.  Once categorized, each column was labeled by the group and later 
transformed into the goal statements found in Section 6.  The mitigation actions identified 
during the cardstorming exercise were grouped into the following categories: 
 

• Improve and update data 

• Policy 

• Planning 

• Structural Projects 

• Training 

• Education and Outreach 

• Evacuation 
 
It was explained to county and municipal officials that following this workshop, they were 
expected to go back to their respective jurisdictions and convene with appropriate officials to 
identify additional mitigation actions.  These actions, and those identified in the cardstorming 
exercise, were to be filled out using Mitigation Action Worksheets, provided by R-RRC.4  Once 
completed, the worksheets were returned to R-RRC and incorporated into the Plan.  Finally, 
the existing actions were reviewed relative to identified hazard vulnerabilities and local 
capabilities.  Based on this review, additional mitigation actions were suggested by the 
planning team.  Proposed actions were derived from an extensive listing of pre-drafted 
mitigation measures, referred to as the Mitigation Policy Matrix.  This approach, emphasizing 
three distinct phases (cardstorming, in-house mitigation action identification, and expert input 
via the Mitigation Policy Matrix), was designed to provide each participating jurisdiction with a 
more comprehensive Mitigation Strategy. 
 
In addition to the regional planning workshops, the Rappahannock-Rapidan Regional 
Commission, in coordination with FEMA, also hosted a HAZUSMH training class in Warrenton, 
Virginia.  The class was held May 13 and 14, 2004 at the Lord Fairfax Community College.  
HAZUSMH is discussed in greater detail later in this Plan but is essentially a loss estimation 
modeling software that FEMA encourages to be used in developing hazard mitigation plans.  
The workshop was attended by various participants including members of academia, employees 
from other regional planning offices, and FEMA staff, among others.       

                                                      
4 An example of the Mitigation Action worksheet is located in Section 6, Mitigation Strategy. 
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INVOLVING THE PUBLIC  
An important component of this planning process involved public participation.  Individual 
citizen and community-based input provided the entire 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 an overall mitigation strategy aimed at making a home, neighborhood, 
school, business or city safer from the potential effects of natural and human-caused hazards. 
 
Public input was sought using four methods: 1) public meetings; 2) public participation survey; 
3) Web site access; and 4) public library posting of the draft Plan.  County-level public 
meetings were held at two stages of the planning process—following the second planning 
workshop and upon completion of the draft Plan.  County-level public meetings were held to 
present the findings of the risk and capability assessments and garner input regarding hazard 
concerns and possible mitigation actions that could be included in the Plan.  In many cases, 
citizens provided localized details of problematic hazards, particularly those that directly 
affected them. 
 

Table 2.2 
First Public Meetings5 

Date Location 

April 28, 2004 Town of Orange  
April 29, 2004 Town of Culpeper 
April 29, 2004 Town of Warrenton 

 
Citizen concerns were also captured through the use of a Public Participation Survey.6  This 
tool was distributed to counties and participating municipalities as well as concerned citizens 
during public meetings.  In addition, the survey was posted on the R-RRC public Web site.  The 
survey asked a variety of questions that allowed the public a chance to weigh in on hazard 
mitigation issues within their communities7.  A total of four surveys were collected from 
jurisdictions within the region.  Comments were incorporated into the Risk Assessment and 
Mitigation Strategy sections of this Plan. 
 
The second round of public meetings was held in conjunction with the adoption of the Plan.  
Each county and town held their regularly scheduled board or council meetings at which time 
the final version of the plan was presented for adoption.  These meeting are publicly 
advertised by law.  The meetings provided citizens one final opportunity to comment and 
suggest possible revisions.    
 
 
 

                                                      
5 Sign-in sheets from the first round of public meetings can be found in Appendix C. 
6 A sample of the Public Participation Survey can be found in Appendix C. 
7 A summary of all the Public Participation Surveys received can be found in Appendix C. 
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INVOLVING STAKEHOLDERS 
A range of stakeholders was involved in the mitigation planning process.  Stakeholder 
involvement was encouraged through the use of multiple planning workshops, public meetings, 
press releases, public notices and the notification of stakeholder groups.  Appendix C contains 
information on how the public meetings were advertised.  Any potential stakeholders were 
invited to attend and offer comments. 

MULTI-JURISDICTIONAL PARTICIPATION 
The Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan includes five 
counties and eight incorporated towns.  To satisfy multi-jurisdictional participation 
requirements, counties and local towns were required to perform the following tasks: 
 

• Participate in mitigation planning workshops; 

• Complete the Local Capability Assessment Survey; 

• Identify completed mitigation projects, if applicable; and  

• Develop and adopt a local Mitigation Action Plan, including county or town-level goals 
and mitigation actions. 

 

Each county and town participated in the planning process and has developed local 
Mitigation Action Plans unique to their jurisdiction.  Each county and town will adopt 
their Mitigation Action Plan separately.  This provides the means for jurisdictions to 
monitor and update their Plan on a regular basis. 
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AREA AT A GLANCE 
Named for two scenic rivers that flow through the area, the Rappahannock-Rapidan Region is 
located in the foothills of the Blue Ridge Mountains in north-central Virginia.  It is comprised of 
the counties of Culpeper, Fauquier, Madison, Orange and Rappahannock, and the incorporated 
towns of Culpeper, Gordonsville, Madison, Orange, Remington, The Plains, Warrenton, and 
Washington.  The Rappahannock-Rapidan Regional Commission, also known as Planning District 
9, works with these jurisdictions to encourage regional solutions to problems of area-wide 
significance when planning for the 
future. 
 
The Rappahannock-Rapidan Region 
is characterized by rolling pastures, 
picturesque towns, and scenic 
rivers and byways.  Residents can 
boast a high quality of life due to 
small-town conveniences and 
comforts, ample outdoor 
recreation, and abundant natural 
resources while having appealing 
urbanizing centers nearby.  Using 
the Town of Culpeper as roughly 
the geographic center of the 
region, Washington D.C. is 
approximately 70 miles to the 
northeast; Richmond, Virginia is 85 
miles to the southeast; and 
Charlottesville, Virginia is 45 miles 
to the southwest. 
 
Affordable real estate and large 
tracts of land available for 
development have encouraged 
strong population growth in the 
past decade.  Families migrating 
into the area from the Northern 
Virginia/Washington D.C. 
metropolitan area and the 
Fredericksburg and Charlottesville 
areas have created the largest 
demand for housing.  To 
accommodate new residents, a 
series of bedroom communities 
along primary commuter corridors 
has begun to develop.  The increasing number of developments continues to strain the area’s 
transportation network.  The region’s incorporated towns have also experienced housing 
development within and around their borders. 
 
Natural hazards in the region are often influenced by the region’s geography, which ranges 
from the peaks of the Blue Ridge Mountains to rolling agricultural fields.  Because of high 
elevations in Madison and Rappahannock Counties, the region is particularly prone to flash-
flood events.  Historical rainstorm events have produced localized but occasionally severe 
damage due to flooding and landslides.  The region also deals with routine ice storms, 

Figure 3.1 
Overview of the Rappahannock-Rapidan 

Region 
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windstorms, forest fires, and periodic hurricanes (the coast is about 200 miles away).  This 
hazard mitigation plan will examine these natural events as well as examine the possibility of a 
large-scale evacuation from the Northern Virginia/Washington D.C. metropolitan area. 

GEOGRAPHY 
The counties of the Rappahannock-Rapidan Region total approximately 2,000 square miles in 
area.  Fauquier County is the largest at 660 square miles and is almost twice the size of the 
next largest, Culpeper County, at 389 square miles.  Due to its size and proximity to Northern 
Virginia and Washington D.C., over 40 percent of residents in the region live in Fauquier 
County.  
 

Table 3.1 
Town and County Population Estimates and Densities 

Locality Area  
(in square miles) 

2003 Population 
Estimates 

Persons  
per square mile 

Town of Culpeper 6.78 10,442 1,540
Town of Gordonsville 1 1,557 1,557
Town of Madison 0.22 211 959
Town of Orange 3.5 4,258 1,217
Town of Remington 0.22 658 2,991
Town of The Plains 0.27 274 1,015
Town of Washington 0.23 178 774
Town of Warrenton 4.29 7,840 1,828
Culpeper County 389 38,555 99
Fauquier County 660 61,137 93
Madison County 327 13,036 40
Orange County 355 28,018 79
Rappahannock County 271 7,110 26
R-RRC Region 2,002 147856 74

Source: Virginia Association of Counties, 
U.S. Census Bureau provisional population estimates for July 1, 2003 
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The region has a dynamic landscape 
that begins in the Blue Ridge 
Mountains in the western parts of 
Madison and Rappahannock 
counties.  The mountain peaks 
reach heights in excess of 3,000 
feet.  Large portions of the western 
ends of the counties are designated 
conservation and recreation lands 
within the boundaries of the 
Shenandoah National Park and the 
Rapidan Wildlife Management Area.  
These areas are heavily forested and 
are prone to localized forest fires.    
Moving eastward through the region, 
the land changes to a mix of forest 
cover and agricultural fields.  It also 
changes from mountains to smaller 
foothills and then to rolling hills of 
comparatively modest elevation 
changes of between 200 and 600 
feet. 
 
The crest of the Blue Ridge 
Mountains forms the boundaries of 
Madison and Rappahannock counties 
as well as that of the Rappahannock 
River Basin.  This basin encompasses 
most counties in the region and 
empties directly into the 
Chesapeake Bay.  The southern 
portion of Orange County lies in the 
York River Basin and the northern 
portion of Fauquier County lies in 
the Potomac River Basin.  The major tributaries in the region, all of which are within the 
Rappahannock River Basin, are the Hazel River, the Rappahannock River, and the Rapidan 
River.  Many of the region’s tributaries start in the mountains and gain in size as they flow into 
the Rappahannock River.  Because of the vertical exaggeration in the mountains, these 
tributaries are often subject to flooding during periods of high rainfall and have caused severe 
damage during events of extreme rainfall. 
 

Figure 3.2  
Geography of the Rappahannock-Rapidan 

Region 
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Figure 3.3  
Major River Basins 

 
Despite suburban development occurring in the region, much of the land cover remains 
forested or agricultural.  Table 3.2 shows land cover percentages for each county using the 
most recent satellite imagery available. 
 

Table 3.2 
Land Cover Percentages 

Land Cover Type Culpeper Fauquier Madison Orange Rappahannock 

Pasture/Hay 40.3 42.9 29.2 32.3 29.2 
Row Crops 3.3 1.9 3.4 2.3 0.6 
Low Intensity Residential 1.8 2.4 1 1.4 0.7 
Transitional 1.1 0.6 0 1.4 0 
Deciduous Forest 30.5 33.7 43.1 36.9 44.3 
Evergreen Forest 6.7 4 4 7.8 3.4 
Mixed Forest 15.4 13.8 18.4 16.4 21.2 
Woody Wetlands 0 0 0 0.6 0 
Open Water 0 0 0 0.5 0 
Source: National Land Cover Dataset, UVA Geostat Center, http://fisher.lib.virginia.edu/collections/gis/nlcd/ 
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TRANSPORTATION 
The Rappahannock-Rapidan Region is 
connected by a loose network of 
primary and secondary roads.  U.S. 
Route 29, a four-lane rural highway, 
bisects the region from north to 
south and is a principal corridor of 
travel for people coming to and 
passing through the region.  
Interstate 66 runs through northern 
portions of Fauquier County and is a 
major commuting route for those 
traveling to the Washington D.C. 
area.  To the east, Interstate 95 runs 
only a few miles from Culpeper and 
Orange Counties.  This is another 
major commuting route to northern 
metropolitan areas. 
 
There are over 2,500 miles of 
primary and secondary roads 
maintained by the Virginia 
Department of Transportation in the 
region.  Because of its size and 
population, Fauquier County has the 
highest mileage of primary and 
secondary roads with Culpeper 
County having the second highest. 
 
 
 

Table 3.3 
Primary and Secondary Roadway Miles by County (2002) 

Locality Primary Miles % of Region Secondary Miles % of Region Total Miles 

Culpeper 76.28 19.85683 470.56 22.05278 546.84
Fauquier 104.67 27.24717 788.73 36.96381 893.4
Madison 62.75 16.33477 304.98 14.29288 367.73
Orange 82.97 21.59833 350.71 16.43601 433.68
Rappahannock 57.48 14.96291 218.81 10.25452 276.29
Total 384.15 100 2,133.79 100 2,517.94
Source: VDOT Mileage Tables, http://mileagetables.virginiadot.org/default.asp 
 

The Rappahannock-Rapidan Region has an increasing number of pockets of suburban density.  
These newer areas of development often form bedroom communities that are typically located 
along the region’s principal travel corridors and other popular commuting corridors such as 
Routes 17, 28 and 29 in Fauquier County. 

Figure 3.4  
Major Transportation Routes 
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The transportation routes that are used for commuting and through-traffic would also be the 
primary routes used in the event of a natural disaster or a situation necessitating an evacuation 
from the north.  Road congestion that currently occurs during rush hour on these roads can be 
expected to intensify in such an event. 
 

Other transportation modes in the 
region include the four regional 
airports and a series of rail lines.  
Amtrak already makes regularly 
scheduled stops at the Culpeper train 
depot.  Future transportation plans 
may consider the possibility of 
extending existing Virginia commuter 
train service, which currently ends in 
Manassas, into the region. 

POPULATION 
The population of the region in 2000 
was 134,785.  This was more than a 15 
percent increase from its 1990 
population of 116,643.  Three-fourths8 
of the population gain was from 
migration into the area, which can be 
attributed to the region’s proximity to 
the Washington D.C. and Northern 
Virginia metropolitan area.  Despite the 
population increase, the region retains 
a low-density population of 72.3 people 
per square mile1 (in 2002), which is 
slightly less than the population density 
for the United States.  The State of 
Virginia has an average population 
density of 184.2 people per square 
mile. 

 
Both Culpeper and Fauquier Counties added over 6,000 people to their populations in this time 
period while Orange County added almost 4,500.  Table 3.4 shows that while Fauquier County 
overwhelmingly remains the most populous county, Culpeper and Orange counties’ growth of 
23.3 percent and 20.8 percent exceed the average growth rate for the State of Virginia. 
 

                                                      
8 Demographic & Economic Profile of the Rappahannock-Rapidan Regional Commission Area, Weldon 
Cooper Center for Public Service, September 2003. 
 

Figure 3.5  
Alternative Transportation Modes 
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Table 3.4 
Population Growth in the Region 

Locality 1990 Population 2000 Population Percent Change Persons Added 

Town of Culpeper 8,581 9664 11.2 1,083
Town of Gordonsville 1,351 1498 9.8 147
Town of Madison 307 210 -46.2 -97
Town of Orange 2,582 4,123 37.4 1,541
Town of Remington 460 624 26.3 164
Town of The Plains 219 266 17.7 47
Town of Warrenton 4,830 6,670 27.6 1,840
Town of Washington 198 183 -8.2 -15
Culpeper County 27,791 34,262 23.3 6,471
Fauquier County 48,860 55,139 12.9 6,279
Madison County 11,949 12,520 4.8 571
Orange County 21,421 25,881 20.8 4,460
Rappahannock County 6,622 6,983 5.5 361
R-RRC Region 116,643 134,785 15.6 18,142
Virginia 6,189,197 7,078,515 14.4 889,318
Nation 248,709,873 281,421,906 13.2 32,712,033
Source: U.S. Census, Weldon Cooper Center 
 
Predictions show that population growth trends will continue across the region in future 
decades, mostly in the counties that are closest to Northern Virginia and the surrounding urban 
areas (Table 3.5). 
 

Table 3.5 
County Population Projections 

County 2010 2020 2030 

Culpeper 41,000 48,000 54,500
Fauquier 68,200 78,500 89,200
Madison 14,100 15,400 16,900
Orange 30,000 34,400 38,600
Rappahannock 7,300 7,600 7,900
R-RRC Region 160,600 183,900 207,100

Source: Virginia Employment Commission 
http://www.vec.state.va.us/vecportal/lbrmkt/popproj.cfm 

HOUSING 
Between 1990 and 1999, FEMA spent more than $6.3 billion in grants for temporary housing, 
home repairs and other disaster-related needs for individuals and families.9  With increasing 

                                                      
9FEMA Disaster Costs 1990 – 1999, http://www.fema.gov/library/df_7.shtm 
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housing values and an increasing number of housing units in the region, damage estimates from 
storm events can be expected to rise to higher levels. 
 
Fauquier County, due to its proximity to Northern Virginia and the Interstate 66 and Route 28 
commuting corridors, has a higher number or housing units than any other county in the region.  
However, with the greatest rate of population growth occurring in Culpeper and Orange 
counties, the number of households in those areas will greatly increase in future years. 
 

Table 3.6 
Number of Housing Units 

County 1990 2000 Percent change 

Culpeper County 10,471 12,871 18.6%
Fauquier County 17,716 21,046 15.8%
Madison County 4,547 5,239 13.2%
Orange County 9,038 11,354 20.4%
Rappahannock County 2,964 3,303 10.3%
R-RRC Region 46,726 55,813 16.3%
Source: U.S. Census Bureau 
 
The median house value in the region was $136,96210 in 1999, which is higher than both median 
values for houses across the State of Virginia ($125,400) and across the Nation ($119,600).  
Fauquier County continues to have the houses of highest median value, though all the other 
counties had a more significant increase in median value over the last decade. 
 

Table 3.7 
Median Value of Owner-Occupied Housing Units 

County 1990 2000 Percent Change 

Culpeper County $94,500 $123,300 23.4%
Fauquier County $145,800 $162,700 10.4%
Madison County $69,700 $100,600 30.7%
Orange County $82,600 $115,000 28.2%
Rappahannock County $89,200 $129,300 31.0%
Source: U.S. Census Bureau 

EMPLOYMENT AND INCOME 
Though the region was hard hit by the recession in the early 1990s, it has fared better than the 
state and Nation in recent years.  In 2002 the Rappahannock-Rapidan Region had lower 
unemployment levels than both the national and state rates.  Unemployment rates in the towns 
surpass the unemployment rates in the rest of the counties.  The Virginia Economic Commission 
reported a 2003 unemployment rate of 3 percent for the Rappahannock-Rapidan Region and a 
rate of 2.8 percent in January 2004. 
 

                                                      
10 Demographic & Economic Profile of the Rappahannock-Rapidan Regional Commission Area, Weldon 
Cooper Center for Public Service, September 2003. 
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Table 3.8 
Unemployment Rate (1990—2002) 

 
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 

 Percent of the Civilian Labor Force Unemployed 
United States 5.6 6.8 7.5 6.9 6.1 5.6 5.4 4.9 4.5 4.2 4.0 4.7 5.8 
Virginia 4.3 5.9 6.4 5.1 4.9 4.5 4.4 4.0 2.9 2.8 2.2 3.5 4.1 
R-RRC 3.4 6.2 6.4 3.9 3.9 3.9 3.9 3.3 2.1 1.8 1.4 2.0 3.2 
Culpeper 3.6 7.1 7.2 4.0 4.4 4.5 4.6 3.3 2.1 2.0 1.4 2.1 3.4 
Fauquier 2.5 4.8 5.2 3.3 3.3 3.2 2.9 2.4 1.8 1.5 1.0 1.7 2.6 
Madison 2.7 4.9 5.1 3.5 3.6 3.1 3.8 3.1 1.9 1.8 1.5 1.8 3.4 
Orange 5.2 8.5 8.4 5.3 4.6 4.8 5.4 4.3 2.7 2.5 2.2 3.0 0.8 
Rappahannock 5.6 8.6 7.8 4.1 5.2 4.9 3.7 6.1 2.9 2.0 1.3 1.6 2.3 
Sources: United States: Bureau of Labor Statistics    ftp://ftp.bls.gov/pub/suppl/empsit.cpseea1.txt 
State and localities--Virginia Employment Commission: 
1990-1992:  unpublished data from the Virginia Employment Commission 
1993-2002:  http://www.vec.state.va.us/lbrmkt/lausc/labor.cfm 
Note: URL cited was valued in June 2003. 
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In all jurisdictions in the region, median income increased by more than ten percent between 
the years 1989 and 1999.  The Town of Washington had the greatest increase of median income 
at 58.8 percent while several towns and counties had a 30 percent increase or better. 
 
The highest median household incomes can be found in Fauquier County at $62,000, which is at 
least 25 percent higher than the income in any of the other counties in the region. 
 

Table 3.9 
Median Household Income (1999) 

Locality 1989 1999 Percent change 

Town of Culpeper  $27,104 $35,438 23.5% 

Town of Gordonsville $24,886 $35,655 30.2% 

Town of Madison $26,250 $32,188 18.4% 

Town of Orange $20,994 $28,576 26.5% 

Town of Remington $32,625 $36,765 11.3% 

Town of The Plains $27,292 $43,750 37.6% 

Town of Washington $21,875 $53,125 58.8% 

Town of Warrenton $32,865 $50,760 35.3% 

Culpeper County $33,523 $45,290 26.0% 

Fauquier County $45,222 $61,999 27.1% 

Madison County $26,662 $39,856 33.1% 

Orange County $31,782 $42,889 25.9% 

Rappahannock County $32,377 $45,943 29.5% 
Source: U.S. Census Bureau 
 
Agriculture-related employment in the region is higher than the national or state average but 
only employs 6 percent of people across the region.  The highest percentage of workers are 
involved in the state and local government sector (12.9 percent), retail trade (12.3 percent), 
and construction (10.4 percent). 
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Declared Disasters 
Table 3.11 contains a list of recent Federally declared disasters in the Rappahannock-Rapidan  
Region. 
 

Table 3.11 
Declared Disasters 

Locality Affected Date Of Storm Description 

Entire Region 09/08/1972 Tropical Storm Agnes 

Culpeper 10/10/1972 Severe Storms and Flooding 

Orange 10/10/1972 Severe Storms and Flooding 

Madison 10/10/1972 Severe Storms and Flooding 

Madison 11/10/1985 Severe Storms and Flooding 

Rappahannock 05/19/1992 Severe Storms and Flooding 

Entire Region 04/11/1994 Severe Winter Ice Storm 

Culpeper 07/03/1995 Severe Storms and Flooding 

Orange 07/06/1995 Severe Storms and Flooding 

Rappahannock 07/06/1995 Severe Storms and Flooding 

Madison 07/01/1995 Severe Storms and Flooding 

Entire Region 02/02/1996 Blizzard of 96 (Severe Snow Storm) 

Fauquier 02/09/1996 Flooding, High Winds and Wind Driven Rain 

Rappahannock 02/02/1996 Flooding, High Winds and Wind Driven Rain 

Entire Region 09/16/1996 Hurricane Fran and Associated Severe Storm Conditions 

Entire Region 02/28/2000 Severe Winter Storms 

Fauquier 03/27/2003 Severe Winter Storm, Record/Near Record Snowfall, 
Heavy Rain, Flooding, and Mudslide 

Orange 03/27/2003 Severe Winter Storm, Record/Near Record Snowfall, 
Heavy Rain, Flooding, and Mudslide 

Rappahannock 03/27/2003 Severe Winter Storm, Record/Near Record Snowfall, 
Heavy Rain, Flooding, and Mudslide 

Entire Region 09/18/2003 Hurricane Isabel 
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The United States and its communities are vulnerable to a wide array of natural and human-
caused11 hazards that threaten life and property.  These hazards include: 

Natural 

• Flood 
• Hurricanes and Coastal Storms 
• Severe Thunderstorms and Tornadoes 
• Wildfire 
• Drought/Extreme Heat 
• Winter Storms and Freezes 
• Hail 
• Erosion 
• Dam/Levee Failure 
• Earthquakes  
• Sinkholes  
• Landslides 
 

 
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).  In addition, terrorist-related 
incidents or accidents involving chemical, radiological or biological agents can coincide with 
natural hazard events, such as flooding caused by destruction of a dam or an accidental 
chemical release caused by a tornado.  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.  This section provides 
a general description for each of the hazards listed above along with their hazardous elements, 
written from a national perspective. 

                                                      
11 Human-caused hazards have been addressed in Appendices E and F of this Plan. 
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FLOOD 
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 percent of presidential disaster 
declarations result from natural events in which 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: a combination of 
stream and river basin topography and physiography; precipitation and weather patterns; 
recent soil moisture conditions; and the degree of vegetative clearing. 
 
General 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 events usually 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 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, destroy buildings, and obliterate 
bridges and roads. 
 
The periodic flooding of lands adjacent to rivers, streams, and shorelines (land known as 
floodplain) is a natural and inevitable 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. 
 
Floodplains are designated by the frequency of the flood that is large enough to cover them. 
For example, the 10-year floodplain will be covered by the 10-year flood and the 100-year 
floodplain by the 100-year flood.  Flood frequencies such as the 100-year flood are determined 
by plotting a graph of the size of all known floods for an area and determining how often floods 
of a particular size occur.  Another way of expressing the flood frequency is the chance of 

 
A total of 534 counties in nine states were declared 
for federal disaster aid as a result of the Midwest 
Floods in June 1993. Homes, businesses and 
personal property were all destroyed by the high 
flood levels; 168,340 people registered for federal 
assistance. (FEMA News Photo) 
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occurrence in a given year, which is the percentage of the probability of flooding each year.  
For example, the 100-year flood has a 1 percent chance of occurring in any given year. 
 
Table 4.1 shows flood damage values by fiscal year from a national perspective. 
 

Table 4.1 
National Flood Damage by Fiscal Year (Oct-Sep) 

Fiscal 
Year 

Damage (Thousands 
of Current Dollars) 

Implicit 
Price 

Deflator 

Damage 
(Millions 

of 1995 Dollars) 

U.S. 
Population 

(Millions) 

Damage Per Capita 
(1995 Dollars) 

1960 111,168 0.22620 491 180.671 2.72 
1961 147,680 0.22875 646 183.691 3.51 
1962 86,574 0.23180 373 186.538 2.00 
1963 179,496 0.23445 766 189.242 4.05 
1964 194,512 0.23792 818 191.889 4.26 
1965 1,221,903 0.24241 5041 194.303 25.94 
1966 116,645 0.24934 468 196.560 2.38 
1967 291,823 0.25698 1136 198.712 5.71 
1968 443,251 0.26809 1653 200.706 8.24 
1969 889,135 0.28124 3161 202.677 15.60 
1970 173,803 0.29623 587 205.052 2.86 
1971 323,427 0.31111 1040 207.661 5.01 
1972 4,442,992 0.32436 13698 209.896 65.26 
1973 1,805,284 0.34251 5271 211.909 24.87 
1974 692,832 0.37329 1856 213.854 8.68 
1975 1,348,834 0.40805 3306 215.973 15.31 
1976 1,054,790 0.43119 2446 218.035 11.22 
1977 988,350 0.45892 2154 220.239 9.78 
1978 1,028,970 0.49164 2093 222.585 9.40 
1979 3,626,030 0.53262 6808 225.055 30.25 
1980 No data 0.58145 0 227.225 0.00 
1981 No data 0.63578 0 229.466 0.00 
1982 No data 0.67533 0 231.664 0.00 
1983 3,693,572 0.70214 5260 233.792 22.50 
1984 3,540,770 0.72824 4862 235.825 20.62 
1985 379,303 0.75117 505 237.924 2.12 
1986 5,939,994 0.76769 7737 240.133 32.22 
1987 1,442,349 0.79083 1824 242.289 7.53 
1988 214,297 0.81764 262 244.499 1.07 
1989 1,080,814 0.84883 1273 246.819 5.16 
1990 1,636,366 0.88186 1856 249.464 7.44 
1991 1,698,765 0.91397 1859 252.153 7.37 
1992 672,635 0.93619 718 255.030 2.82 
1993 16,364,710 0.95872 17069 257.783 66.22 
1994 1,120,149 0.97870 1145 260.327 4.40 
1995 5,110,714 1.00000 5111 262.803 19.45 
1996 6,121,753 1.01937 6005 265.229 22.64 
1997 8,934,923 1.03925 8597 267.784 32.11 
1998 2,465,048 1.05199 2343 270.248 8.67 
1999 5,450,375 1.06718 5107 272.691 18.73 
2000 1,336,744 1.08960 1227 282.125 4.35 
2001 7,158,700 1.11539 6418 284.797 22.54 

Source: National Weather Service 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 28

HURRICANES AND COASTAL STORMS 
Hurricanes, tropical storms, nor’easters and typhoons, also classified as cyclones, are any 
closed circulation developing around a low-pressure center in which the winds rotate counter-
clockwise in the Northern Hemisphere (or clockwise in the Southern Hemisphere) and 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 from the 
spinning of the earth, and the absence of 
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, and 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 (6). 
 
Figure 4.1 shows for any particular location what the chance is that a tropical storm or 
hurricane will affect the area sometime during the whole June to November Atlantic hurricane 
season.  The figure was created by the National Oceanic and Atmospheric Administration’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. 

 
Workers clean up Main Street In the Town of 
Orange, VA after Hurricane Isabel in September 
2003.  The hurricane flooded low-lying areas, blew 
down trees, and caused thousands of people across 
the region to lose power.  (Photo by Kevin Lamb, 
The Orange County Review) 
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Figure 4.1 
Empirical Probability of a Named Storm 

 
Source: National Oceanic and Atmospheric Administration, Hurricane Research Division 
 
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, which rates hurricane intensity on a scale of 1 to 5, with 5 being the most 
intense.   
 
The Saffir-Simpson Scale is shown in Table 4.2. 
 

Table 4.2 
Saffir-Simpson Scale 

Category Maximum Sustained Wind Speed 
(MPH) 

Minimum Surface Pressure 
(Millibars) 

Storm Surge 
(Feet) 

1 74—95 Greater than 980 3—5 
2 96—110 979—965 6—8 
3 111—130 964—945 9—12 
4 131—155 944—920 13—18 
5 155+ Less than 920 19+ 

Source: National Hurricane Center 
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The Saffir-Simpson Scale categorizes hurricane intensity linearly based upon maximum 
sustained winds, barometric pressure, and storm surge potential, which are combined to 
estimate potential damage.  Categories 3, 4, and 5 are classified as “major” hurricanes, and 
while hurricanes within this range comprise only 20 percent of total tropical cyclone landfalls, 
they account for over 70 percent of the damage in the United States.  Table 4.3 describes the 
damage that could be expected for each category of hurricane. 
 

Table 4.3 
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 curtainwall failures. 
Mobile homes are destroyed. Flooding near the coast 
destroys smaller structures with larger structures damaged 
by floating debris. Terrain may be flooded well inland. 

4   EXTREME   
More extensive curtainwall 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 in a Category 5 storm.  The storm surge 
arrives ahead of the storm’s actual 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 always 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 of high water topped by waves 
driven by hurricane force winds can be devastating to coastal regions, causing severe beach 
erosion and property damage along the immediate coast. 
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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. 
 
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 and drive the storm up the 
East Coast along the Gulf Stream, a band of warm water that lies off the Atlantic coast.  They 
are caused by the interaction of the jet stream with horizontal temperature gradients and 
generally occur during the fall and winter months when moisture and cold air are plentiful. 
 
Nor’easters are known for dumping heavy amounts of rain and snow, producing hurricane-force 
winds, and creating high 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 by strong northeasterly winds at the leading 
edge 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 4.4 shows an intensity scale proposed for nor’easters that is based upon levels of coastal 
degradation. 
 

 
Hurricane Floyd brought a devastating 15 feet of 
storm surge that damaged or destroyed hundreds of 
houses along the ocean front of Long Beach on Oak 
Island, North Carolina in September 1999. A prime 
example of successful hazard mitigation, the 
elevated home (right) survived while the older, 
ground-level block foundation of the home on the 
left was crushed. (Photo by Dave Gatley/FEMA 
News Photo) 
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Table 4.4 
Dolan-Davis Nor’easter Intensity Scale 

Storm Class Beach Erosion Dune Erosion Overwash 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 

SEVERE THUNDERSTORMS AND TORNADOES 
According to the National Weather Service, 
more than 100,000 thunderstorms occur 
each year, though only about 10 percent of 
these storms are classified as “severe.”  
Although thunderstorms generally affect a 
small area when they occur, they are very 
dangerous because of their ability to 
generate tornadoes, hailstorms, strong 
winds, flash flooding, and damaging 
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 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 
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. 
 
The National Weather Service collected data for thunder days, number and duration of thunder 
events, and lightning strike density for the 30-year period from 1948 to 1977.  A series of maps 

Multiple cloud-to-ground and cloud-to-cloud 
lightning strokes observed during a nighttime 
thunderstorm. (Photo courtesy of NOAA Photo 
Library, NOAA Central Library; OAR/ERL/ National 
Severe Storms Laboratory) 
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was generated showing the annual average thunder event duration, the annual average number 
of thunder events, and the mean annual density of lightning strikes.   
 
Figure 4.2 illustrates thunderstorm hazard severity based on the annual average number of 
thunder events from 1948 to 1977. 
 

 
Figure 4.2 

Annual Average Number of Thunder Events 
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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 coastal 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 
National Weather Service, 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. 
 
Each year, an average of over 800 
tornadoes is reported nationwide, resulting 
in an average of 80 deaths and 1,500 
injuries (NOAA, 2002).  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 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 inconceivable depending on the 
intensity, size, and duration of the storm.  Typically, tornadoes cause the greatest damages 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 (Table 4.5) was 
developed to measure tornado strength and associated damages.  

On Friday September 17, 2004 Tropical Depression 
Ivan spawned 9 tornados that touched down in 
Virginia with many others reported around the state.  
The Meadows subdivision in Remington VA was the 
hardest hit by a F3 tornado around 4:20 pm.  25 
homes were damaged but no one was hurt. 
Fauquier County estimated more than $1.4 million 
damage county-wide.  (Photos by Vincent Vala, 
Culpeper Star-Exponent) 
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Table 4.5 
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. 

Source: The Tornado Project, 2002 
 
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).  
Figure 4.3 shows tornado activity in the United States based on the number of recorded 
tornadoes per 1,000 square miles. 
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Figure 4.3 
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. 
 
Figure 4.4 shows how the frequency and strength of extreme windstorms vary across the 
United States.  The map was produced by the Federal Emergency Management Agency 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. 
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Figure 4.4 
Wind Zones in the United States 

 
Source: Federal Emergency Management Agency 
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WILDFIRE 
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.  Over 80 percent of forest 
fires are started by negligent human behavior such as smoking in wooded areas or improperly 
extinguishing campfires.  The second most common cause for wildfire is lightning. 
 
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 
vacation periods.  Unfortunately, wildland residents and visitors are rarely educated or 
prepared for the inferno that can sweep through the brush and timber and destroy property in 
minutes. 

 
On Sunday, August 6, 2000, several forest fires 
converged near Sula, Montana, forming a firestorm 
that overran 100,000 acres and destroyed 10 
homes. Temperatures in the flame front were 
estimated at more than 800 degrees. Nevertheless, 
the wildlife pictured above appeared to be taking the 
crisis in stride, gathering near the East Fork of the 
Bitterroot River where it crosses under U.S. 
Highway 93. (Photo by John McColgan/U.S. Forest 
Service Firefighter) 
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DROUGHT/EXTREME HEAT  
Drought is a natural climatic condition caused 
by an extended period of limited rainfall 
beyond that which occurs naturally in a broad 
geographic area.  High temperatures, high 
winds, and low humidity can worsen drought 
conditions, and can 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, and 

• 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. 
 
While drought mostly impacts land and water resources, extreme heat can pose a significant 
risk to humans.  Extreme heat can be defined as temperatures that hover 10 degrees or more 
above the average high temperature for the region, last for prolonged periods of time, and are 
often accompanied by high humidity.  Under normal conditions, the human body’s internal 
thermostat produces perspiration that evaporates and cools the body.  However, in extreme 
heat and high humidity, evaporation is slowed and the body must work much harder to 
maintain a normal temperature.  Elderly persons, young children, persons with respiratory 
difficulties, and those who are sick or overweight are more likely to become victims of extreme 
heat.  Because men sweat more than women, they are more susceptible to heat-related illness 
because they become more quickly dehydrated.  Studies have shown that a significant rise in 
heat-related illness occurs when excessive heat persists for more than two days.  Spending at 

A severe drought in 2002 damaged crops and 
threatened area water supplies.  The water level on 
the Rapidan River dropped low enough to reveal the 
Town of Orange's water intake system.  Workers 
added the blue plastic to stem leaks in the dam and 
pumps were brought in because the water level had 
dropped below the intake. (Photo courtesy of The 
Orange County Review)  
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least two hours per day in air conditioning can significantly reduce the number of heat-related 
illnesses. 
 
Extreme heat in urban areas can create health concerns when stagnant atmospheric conditions 
trap pollutants, thus adding unhealthy air to excessively hot temperatures.  In addition, the 
“urban heat island effect” can produce significantly higher nighttime temperatures because 
asphalt and concrete (which store heat longer) gradually release heat at night. 
 
Figure 4.5 shows a U.S. Drought Monitor summary map from the United States Department of 
Agriculture for August 19, 2003.  Drought Monitor summary maps identify general drought areas 
and label droughts by intensity, with D1 being the least intense and D4 being the most intense. 
 

Figure 4.5 
U.S. Drought Monitor 

 

 
Weekly-updated maps may be obtained online from The Drought Monitor Web site, maintained 
by the National Drought Mitigation Center, located at the following Web address: 
http://drought.unl.edu/dm. 
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HAIL 
Hailstorms are an outgrowth of severe 
thunderstorms.  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 
4.6 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 4.6 
Annual Frequency of Hailstorms in the United States 
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WINTER STORMS AND FREEZES 
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 may 
be large enough to affect several states, while others may affect only a single community.  
Many winter storms are accompanied by low temperatures 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 thirty-two degrees Fahrenheit).  Agricultural production is seriously 
affected when temperatures remain below the freezing point. 

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 types of soil erosion: wind erosion and water erosion.  Wind erosion can cause 
significant soil loss.  Winds blowing across sparsely vegetated or disturbed land can pick up soil 
particles and carry them through the air, thus displacing them.  Water erosion can occur over 
land or in streams and channels.  Water erosion that takes place over land may result from 
raindrops, shallow sheets of water flowing off the land, or shallow surface flow, which is 
concentrated in low spots.  Stream channel erosion may occur as the volume and velocity of 
water flow increases enough to cause movement of the streambed and bank soils.  Major 
storms such as hurricanes may cause significant erosion by combining high winds with heavy 
surf and storm surge to significantly impact the shoreline. 
 
An area’s potential for erosion is determined by four factors: soil characteristics, vegetative 
cover, topography climate or rainfall, and topography.  Soils composed of a large percentage of 
silt and fine sand are most susceptible to erosion.  As the content of these soils increases in the 

On March 27, 2003 a severe winter storm swept 
through Virginia, setting record snowfalls.  Many 
communities were paralyzed until roads could be 
cleared.  Several counties in southern Virginia 
received Federal assistance from the storm. (Photo 
by Vincent Vala, Culpeper Star-Exponent) 
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level of clay and organic material, the potential for erosion decreases.  Well-drained and well-
graded gravels and gravel-sand mixtures are the least likely to erode.  Coarse gravel soils are 
highly permeable and have a good capacity for absorption, which can prevent or delay the 
amount of surface runoff.  Vegetative cover can be very helpful in controlling erosion by 
shielding the soil surface from falling rain, absorbing water from the soil, and slowing the 
velocity of runoff.  Runoff is also affected by the topography of the area including size, shape 
and slope.  The greater the slope length and gradient, the more potential an area has for 
erosion.  Climate can affect the amount of runoff, especially the frequency, intensity and 
duration of rainfall and storms.  When rainstorms are frequent, intense, or of long duration, 
erosion risks are high.  Seasonal changes in temperature and rainfall amounts define the period 
of highest erosion risk of the year. 
 
During the past 20 years, the importance of erosion control has gained the increased attention 
of the public.  Implementation of erosion control measures consistent with sound agricultural 
and construction operations is needed to minimize the adverse effects associated with 
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 and effective 
erosion control regulations.   

DAM/LEVEE FAILURE  
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. 
 
There are about 80,000 dams in the United 
States today, the majority of which are 
privately owned.  Other owners include 
state and local authorities, public utilities, 
and federal agencies.  The benefits of dams 
are numerous: they provide water for 
drinking, navigation, and agricultural 
irrigation.  Dams also provide hydroelectric 
power, create lakes for fishing and 
recreation, and save lives by preventing or 
reducing floods. 
 
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. 

Dam failure can result from natural events, human-
induced events, or a combination of the two. 
Failures due to natural events such as hurricanes, 
earthquakes or landslides are significant because 
there is generally little or no advance warning. The 
most common cause of dam failure is prolonged 
rainfall that produces flooding. (Photo: Michael 
Baker Corporation) 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 45

EARTHQUAKES  
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 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 the 
ability to resist shear and flows much like 
quick sand.  In the case of liquefaction, 
anything relying on the substrata for 
support can shift, tilt, rupture, or collapse. 

 
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 ten 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. 
 
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 4.6).  Each unit increase 
in magnitude on the Richter Scale corresponds to a ten-fold increase in wave amplitude, or a 
32-fold increase in energy.  Intensity is most commonly measured using the Modified Mercalli 
Intensity (MMI) Scale based on direct and indirect measurements of seismic effects.  The scale 
levels are typically described using roman numerals, 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 Modified Mercalli Intensity Scale 
of earthquake intensity and its correspondence to the Richter Scale is given in Table 4.7. 

 
Many roads, including bridges and elevated 
highways, were damaged by the 6.7 magnitude 
earthquake that impacted the Northridge, California 
area January 17, 1994. Approximately 114,000 
structures were damaged and 72 deaths were 
attributed to the event. Damage costs were 
estimated at $25 billion. (FEMA News Photo) 
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Table 4.6 
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 4.7 

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 

Source: North Carolina Division of Emergency Management 
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Figure 4.7 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 U.S. 
Geological Survey (USGS) Geologic Hazards Team, which conducts global investigations of 
earthquake, geomagnetic, and landslide hazards. 
 

Figure 4.7 
Peak Acceleration with 10 Percent Probability of Exceedance in 50 Years 

 

 
Source: United States Geological Survey 
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SINKHOLES 
Sinkholes are a natural and common geologic feature in areas with underlying limestone and 
other rock types that are soluble in natural water.  Most limestone is porous, allowing the 
acidic water of rain to percolate through their strata, dissolving some limestone and carrying it 
away in solution.  Over time, this persistent erosional process can create extensive 
underground voids and drainage systems in much of the carbonate rocks.  Collapse of overlying 
sediments into the underground cavities produces sinkholes. 
 
The three general types of sinkholes are:  subsidence, solution, and collapse.  Collapse 
sinkholes are most common in areas where the overburden (the sediments and water contained 
in the unsaturated zone, surficial aquifer system, and the confining layer above an aquifer) is 
thick, but the confining layer is breached or absent.  Collapse sinkholes can form with little 
warning and leave behind a deep, steep sided hole.  Subsidence sinkholes form gradually where 
the overburden is thin and only a veneer of sediments is overlying the limestone.  Solution 
sinkholes form where no overburden is present and the limestone is exposed at land surface. 
 
Sinkholes occur in many shapes, from steep-walled holes to bowl or cone shaped depressions.  
Sinkholes are dramatic because the land generally stays intact for a while until the 
underground spaces get too big.  If there is not enough support for the land above the spaces, 
then a sudden collapse of the land surface can occur.  Under natural conditions, sinkholes form 
slowly and expand gradually.  However, human activities such as dredging, constructing 
reservoirs, diverting surface water, and pumping groundwater can accelerate the rate of 
sinkhole expansions, resulting in the abrupt formation of collapse sinkholes. 
 
Although a sinkhole can form without warning, specific signs can signal potential development: 
 

• Slumping or falling fenceposts, 
trees, or foundations; 

• Sudden formation of small ponds; 
• Wilting vegetation; 
• Discolored well water; and/or 
• Structural cracks in walls, floors. 

Sinkhole formation is aggravated and 
accelerated by urbanization.  Development 
increases water usage, alters drainage 
pathways, overloads the ground surface, 
and redistributes soil.  According to the 
Federal Emergency Management Agency 
(FEMA), the number of human-induced 
sinkholes has doubled since 1930, insurance 
claims for damages as a result of sinkholes has increased 1,200 percent from 1987 to 1991, 
costing nearly $100 million. 

 
Collapses, such as the sudden formation of 
sinkholes, may destroy buildings, roads, and 
utilities. (Photo: Bettmann) 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 49

LANDSLIDES 
A landslide is the downward and outward movement of slope-forming soil, rock, and 
vegetation, which is driven by gravity.  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 surface of rupture, which separates the slide material from the more 
stable underlying material.  Mudflows, sometimes referred to as mudslides, mudflows, lahars or 
debris avalanches, are fast-moving rivers of rock, earth, and other debris saturated with water. 
They develop when water rapidly accumulates in the ground, such as heavy rainfall or rapid 
snowmelt, changing the soil into a flowing river of mud or "slurry."  Slurry can flow rapidly 
down slopes or through channels, and can strike with little or no warning at avalanche speeds.  
Slurry can travel several miles from its source, growing in size as it picks up trees, cars, and 
other materials along the way.  As the flows reach flatter ground, the mudflow spreads over a 
broad area where it can accumulate in thick deposits. 
 
Landslides are typically associated with periods of heavy rainfall or rapid snow melt and tend 
to worsen the effects of flooding that often accompanies these events.  In areas burned by 
forest and brush fires, a lower threshold of precipitation may initiate landslides.  Some 
landslides move slowly and cause damage gradually, whereas others move so rapidly that they 
can destroy property and take lives suddenly and unexpectedly. 
 
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, 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. 
 
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. 
 
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. 
 

 
Landslides can damage or destroy roads, railroads, 
pipelines, electrical and telephone lines, mines, oil 
wells, buildings, canals, sewers, bridges, dams, 
seaports, airports, forests, parks, and farms. (Photo 
by Lynn Forman) 
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Figure 4.8 delineates areas where large numbers of landslides have occurred and areas which 
are susceptible to landsliding in the conterminous United States.  This map layer is provided in 
the U.S. Geological Survey Professional Paper 1183, Landslide Overview Map of the 
Conterminous United States, available online at 
http://landslides.usgs.gov/html_files/landslides/nationalmap/national.html. 
 

Figure 4.8 
Landslide Overview Map of the Conterminous United States 

 

 

Source: United States Geological Survey 
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United States Geological Survey (USGS), U.S. Department of the Interior 
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I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 52

The Hazard Analysis provides information on historical hazard occurrences in Rappahannock-Rapidan 
Region for the natural and man-caused hazards listed below.  This includes an assessment of the location 
and spatial extent of the event as well as best available data regarding the impact on the region. 
 
Natural Hazards 

• Flood 
• Hurricanes, Tropical Storms and Nor’easters 
• Severe Thunderstorms and Tornadoes 
• Wildfire 
• Drought/Extreme Heat 
• Winter Storms and Freezes 
• Erosion 
• Earthquakes  
• Sinkholes  
• Landslides 
• Dam/Levee Failure 

 

To a large extent, historical records are used to identify the level of risk within the planning area—with the 
methodological assumption that the data sources cited are reliable and accurate.  This section also 
provides a series of maps that illustrate the location and spatial extent for those hazards within the 
Rappahannock-Rapidan Region that have a recognizable geographic boundary (i.e., hazards that are known 
to occur in particular areas of the region such as the 100- and 500-year floodplains, etc.).  For those 
hazards not confined to a particular geographic area such as thunderstorms and tornadoes, general 
information on the applicable intensity of these events across the entire planning area is provided. 

44 CFR Requirement

44 CFR Part 201.6(c)(2)(i): The 
risk assessment shall include a 
description of the type, location 
and extent of all natural hazards 
that can affect the jurisdiction.  
The plan shall include 
information on previous 
occurrences of hazard events 
and on the probability of future 
hazard events. 
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FLOOD 
Flooding in the Rappahannock-Rapidan Region is caused by several different sources.  The 
region is drained by three river basins: the Potomac, Rappahannock and York River Basins.  The 
Rappahannock, Rapidan and Hazel Rivers (all part of the Rappahannock River Basin) are the 
major tributaries in the region.  All of these rivers eventually empty into the Chesapeake Bay.  
In addition to these major rivers, there are numerous runs, branches and creeks that have their 
source high in the Blue Ridge Mountains and flow into these rivers.  These often cause flash 
flooding in times of heavy rain.   Figure 5.1 shows the flood hazard areas for the entire 
region.12   
 
Table 5.1 lists several flood events that have occurred in the Rappahannock-Rapidan Region  
since 1993 as reported by the National Climatic Data Center (NCDC).  Details for each event 
have not been included in the Plan because of the large number of events13.  Based on 
historical evidence alone, it is clear that there is a high level of occurrence with regard to 
flood events in the region.  The floods referenced below resulted in a total of 6 deaths, no 
injuries, approximately $9,360,000 in reported property damages and approximately 
$39,791,000 in crop damage.   
 
In order to provide an additional level of detail with regard to the spatial extent of the flood 
hazard for individual jurisdictions in the region, Figures 5.2 through 5.10 were produced to 
show flood hazard areas within each county and municipality along with parcels and roads, 
including areas immediately outside the incorporated limits of the town. 

 
Table 5.1 

Flood Events in the Rappahannock-Rapidan Region Since 1993 

Location Number of 
Flood Events Deaths Injuries Property 

Damage* Crop Damage* 

Culpeper County  23 4 0 $400,000 $553,000

Fauquier County  35 0 0 $343,000 $45,000

Madison County  29 1 0 $4,084,000 $36,750,000

Orange County  21 0 0 $3,374,000 $2,050,000

Rappahannock County 27 1 0 $1,159,000 $393,000

REGIONAL TOTALS: 135 6 0 $9,360,000 $39,791,000
Source: National Climatic Data Center 
* Approximate numbers based on NCDC records. 

Significant Events14:  

June 27, 1995 – Graves Mill, Madison County  
As much as 30 inches of rain fell in a 16-hour period in this part of the Rappahannock-Rapidan Region.  This 
tremendous amount of rainfall mixed with the steep slopes in this area caused tremendous flooding and 
triggered hundreds of landslides that resulted in debris flows that damaged structures and destroyed crops.    
 

                                                      
12 The Community Profile section (Section 3 of this Plan) provides additional detail with regard to the 
region’s geographic position within Virginia and other general geographic characteristics. 
13 Details for events recorded in the National Climatic Data Center’s database can be obtained by visiting 
http://www.ncdc.noaa.gov/oa/ncdc.html.  
14 Details from events slightly modified from National Climatic Data Center’s storm database.   
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January 19, 1996 – Entire region  
High dewpoint temperatures melted most of the snow on the ground within 12 hours. The snow 
pack had a liquid equivalent between 2 to 3 inches. Snowmelt, combined with 1 to 3 inches of 
rain (some locations received nearly 5 inches), caused the worst regional flooding in over 10 
years. River flooding began during the flood/flash flood event along the headwaters of all 
basins and continued downstream through the 22nd. Crests ranged from 3 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. Although low-water bridges 
remained closed, a vehicle carrying three teenagers and one adult dared the high waters of the 
Hazel River, and lost. All four perished, as the automobile was swept downstream. 
 
September 6, 1996 – Entire region 
Rain and wind associated with Hurricane Fran created damage throughout the region.   
 
September 18, 2003 – Entire region 
By 9 pm on September 18, a rain band associated with Hurricane Isabel set up over the 
Shenandoah Valley and showers were moving southward into the Blue Ridge Mountains.  Rain 
and wind associated with the storm caused damage throughout the region.   

HURRICANES, TROPICAL STORMS AND NOR’EASTERS 
Since 1851, three unnamed category one hurricanes, two tropical storms (Able and Diane) and three 
tropical depressions (Brett, Chris and an unnamed storm) have passed directly through the region (Figure 
5.11).  Seventy-six tropical systems have passed within 75 miles of the Rappahannock Rapidan Region or 
are otherwise noteworthy in the Region’s hurricane history (Table 5.2).  Nine of these storms were 
hurricanes and thirty-three were tropical storms with the remainder classified as tropical depressions and 
extra tropical systems.15   

 
Table 5.2 

Significant Hurricane History in the Rappahannock-Rapidan Region (1851–2003) 

Name of Storm Date of Occurrence 

Hazel 1954 
Camille 1969 
Tropical Storm Agnes 1972 
Fran 1996 
Isabel 2003 

Sources: National Hurricane Center, National Climatic Data Center, National Weather Service and NOAA 
Coastal Services Center 
 
Nor’easters also impact the Rappahannock-Rapidan region.   Unlike hurricanes and tropical 
storms that typically come and go within one tidal cycle, nor’easters can linger for days.  One 
of the largest nor’easters to impact the region occurred from March 5 through 9, 1962 as a 
storm dumped 15 inches of snow on Culpeper closed roads and knocked out power for weeks.   
 
Back to back nor’easters impact the region in January and February of 1998 and doused the 
region not with snow, but with heavy rains.  A woman in Culpeper was killed as she tried to 
cross a flooded road.  Several other nor’easters have impacted the region (1821, 1889, 1927, 
                                                      
15 Refer to the Hazard Identification section for explanation of the Saffir-Simpson scale, associated damage 
classifications and other background information with regard to tropical cyclones.  
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1956, 1958, 1978, 1996, 2000) and details on these storms can be obtained from the National 
Weather Service16. 
 

                                                      
16 Event details taken from the National Weather service: http://www.vaemergency.com/library/vawinter/va-
win.htm.  
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SEVERE THUNDERSTORMS AND TORNADOES 

Thunderstorms 

Thunderstorms are common throughout the state of Virginia, and have been known to occur during all 
calendar months.  In addition to the high winds associated with these events, thunderstorms can also bring 
dangerous lightning that can cause fires, property damage and may cause death or serious injury to 
humans.  A thunderstorm with wind gusts in excess of 58 mph (50 knots) and/or hail with a 
diameter of 3/4" or more is classified as a “severe thunderstorm.”  Hail is another element of this 
form of inclement weather, and can cause varying degrees of property and crop damage.  Table 5.3 
provides summary information of thunderstorms and lighting events reported to the National Climatic Data 
Center (NCDC). 
 
Figure 5.12  
Virginia Lightning Strike Density Map 

 
Source: Virginia State Climatology Office 
Note: This map is based upon lightning strike data for the year 1989.  Strikes were identified by the detector 
network established by the Electric Power Research Institute. 
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Table 5.3 
Severe Thunderstorm Activity in the Rappahannock-Rapidan Region (1950–2003)* 

Location Number of  
Events  

Property  
Damage 

Span of 
Recorded Events 

(Years) 

Annualized 
Losses 

Culpeper County  75 $1,191,511 44 $27,080
Fauquier County  132 $1,749,337 43 $40,682
Madison County  43 $1,064,614 29 $36,711
Orange County  51 $1,904,614 35 $54,418
Rappahannock County  42 $1,478,398 46 $32,139
TOTAL:  $7,388,474  $191,030
Source: National Climatic Data Center 
* Approximate numbers based on NCDC records.   

Additionally, 98 hail events are known to have impacted the region since 1950 (NCDC, 2003).  Table 
5.4 provides more detail on the number of events and the amount of damage per county.    

Table 5.4:  
Hail Events in the Rappahannock-Rapidan Region  

County Number of  
Hail Events 

Property  
Damage 

Crop  
Damage 

Culpeper 20 $90,000 $20,000 
Fauquier 45 $2,011,000 $0 
Madison 6 $61,000 $60,000 
Orange 13 $3,000 $0 
Rappahannock 14 $7,000 $0 
TOTALS: 98 $2,172,000 $80,000 

Significant events: 

April 23, 1999 – Upperville 
A line of thunderstorms developed in West Virginia during the early afternoon and moved 
rapidly southeast across Northern Virginia. These storms produced very large hail that damaged 
numerous cars. Property owners also reported damage to roofs, siding, windows, and 
landscaping from the ten-minute deluge.  Damage was estimated at one million dollars.   
 
May 13, 2000 – Warrenton 
A band of thunderstorms produced golfball to tennis ball sized hail in Warrenton, damaging 
hundreds of cars, windows, and roofs. Hail damage was estimated at one million dollars. A 
wind gust of 64 MPH was measured in Warrenton. Walnut sized hail was reported in the 
northwest portion of the county where winds gusted to 65 miles per hour. A tree fell onto a 
power line near Warrenton.  
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Tornadoes 

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 (Storm Prediction Center, 
2003).   

 
According to NCDC records, the Rappahannock-Rapidan Region experienced 30 tornado events from 1950 
through 2003.  These events are reported to have caused no deaths, ten injuries and approximately 
$11,000,000 in property damage (Table 5.5). 
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Table 5.5 
Tornado Events in the Rappahannock-Rapidan Region (1950–2003) 

Location Date Time F-Scale Deaths Injuries Property 
Damage Crop Damage 

Fauquier 
County 

5/17/1953 1330 F1 0 0 $3,000.00 0

Fauquier 
County  

9/7/1954 1315 F1 0 0 $25,000.00 0

Madison County 5/17/1960 1600 F1 0 0 $25,000.00 0
Orange County 8/17/1965 1955 F2 0 0 $250,000.00 0
Fauquier 
County 

4/1/1973 1445 F3 0 0 $250,000.00 0

Madison County 3/21/1976 1140 Unknown 0 0 $250,000.00 0
Madison County 6/12/1976 1245 F2 0 0 $25,000.00 0
Orange County  7/19/1977 1515 Unknown 0 1 $25,000.00 0
Rappahannock 
County  

6/19/1978 1400 F2 0 0 $25,000.00 0

Rappahannock 
County 

4/14/1980 1700 F1 0 0 $2,500,000.00 0

Culpeper 
County 

10/13/1983 1654 F2 0 6 $2,500,000.00 0

Fauquier 
County 

10/13/1983 1600 F0 0 0 $3,000.00 0

Fauquier 
County  

7/12/1990 1458 F0 0 0 $0.00 0

Fauquier 
County  

10/18/1990 1133 F1 0 0 $250,000.00 0

Orange County  10/18/1990 1115 F3 0 1 $2,500,000.00 0
Madison County 11/23/1992 10 F0 0 0 $25,000.00 0
Fauquier 
County  

4/16/1993 2100 F0 0 0 $5,000.00 0

Gordonsville 
(Orange 
County)  

7/21/1995 1440 F1 0 0 $80,000.00 0

Orange County
and Radiant
(Madison 
County) 

9/10/1997 4:45
PM

F0 0 0 $15,000.00$5,000 

Culpeper 
County  

7/24/1999 12:55
PM

F1 0 0 $50,000.00 0

Madison County 8/9/2000 3:20
PM

F1 0 0 $15,000.00 0

Culpeper 
County  

9/20/2001 6:20
PM

F0 0 0 $0.00 0

Rixeyville, 
Turnbull, The

9/24/2001 2:03
PM

F4 0 2 $2,000,000.00 0
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Location Date Time F-Scale Deaths Injuries Property 
Damage Crop Damage 

Plains, 
Gordonsville  
Turnbull  9/24/2001 2:18

PM
F1 0 0 $20,000.00 0

The Plains  9/24/2001 2:49
PM

F1 0 0 $180,000.00 0

Gordonsville  9/24/2001 2:35
PM

F1 0 0 $5,000.00 0

Orange County  6/6/2002 4:45
PM

F1 0 0 $10,000.00 0

Warrenton 
(Fauquier 
County)  

5/7/2003 4:25
PM

F1 0 0 $12,000.00 0

Reva (Culpeper
County)  

7/10/2003 5:51
PM

F0 0 0 $0.00 0

Source: National Climatic Data Center 

Figure 5.13 illustrates the location where these tornado events touched down in the region.  The Fujita-
Pearson Scale classification of each tornado is indicated next to each occurrence. 

WILDFIRE 
According to the Virginia Department of Forestry (VDOF), there were 444 recorded wildfires in the region 
from 1995-2001.  Most of these events (48%) were caused by debris burning.  Other causes include smoking, 
equipment use, children and lightning.  There are no known records of any deaths, injuries or significant 
property damage attributed to a wildfire event in the region.   
 
The Virginia Department of Forestry has conducted a wildfire risk assessment for the entire state of 
Virginia.  This analysis was performed on a County level.   Figure 5.14 shows the wildfire risk for the 
Rappahannock-Rapidan Region based on the assessment.  Details of the data can are discussed below.   
 
Metadata for VDOF Wildfire Risk Assessment Data:  
The Virginia Department of Forestry 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.  Differences in the relative importance of model variables necessitated the use of 
three individual analyses broken along Virginia's mountain, piedmont and coastal plain 
physiographical regions.  The three model results were merged to produce the statewide 
Wildfire Risk Assessment. 
 
Because of the greater elevation changes and proximity to the Shenandoah National Park, the wildfire risk 
for Rappahannock and Madison Counties is greater than the wildfire risk for the entire region. 
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Table 5.6 shows the number of past occurrences of wildfire events in Rappahannock-Rapidan Region and 
total damage associated with the events for the period 1994 through 2003 (VDOF).  The damage figures are 
frequently estimated and does not distinguish between losses to property and/or tree crop loss.     
 

Table 5.6 
Occurrences of Wildfire in the Rappahannock-Rapidan Region 

Location Number of Wildfire Events Total Amount of Damage 

Culpeper County  76 $10,200

Fauquier County  114 $180,380

Madison County  114 $51,600

Orange County  65 $21,560

Rappahannock County 75 $41,755

REGIONAL TOTALS: 444 $305,495 
Source: Virginia Department of Forestry 
 
The most significant wildfire event to impact the region occurred in 2002.  Over 24,800 acres burned in 
Madison and Rappahannock Counties.  Most of the burning occurred in the Shenandoah National Park and 
county employees were able to keep most of the damage contained to the park.   
 
Future Plan updates may include, if warranted, more detailed GIS analysis of wildfire risk in the area and 
may include such additional factors as percent slope, slope orientation/aspect, distance to roads, etc. 

DROUGHT/EXTREME HEAT 
Since 1995, there have been ten periods of drought recorded for the Rappahannock-Rapidan Region 
according to the National Climatic Data Center.  These events are listed and discussed in Table 5.7.  There 
were two reported deaths and approximately 100 injuries.  Damage to crops was extensive and caused 
major hardship to farmers in the region.  NCDC records do not have information about drought events that 
occurred before 1995. 
 
According to local newspaper reports, a record drought was recorded in August and September of 1995.  
This drought destroyed the crops that survived the major storm of June 1995 discussed earlier in this 
section. 
 
Also according to local newspaper reports, in February of 2003, the entire region, except Madison County, 
received a presidential disaster declaration as a result of a drought that impacted the region during the 
summer of 2002. 
 
Additionally, there have been 15 reported occasions of extreme heat in the region, since 1995. 
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Table 5.7:  
Occurrences of Drought in the Rappahannock-Rapidan Region (1995–2004) 

Location Date 
Reported Type of Event Deaths Injuries Property 

Damage Crop Damage 

Entire Region
except Orange
County  

8/7/1995 Drought/excessive
heat 

2 0 0 0

Entire Region  8/1/1998 Drought 0 0 0 0

Entire Region 11/1/1998 Drought 0 0 0 0

Entire Region 12/1/1998 Drought 0 0 0 0

Entire Region 5/1/1999 Drought 0 0 0 0

Entire Region 6/1/1999 Drought  0 0 0 0

Entire Region 7/1/1999 Drought 0 0 0 $12,968,750

Entire Region 8/1/1999 Drought 0 0 0 $6,515,625

Entire Region 9/1/1999 Drought 0 0 0 $781,250

Source: National Climatic Data Center 

WINTER STORMS AND FREEZES 
According to the National Climatic Data Center, the counties in the Rappahannock-Rapidan Region have 
each experienced an average of 41 winter storm events since 1993 (Table 5.8).  These events together are 
accountable for approximately $2,148,515 in reported property damages for the affected region.  No 
deaths or injuries are attributed to any of these events. 
 
In terms of receiving measurable snowfall, there is statistically a 100 percent probability that the region 
will receive measurable snowfall in any given winter, and a 50 percent probability in Spring.  The month of 
January has the highest single probability at 82.4 percent, with February a close second at 75 percent. 
(NOAA Snow Climatology Project). 
 
Additionally, according to NCDC records, the region has experienced nine periods of extreme cold and/or 
windchill since 1993. 
 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 63

Table 5.8 
Winter Storm Activity in the Rappahannock-Rapidan Region  

Location Number of Events 
Property 

Damage by 
County 

Span of 
Recorded 

Events 
(Years) 

Annualized 
Losses 

Culpeper County  37 $426,178 11 $38,743 
Fauquier County  49 $435,106 11 $39,555 
Madison County  41 $440,985 11 $40,090 
Orange County  34 $403,261 11 $36,660 
Rappahannock County  46 $442,985 9 $49,221 
TOTAL:  $2,148,515  $204,269 

Source: National Climatic Data Center 
Significant event:  

Blizzard of 1996: 
Up to thirty inches of snow fell in portions of the region during this event that lasted from January 6-8, 
1996.  All major highways in the region were closed on January 7.  Roofs collapsed under the weight of the 
snow and cars were buried under snowdrifts that ranged from four to seven feet.   

Figure 5.15 
Snowfall Totals from the Blizzard of 1996 
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EROSION 
There is no database of historic erosion events.  However, the steep mountainous slopes and numerous 
rivers, streams, and creeks that run through the region, as well as the large tracks of farmland in the 
region present conditions that are favorable for erosion to take place. 

EARTHQUAKES 
Since 1977, there have been 160 earthquakes recorded in Virginia.  Only 16 percent of those were strong 
enough to be felt, but there is enough seismic activity in the state for earthquakes to be considered a 
legitimate hazard concern.  Two areas in the state known for seismic activity are Giles County (in the 
Western part of the state) and in central Virginia (roughly located around Richmond and Charlottesville). 
Both of these areas have generated numerous measurable earthquakes with the greatest magnitude being 
5.8 in Giles County in 1897.  While the region is located to the north of most of the earthquake activity, the 
effects from the earthquakes that occur further to the south can still be felt throughout the region.17  The 
large earthquakes that occurred in New Madrid, Missouri in 1811 and 1812 were strongly felt in the region. 
 
Figure 5.16 shows geological and seismic information for Virginia.  Figure 5.17 shows the intensity levels 
associated with the region, based on the national U.S. Geological Survey map of peak acceleration with 10 
percent probability of exceedance in 50 years.18  According to these maps, the vast majority of the region 
sits within a zone of 3 percent peak ground acceleration with a very small area in a zone of 2 percent peak 
ground acceleration.  This indicates that the region as a whole exists within a uniform area of relatively 
limited seismic risk. 

 

                                                      
17 The Modified Mercalli Scale of Earthquake Intensity and the Richter Scale are presented and explained in 
the Hazard Identification section of this Plan. 
18 This national base map is presented and discussed in the Hazard Identification section of this Plan.  The 
zones indicated on the regional map are based on the national map. 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 65

Figure 5.16 
Geological and Seismic Information for Virginia 

 
Source: USGS National Seismic Hazard Mapping Project 
 
Approximately two-thirds of Virginia is subject to earthquakes, with the western and central 
regions most vulnerable to an earthquake resulting in some damage.  The following list of 
earthquake events that have occurred in the region since 1875 has been compiled from 
National Geophysical Data Center records (Table 5.9). 

 
Table 5.9 

Significant Seismic Events Impacting the Rappahannock-Rapidan Region 

Date of Occurrence Location Recording 
Occurrence 

Distance from 
Epicenter 

(Miles) 

Modified Mercalli 
Intensity  

1885 Warrenton 59 Unknown 
1886 Madison 634 Unknown 
1918 Orange 58 Unknown 
1935 Culpeper 924 Unknown 
1966 Culpeper 101 3.1 
1969 Culpeper 296 4.3 
1972 Madison 105 3.3 
1981 Madison Unknown 3.4 
1981 Orange 8 1.4 

1984 Culpeper, 
Warrenton, Madison 89, 106, 56, 43 4.2 

Source: National Geophysical Data Center 
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SINKHOLES  

Sinkholes do not pose an extremely significant risk within the region.  The soil types are not conducive to 
creating sinkholes, although there have been a few reported instances of sinkholes in the area.  Officials 
from Fauquier County reported a recent sinkhole occurring at a residence within the county.  The sinkhole 
measured about 10 feet in diameter and was about 10 feet deep. 
 
No maps of past occurrences are available for the sinkhole hazard due to the fact that there have been 
very few incidents reported within the planning area.  Additionally, no known sources of sinkhole 
probability data exist for the region at the time of this writing. 
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LANDSLIDES 

Because of steep slopes, portions of the 
Rappahannock-Rapidan Region are highly 
susceptible to landslides.  Overall, according to 
national base maps provided by the U.S. 
Geological Survey19, the region is split between a 
zone of high susceptibility/moderate incidence 
and low incidence (Figure 5.18).   

On June 27, 1995, an intense storm dumped 
approximately 30 inches of rain on Madison 
County in a period of 16 hours.  This resulted in 
hundreds of debris flows in the Graves Mill area 
of the county and the area was declared a 
disaster area by the Federal Emergency 
Management Agency.  Figure 6.7 (in the 
Vulnerability Assessment section) shows the area 
impacted by this event.   

 

                                                      
19 This national base map is presented and discussed in the Hazard Identification section of this risk 
assessment.  The terms used here are more thoroughly defined in that section. 

 
In late June 1995, heavy rains fell upon saturated soil in 
Madison County, VA.  Roads and bridges were washed 
out and hundreds of people had to be evacuated from 
their homes.  This photo shows a landslide that trapped 
one family in their home and pushed the entire building 
down the hillside.  Photo courtesy of The Orange County 
Review. 
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DAM/LEVEE FAILURE 
According to the National Inventory of Dams and the U.S. Army Corps of Engineers, there are 95 state-
regulated dams in the Rappahannock-Rapidan Region.  There are five high hazard dams and 15 significant 
hazard dams.20  The state regulatory agency for dams is the Virginia Department of Conservation and 
Recreation through the Dam Safety and Floodplain Management Program. 
 
There have been no reported dam breaches in the region.  During the “Storm of ’95” in Madison County 
there was great fear that some of the dams in that area would breach.  The spillways were activated on a 
few of the dams, but no breaches occurred.  Figure 5.19 shows the high, significant and low hazard dams 
in the region as identified by the National Dam Inventory.  For labeling purposes, only the high and 
significant hazard dams have been labeled on the map.   

                                                      
20 High hazard dams are those dams that will probably cause at least one life in the event of a breach and 
economic, environmental and lifeline losses.  Significant hazard dams are those dams that will also cause 
economic, environmental and lifeline losses, but no deaths are expected in the event of a breach.   
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DATA SOURCES 
American Society of Civil Engineers (ASCE), “Facts About Windstorms.” 
Web site: www.windhazards.org/facts.cfm 
 
Bureau of Reclamation, U.S. Department of the Interior 
Web site: www.usbr.gov 
 
Federal Emergency Management Agency (FEMA), Department of Homeland Security 
Web site: www.fema.gov 
 
National Climatic Data Center (NCDC), U.S. Department of Commerce, National Oceanic and 
Atmospheric Administration  
Web site: http://lwf.ncdc.noaa.gov/oa/ncdc.html 
 
National Geophysical Data Center 
Web site: http://www.ngdc.noaa.gov/ 
 
National Hurricane Center, National Oceanic & Atmospheric Administration (NOAA) 
Web site: http://www.nhc.noaa.gov/ 
 
National Severe Storms Laboratory (NSSL), U.S. Department of Commerce, National Oceanic and 
Atmospheric Administration 
Web site: www.nssl.noaa.gov 
 
National Weather Service (NWS), U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration 
Web site: www.nws.noaa.gov 
 
Storm Prediction Center (SPC), U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration, National Weather Service 
Web site: www.spc.noaa.gov 
 
The Tornado Project, St. Johnsbury, Vermont 
Web site: www.tornadoproject.com 
 
United States Geological Survey (USGS), U.S. Department of the Interior 
Web site: www.usgs.gov 
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44 CFR Requirement 

44 CFR Part 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.  The description shall 
include an overall summary of each 
hazard and its impact on the community.  
The plan should describe vulnerability in 
terms of: (A) The types and numbers of 
existing and future buildings, 
infrastructure, and critical facilities 
located in the identified hazard areas; (B) 
An estimate of the potential 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; (C) 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. 

Based on the Hazard Analysis conducted for the Rappahannock-Rapidan Region, the hazards listed below 
have been chosen for inclusion in a high-level, detailed vulnerability assessment.  This listing differs slightly 
in terminology and grouping from the Hazard Identification and Hazard Analysis sections, as those hazards 
specifically affecting the Rappahannock-Rapidan Region are more fully explored.21   
 
Natural Hazards 

• Flood 
• Hurricanes and Tropical Storms 
• Severe Thunderstorms and Tornadoes 
• Wildfire 
• Drought/Extreme Heat 
• Winter Storms 
• Earthquakes  
• Sinkholes  
• Landslides 
• Dam/Levee Failure 

 

 
 
 
 
 
 
 
 
These hazards were chosen from the previous sections due to the higher level of risk for these hazards 
compared to others.  It is important to note that this risk assessment is based on best available data and 
represents a base-level assessment for the planning area.  Additional work will be done on an ongoing basis 
to enhance, expand and further improve the accuracy of the baseline established here. 

METHODOLOGIES USED 
To drive the risk assessment effort, two distinct methodologies were applied.  One methodology consists of 
utilizing HAZUS®MH, a geographic information system (GIS)-based loss estimation software available from 
the Federal Emergency Management Agency as well as a detailed GIS-based approach independent of the 
HAZUSMH software.  These two GIS-based studies, which together form a quantitative assessment, were 
then combined with a qualitative element to create a hybrid approach.  The quantitative assessment 
focuses on potential loss estimates, while the qualitative assessment is comprised of a scoring system built 
around values assigned by the Mitigation Advisory Committee to the likelihood of occurrence, spatial 
extent and potential impact of each hazard studied here. 
 
It is important to note that the determinations presented in this section with regard to vulnerability 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 

                                                      
21 For example, the listing as seen in previous sections for “Winter Storms and Freezes” is now being 
addressed as “Winter Storms,” as freezes have essentially been ruled out as not being a significant threat 
compared with other hazards. 
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may be incurred; however, uncertainties are inherent in any loss estimation methodology, arising in part 
from incomplete scientific knowledge concerning natural hazards and their effects on the built 
environment and also from approximations and simplifications that are necessary in order to provide a 
comprehensive analysis. 

Explanation of HAZUSMH Risk Assessment Methodology 

HAZUSMH is FEMA’s nationwide standardized loss estimation software package, built on an integrated GIS 
platform.  This risk assessment utilized HAZUSMH to produce regional profiles and estimated losses for two 
of the hazards addressed in this section: hurricane winds and earthquake.  At the time this assessment was 
completed, a newer version of HAZUSMH had just been released (in early Spring 2004), designed to better 
address potential losses from wind and earthquake hazards, as well as flood, and to incorporate updated 
baseline data. 
 
The HAZUSMH risk assessment methodology is parametric, in that distinct hazard and inventory 
parameters—such as wind speed and building type, for example—were modeled using the HAZUSMH 
software to determine the impact (damages and losses) on the built environment.  Figure 6.1 shows a 
conceptual model of HAZUSMH methodology. 
 

Figure 6.1 
Conceptual Model of HAZUSMH Methodology 

 
It is important to note that for those hazards where HAZUSMH was used, “worst case scenario” 
results were produced to show the maximum potential extent of damages for those hazards.  It 
is understood that any smaller events that could occur would likely create lesser losses than 
those calculated here. 
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Explanation of GIS-based (Non-HAZUSMH) Risk Assessment Methodology 

The general steps used in the GIS-based assessment conducted independently of the HAZUSMH software are 
summarized below: 
 

• The first step in conducting this facet of the risk assessment consisted of GIS data collection from 
local, state and national sources. 

• For the flood hazard, ESRI® ArcGIS™ 8 was used to assess risk utilizing digital flood hazard data 
based on FEMA Flood Insurance Rate Maps (FIRMs) in combination with locally-available GIS data 
layers.  Primary data layers used include local tax records for individual parcels, building footprint 
data, digital orthophotographic layers22.  Using these data layers, flood risk was assessed by 
calculating the assessed building value for all pre-FIRM23 structures located in identified flood 
hazard areas.  This level of detail was not conducted for all jurisdictions.  The amount of detail of 
the flood risk assessment was dependant on the amount of data available from the participating 
counties and jurisdictions. 

• For the severe thunderstorm, tornado, winter storm, drought and wildfire hazards, best available 
data on historical hazard occurrences (limited to NOAA National Climatic Data Center records and 
Virginia Department of Forestry data for wildfire) 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.  GIS was used to show the correlations between potential 
future events and residential population distribution throughout the county.  Future plan updates 
may also incorporate place-of-business population distribution to better reflect the vulnerability 
of human life inherent during traditional working hours.  In instances where multiple counties are 
affected and the value for property damage reflects the total for the affected area, professional 
judgment was used in extracting a reasonable share for each county in the Rappahannock-Rapidan 
Region to produce an annualized loss estimate of potential damages in the Rappahannock-Rapidan 
Region. 

• For the erosion and dam/levee failure hazards, meaningful historical data (meaning data which 
would have included property damages and other essential indicators) was virtually non-existent, 
and therefore annualized potential losses for these hazards is assumed to be negligible. 

Explanation of Hybrid Approach 

As described in the preceding commentary, the quantitative assessment focuses on potential loss 
estimates, while the qualitative assessment is comprised of a scoring system built around values assigned 
by the Mitigation Advisory Committee to the likelihood of occurrence, spatial extent and potential impact 
of each hazard presented here.  For likelihood of occurrence, the following four options were available to 
members of the Mitigation Advisory Committee:  Highly Likely, Likely, Possible or Unlikely.  For spatial 
extent, three options were offered to describe the area which might be expected to be affected:  Large, 
Moderate or Small.  For potential impact, the choices consisted of:  Catastrophic, Critical, Limited or 
Minor.  Table 6.1 provides the criteria associated with each label. 

 

                                                      
22 Not all of the data listed above was available for all jurisdictions.   
23 The methodology used for determining potential flood loss estimates assumed that pre-FIRM structures 
would not have been constructed to minimum National Flood Insurance Program 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. 
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Table 6.1 
Criteria for Qualitative Assessment 

 Assigned 
Value Definition 

Likelihood of Occurrence 
Highly Likely 3 Near 100% annual probability 

Likely 2 Between 10 and 100% annual probability 

Possible 1 Between 1 and 10% annual probability 

Unlikely 0 Less than 1% annual probability 

Spatial Extent 
Large 3 More than 50% of area affected 

Moderate 2 Between 10 and 50% of area affected 

Small 1 Less than 10% of area affected 

Potential Impact 

Catastrophic 4 
High number of deaths/injuries possible.  More than 50% of 
property in affected area damaged or destroyed.  Complete 
shutdown of facilities for 30 days or more. 

Critical 3 
Multiple deaths/injuries possible.  More than 25% of property in 
affected area damaged or destroyed.  Complete shutdown of 
facilities for more than one week. 

Limited 2 
Minor injuries only.  More than 10% of property in affected area 
damaged or destroyed.  Complete shutdown of facilities for more 
than one day. 

Minor 1 
Very few injuries, if any.  Only minor property damage and 
minimal disruption on quality of life.  Temporary shutdown of 
facilities. 

 
The values assigned for each option chosen are added together for each hazard to arrive at a total score.  
For example, in the Rappahannock-Rapidan Region flood is considered Highly Likely (3), with a Moderate 
reach (2), with a Critical potential impact (3).  This gives the flood hazard a total hazard rating of 8 (10 
being the highest possible score.)  This presents the flood hazard as the highest ranking hazard for the 
planning area. 
 
All conclusions are presented in “Conclusions on Hazard Risk” at the end of this section.  Findings for each 
hazard are detailed in the hazard-by-hazard vulnerability assessment that follows, beginning with an 
overview of the planning area. 
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OVERVIEW OF VULNERABILITY IN THE REGION 
According to the U.S. Census Bureau, the total population of the Rappahannock-Rapidan Region in 2000 
was 134,785.  (The total population in 2000 for the state of Virginia as a whole was 7,078,515.)  The rate 
of population change from 1990 to 2000 was more than 15 percent for the Rappahannock-Rapidan Region.  
The average number of persons per square mile, according to the 2000 census, was 72.3.  Figure 6.2 shows 
the distribution of this population across the region’s geographic area.   
 
The total dollar exposure of buildings within the Rappahannock-Rapidan Region is estimated to be 
approximately  $8,541,868,000.  This is based on a study of 55,257 residential, commercial, 
industrial and other buildings located throughout the county, derived from HAZUSMH data.24  
Total dollar exposure accounts for both the building and the building’s contents, which is based 
on a percentage of the building’s value. Figures 6.3 through 6.5 show the distribution of 
residential, commercial and industrial property exposure throughout the county by census 
tract. 25 

Development Trends 

A general analysis of land uses and development trends within the planning area is an 
important factor in formulating mitigation options that influence future land use decisions.   
 
Other factors that contribute to an overall understanding of development trends are population change 
and economic growth.  According to the U.S. Census Bureau, the rate of population growth in the 
Rappahannock-Rapidan Region between 1990 and 2000 was 15 percent.  Much of this growth can be seen 
in the portions of the region closest with Washington D.C (Fauquier and Culpeper Counties) and along the 
major transportation routes.   

 
Overview of Critical Facilities 

An important element to consider when developing a hazard mitigation plan is critical 
facilities.  These facilities are crucial during times of disaster and it is important for 
communities to plan for their protection.  For this project, the critical facilities that were 
analyzed were taken from the default data included in the HAZUSMH software.  This data was 
double checked for accuracy with local officials from all participating counties and 
jurisdictions.   Figure 6.6 is a visual display of the data included in HAZUSMH.  Table 6.2 lists 
the critical facilities in the region as provided by HAZUSMH along with changes to the default 
data as provided by the local officials.   
 

Table 6.2 
Critical Facilities in the Rappahannock-Rapidan Region  (HAZUSMH Inventory and 

Local Input) 

County Jurisdiction Facility Name Facility Type 

Culpeper Culpeper Culpeper Regional Hospital Hospital 

Culpeper Culpeper Reva Volunteer Fire & Rescue Fire Station 

                                                      
24 HAZUSMH uses Census 2000 and Dunn and Bradstreet (2002) data for its default inventories.  Any values 
unavailable in the current version of the HAZUSMH software are not reflected. 
25 The remaining 1 percent is classified as “other” and includes agriculture, education, government and 
religious buildings. 
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County Jurisdiction Facility Name Facility Type 

Culpeper Brandy Station Brandy Volunteer Fire Dept Fire Station 

Culpeper Culpeper Culpeper County Sheriff's Office Police Station 

Culpeper Culpeper Culpeper Police Dept Police Station 

Culpeper Culpeper Culpeper County Sheriff Police Station 

Culpeper Culpeper St. Luke’s Lutheran School School 

Culpeper Culpeper Culpeper Christian School School 

Culpeper Lignum Alice C Tyler Village of Children School 

Culpeper Culpeper  Epiphany Catholic School School 

Culpeper Culpeper G.W. Carver-Pied. Tec Ed Center School 

Culpeper Culpeper Central VA Regional Program School 

Culpeper Culpeper A. G. Richardson Elementary  School 

Culpeper Culpeper Culpeper County High  School 

Culpeper Culpeper Culpeper County Middle  School 

Culpeper Culpeper Farmington Elementary  School 

Culpeper Culpeper Pearl Sample Elementary School 

Culpeper Culpeper Sycamore Park Elementary School 

Culpeper Culpeper Emerald Hill Elementary School 

Fauquier Warrenton Fauquier Hospital Hospital 

Fauquier Bealeton Lois Volunteer Fire Dept Fire Station 

Fauquier Orlean Orlean Volunteer Fire Dept Fire Station 

Fauquier Goldvein Goldvein Volunteer Fire Dept Fire Station 

Fauquier Warrenton Warrenton Police Police Station 

Fauquier Warrenton Sheriff's Dept-Detention Center Police Station 

Fauquier Warrenton Criminal Court Police Station 

Fauquier Warrenton Sheriff's Dept Police Station 

Fauquier Warrenton Sheriff's-Criminal Investigation Police Station 
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County Jurisdiction Facility Name Facility Type 

Fauquier Warrenton Fauquier County Sheriff's Office Police Station 

Fauquier The Plains Wakefield School School 

Fauquier Remington Cornerstone Christian Academy School 

Fauquier Midland Midland Christian Academy School 

Fauquier Warrenton C. M. Bradley Elementary School 

Fauquier Bealeton Cedar Lee Middle School 

Fauquier Warrenton Central Elementary School 

Fauquier Warrenton Fauquier High  School 

Fauquier Catlett H. M. Pearson Elementary  School 

Fauquier Marshall Marshall Middle School 

Fauquier Marshall Northwestern Elementary School 

Fauquier Warrenton P. B. Smith Elementary School 

Fauquier Remington Margaret M. Pierce Elementary School 

Fauquier Warrenton W. C. Taylor Middle School 

Fauquier Marshall W. G. Coleman Elementary School 

Fauquier Warrenton Warrenton Middle  School 

Fauquier Bealeton Liberty High  School 

Fauquier Bealeton Mary Walter Elementary School 

Fauquier Bealeton Grace Miller Elementary School 

Fauquier New Baltimore C. Hunter Ritchie Elementary School 

Fauquier Midland Alternative Education Center School 

Fauquier Broad Run New Baltimore VFC and Rescue Fire Department  

Fauquier 
Catlett Cedar Run Volunteer Rescue 

Squad Fire Department 

Fauquier 
Warrenton Sunrise Assisted Living Assisted Living 

Fauquier 
 Fauquier Community Child Care 

(9 facilities) Daycare 

Fauquier 
 Jack and Jill Daycare 
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County Jurisdiction Facility Name Facility Type 

Fauquier 
 Maplewood Childcare Center Daycare 

Fauquier 
 Southern Fauquier Child 

Development Daycare 

Fauquier 
New Baltimore Walnut Grove Childcare Facility Daycare 

Fauquier 
Opal Walnut Grove Childcare Facility Daycare 

Fauquier 
Bealeton Walnut Grove Childcare Facility Daycare 

Fauquier 
Warrenton Warrenton Baptist Tiny Tot Care 

Center Daycare 

Fauquier 
 Fauquier County Garage Fuel Site 

Fauquier 
 Morgan Oil Fuel Site 

Fauquier 
 Adult Detention Facility  Government Building 

Fauquier 
 Fauquier County Courthouse Government Building 

Fauquier 
 Fauquier County Schools and 

Government Building Government Building 

Fauquier 
 Parks and Recreation Gym (High 

Priority Shelter) Government Building 

Fauquier 
 Warrenton-Fauquier Joint 

Communications Center Government Building 

Fauquier 
 Marshall Manor Nursing Home  Nursing Home 

Fauquier 
 Oak Springs Nursing Home  Nursing Home 

Fauquier 
 Overlook Nursing Home Nursing Home 

Fauquier 
 Auburn Middle School School 

Fauquier  
Warrenton Brumfield Elementary School 

Fauquier 
Marshall Claude Thompson Elementary School 

Fauquier 
Remington M.M. Pierce Elementary  School 

Fauquier  
 Southeastern Alternative School School 

Fauquier 
 Waste Water Plant Waste Water Plant 

Fauquier 
Marshall Marshall Water Plant Water Treatment 

Plant  
Fauquier 

Remington Remington Water Plant Water Treatment 
Plant 

Fauquier 
Vint Hill Vint Hill Water Plant Water Treatment 

Plant 
Fauquier 

Warrenton Warrenton Water Treatment Plant Water Treatment 
Plant 
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County Jurisdiction Facility Name Facility Type 

Fauquier 
Warrenton Warrenton VFC Fire Department 

Fauquier 
Remington  Remington VFC and Rescue Fire Department 

Fauquier 
Marshall Marshall VFC Fire Department  

Fauquier 
The Plains The Plains VFC and Rescue Fire Department 

Fauquier 
Upperville Upperville VFC  Fire Department 

Fauquier 
Warrenton  Warrenton Vol. Rescue Squad Fire Department 

Fauquier 
Catlett  Catlett VFC Fire Department 

Fauquier 
Marshall Marshall Vol. Rescue Squad Fire Department 

Madison Madison Madison County Sheriff's Office Police Station 

Madison  Woodberry 
Forest Woodberry Forest School School 

Madison Aroda Oak Grove Menonite School School 

Madison Madison Madison County High School 

Madison Madison Madison Primary  School 

Madison Madison Waverly Yowell Elementary  School 

Madison Madison William H. Wetsel Middle School 

Madison Criglersville Criglesrville Elementary School 

Madison Madison Apple Tree Academy School 

Madison Madison Skyline CAP School 

Madison Madison The Nest Day Care Day Care 

Madison Madison Rainbow Preschool Day Care 

Madison Brightwood Morgan’s Nursing Home Nursing Home 

Madison Madison Autumn Care of Madison Nursing Home 

Madison Aroda Mountain View Nursing Home Nursing Home  

Madison Madison Sevenoaks Pathwork Center Nursing Home 

Orange Gordonsville Gordonsville VFC Volunteer Fire Station 

Orange Orange Orange VFC Volunteer Fire Station 
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County Jurisdiction Facility Name Facility Type 

Orange Mine Run Mine Run VFC Volunteer Fire Station 

Orange  Gordon-Barbour Elementary 
School School 

Orange Locust Grove Locust Grove Middle School School 

Orange Locust Grove Lake-Woods Fire & Rescue Fire Station 

Orange Barboursville Barboursville Volunteer Fire Fire Station 

Orange Orange Orange County Sheriff's Office Police Station 

Orange Orange Orange Police Police Station 

Orange Gordonsville Gordonsville Police Dept Police Station 

Orange Orange Grimes Memorial School School 

Orange Unionville Faith Christian Academy School 

Orange Unionville Lightfoot Elementary  School 

Orange Orange Orange County High School 

Orange Orange Orange Elementary  School 

Orange Orange Prospect Heights Middle  School 

Orange Unionville Unionville Elementary  School 

Orange Locust Grove Locust Grove Elementary School 

Orange Rapidan Rapidan Volunteer Fire Dept Fire Station 

Rappahannock Flint Hill Flint Hill Volunteers Fire Fire Station 

Rappahannock Washington Sheriff's Office Police Station 

Rappahannock Castleton Massanova Christian Academy School 

Rappahannock Flint Hill Wakefield Country Day School  School 

Rappahannock Washington Rappahannock County High  School 

Rappahannock Washington Rappahannock Elementary  School 

Rappahannock  Washington Rappahannock Office of 
Emergency Management 

Emergency 
Management Office 

Rappahannock Washington Co 1 Fire and Rescue Fire Department 

Rappahannock 
Sperryville Co 2 Fire and Rescue Fire Department 
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County Jurisdiction Facility Name Facility Type 

Rappahannock 
Amissville Co 3 Fire and Rescue Fire Department 

Rappahannock  
 Co 4 Fire and Rescue Fire Department 

Rappahannock 
Castleton Co 5 Fire and Rescue Fire Department 

Rappahannock 
Sperryville Co 7 Fire and Rescue Fire Department 

Rappahannock 
Chester Gap Co 9 Fire and Rescue Fire Department 

Rappahannock 
Sperryville Hearthstone School School 

Rappahannock 
 Child Care and Learning Center Day Care 

Rappahannock 
 Rappahannock County Co-Op Co-Op 

   

 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 81

FLOOD 
The vulnerability assessment for the flood hazard in the Rappahannock-Rapidan Region is based 
on a detailed GIS analysis utilizing data provided by the counties and in some cases 
municipalities.  Building on the maps of spatial extent shown in the Hazard Analysis,26 a table 
was created to capture the number and value of at-risk structures (Table 6.3) based on their 
intersection with known flood hazard boundaries and, when known, the year in which they 
were built.  This is an essential factor in that the year the structure was built reflects whether 
or not the structure was built pre-FIRM—in other words, prior to that community joining the 
National Flood Insurance Program and the subsequent enforcement of floodplain management 
practices.   

At-Risk Structures 

A total of 9,641 parcels within the region have been identified through GIS analysis as 
intersecting with the 100-year floodplain.  Where data was available, these parcels were 
further analyzed to determine if the structures on those parcels were located in the 100-year 
floodplain.  This analysis generated a total of 1,171 structures that are located in the 
floodplain.  These “floodplain structures” amount to an assessed value of $178,226,500.  Of 
these 1,171 floodplain structures, 266 are known to be pre-FIRM (built prior to the local 
enforcement of NFIP standards) and are therefore considered to be the “at-risk” structures27.  
As shown in Table 6.3, the total assessed value of these at-risk structures is $53,664,999. 

 

Table 6.3 
Overview of Flood Vulnerability in the Rappahannock-Rapidan Region  

100-Year Floodplain (Zones AE and A) 

Jurisdiction 
NFIP 
Entry 
Date 

Effective 
FIRM 

Parcels 
Intersecting 
Floodplain 

Number of 
Structures Assessed Value 

Number of  
Pre-FIRM 

Structures 

Value of Pre-
FIRM 

Structures 
 

Annualized 
Losses 

Culpeper County 7/1/87 7/1/87 1,453 280 $34,961,200 106 $26,983,100 $269,831

Culpeper 3/2/89 3/2/89 455 126 $16,046,700 30 $7,822,500 $78,225

Fauquier County 11/1/79 8/19/91 5,361 261 $38,380,400 Unknown Unknown $383,804

Remington 3/18/80 3/18/80 114 175 $10,930,200 Unknown Unknown $109,302

Warrenton 8/1/79 8/1/79 64 7 $714,600 Unknown Unknown $7,146

Madison County  4/3/89 4/3/89 708 139 $20,111,100 130 $18,859,399 $188,594

Madison NSHA None 0 0 $0 0 $0 $0

Orange County  9/10/84 9/30/95 806 51 $3,316,000 Unknown Unknown $33,160

Gordonsville NP  6 6 $573,300 Unknown Unknown $5,733

Orange  10/17/97 None 0 0 $0 0 0 $0
Rappahannock 
County28  8/24/84 8/3/98 674 126 $52,193,000 Unknown Unknown $521,930

REGIONWIDE TOTALS 9,641 1,171 $178,226,500 266 $53,664,999 $1,597,725

                                                      
26 Maps showing the spatial extent of flooding in the Rappahannock-Rapidan Region including all five 
counties and the municipalities of Culpeper, Gordonsville, Warrenton, and Remington, based on Q3 Digital 
Flood Data are shown under “Flood” in the Hazard Analysis section (Section 5 of this Plan). 
27 The year a structure was built is only known in Culpeper County, Town of Culpeper, and Madison County. 
28 The digital data layers for Rappahannock County do not overlay exactly with each other.  The analysis 
was performed anyway, using this inaccurate data.  In order to determine the flood hazard risk more 
accurately, better data should be developed. 
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*Total value of all parcels intersecting the floodplain.   

Annualized Losses for Flood 

An annualized loss estimate of $1,597,725 was generated by assuming 100 percent loss to all of the 
identified at-risk structures during a 100-year flood event.  The annualized loss estimate was calculated by 
dividing the total exposed building value of pre-FIRM structures in the 100-year floodplain by 100.  When 
the year-built data was not known, all structures in the floodplain are considered to be at risk. This helps 
to provide a “worst-case” scenario for these jurisdictions.   
 
Case Study: HAZUSMH flood analysis used in Sperryville and Washington 
(Rappahannock County) 

In an effort to utilize the newly developed HAZUSMH Flood Module in this plan, flood analyses to 
compute potential damages that can be expected in a 100-year flood event were run in the 
towns of Sperryville and Washington in Rappahannock Counties.  The analysis states that no 
buildings in either town would be damaged during a 100-year event.  The results do not appear 
to provide accurate information as to what would happen in a real 100-year flood event based 
upon local knowledge of the areas studied.  Sperryville in particular has several houses and 
businesses that flood during any measurable rain event that are not accounted for in this 
analysis.  The modeling abilities of HAZUSMH are best used for regional analysis and this analysis 
proves that when better local data is available, it should be used to provide the most accurate 
assessment.    

National Flood Insurance Program Data 

It is relevant to note in this discussion of flood hazard vulnerability certain vital statistics with regard to the 
National Flood Insurance Program.  As of September 30, 2003, there were 215 flood insurance policies in 
the Rappahannock-Rapidan Region.  These policies amounted to $119,568 in total premiums and 
$35,501,800 in total insurance coverage (Table 6.4).   
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Table 6.4 
National Flood Insurance Policy Information for the Rappahannock Rapidan Region 

 

Community Name Policies in force Insurance in force, whole Premiums in force 

Culpeper County  15 $2,326,400.00 $10,612.00

Culpeper   12 $2,373,000.00 $5,986.00

Fauquier County  63 $11,861,600.00 $41,968.00

Remington  38 $4,839,600.00 $19,591.00

Warrenton  1 $250,000.00 $330.00

Madison County  33 $5,861,700.00 $13,616.00

Madison   0 

Orange County  15 $2,485,500.00 $6,581.00

Gordonsville 0 

Orange   1 $25,000.00 $250.00

Rappahannock County  37 $5,479,000.00 $20,634.00

Washington  0 

REGION TOTALS: 215 $35,501,800.00 $119,568.00
Data as of 9/30/03 

Repetitive Loss Properties 

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 National 
Flood Insurance Program, 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 strong goal of FEMA is to reduce the numbers 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 5 repetitive loss properties within the jurisdictions of the 
Rappahannock Rapidan Region (Table 6.5).29  However, because of the relatively low amount of claims 
paid for these properties, none of these properties are on FEMA’s national “Target 10,000” list of the most 
concerning repetitive loss properties in the Nation.  Specific addresses of the properties shown in here are 
deliberately not included in this Plan as required by law.30   

                                                      
29 Data from FEMA was provided to R-RRC officials by the Virginia Division of Emergency Management on 
03/15/2004. 
30 NFIP repetitive loss data is protected under the federal Privacy Act of 1974 (5 U.S.C. 552a) which 
prohibits personal identifiers (i.e., owner names, addresses, etc.) from being published in local mitigation 
plans.   
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Table 6.5 

NFIP Repetitive Loss Properties in the Rappahannock Rapidan Region 

Jurisdiction Street Name Flood 
Zone 

Number of 
Insured 
Losses 

Total NFIP 
Claims Paid Mitigated? 

Criglersville RR 670 AE 2 $19,668 No 
Criglersville RR 670 AE 2 $38,011 No 
Culpeper James Madison Highway  A 2 $46,864 No 
Orange Spicers Mill A 2 $69,790 No 
Warrenton Airlie Road A 2 $15,795 No 
TOTAL 10 $190,131  

Source: Federal Emergency Management Agency  
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HURRICANES AND TROPICAL STORMS 
Historical evidence shows that the Rappahannock-Rapidan Region is vulnerable to damaging hurricane and 
tropical storm-force winds.31  Loss estimates for wind were developed based on probabilistic scenarios 
using HAZUSMH (Level 1 analysis).32  Table 6.6 shows number of structures damaged and estimated losses 
for 50, 100 and 500-year return periods.  In order to provide a summary of potential wind-related losses, an 
annualized loss estimate of $1,050,000 was derived from the HAZUSMH assessment. 
 

Table 6.6 
HAZUSMH Estimates of Potential Losses for Hurricane-force Winds 

Level of Event Approximate Number of 
Structures Damaged Estimated Losses 

50-year Storm (60–69 MPH Winds) 50 $4,522,000 
100-year Storm (71–80 MPH Winds) 400 $15,531,000 
500-year Storm (91–99 MPH Winds) 5,600 $79,359,000 

 
 

SEVERE THUNDERSTORMS AND TORNADOES 
Historical evidence shows that most of the state is vulnerable to thunderstorm and tornado activity.  These 
particular hazards are often associated with one another, as tornadoes often result from severe 
thunderstorm activity.  Tornadoes may also occur during a tropical storm or hurricane.  However, because 
it cannot be predicted where thunderstorm and tornado damage may occur, the total dollar exposure 
figure of $8,541,868,000 for buildings and facilities within the region is considered to be exposed and could 
potentially be affected. 
 
For the severe thunderstorm and tornado hazards, best available data on historical hazard occurrences 
(limited to NOAA National Climatic Data Center records) was used to produce an annualized loss estimate 
of potential damages for each county.  Using this data, annualized loss estimates were generated by 
totaling the amount of property damage for each county over the period of time for which records were 
available, and calculating the average annual loss.  In instances where multiple counties are affected and 
the value for property damage reflects the total for the affected area, the average property damage for 
each county was calculated to produce an annualized loss estimate of potential damages for each county.  
Based on historic property damages, a regional annualized loss estimate of $191,030 was generated for 
severe thunderstorms.  A regional annualized loss of $186,328 was generated for tornadoes. 

WILDFIRE 
Based on information obtained from the Virginia Department of Forestry for events reported from 1995-
2001, the annualized loss for the region is $50,915.  Fires that occurred on federal lands are not included in 
this assessment.  This will lower the actual expected annualized loss for certain counties, especially those 
with portions of their county located in Shenandoah National Park.  Future updates of the plan should 
attempt to obtain and include that data in the assessment. 

                                                      
31 Refer to the Hazard Analysis section of this risk assessment for detailed historical information. 
32 According to FEMA’s HAZUS Web site, “a Level 1 analysis yields a rough estimate based on the 
nationwide database and is a great way to begin the risk assessment process and prioritize high-risk 
communities.” 
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DROUGHT 
The entire Rappahannock-Rapidan Region is vulnerable to drought.  Since 1995, the region has been 
severely impacted by drought, with damages totaling over $130 million.  However, before this period, very 
little historical data exists on past drought events.  Therefore it is very difficult to determine an annualized 
loss that can be expected for the region for drought.  Based upon the events discussed in the Hazard 
Analysis section, the regional annualized loss estimate for the Rappahannock-Rapidan Region is $2,251,736.  
The bulk of that value is for losses to crops and farmlands caused by drought events from 1995 to 2004.   In 
the NCDC database, the value associated with each event is not broken down by county so it is difficult to 
determine separate annualized losses by county.  It is assumed that all buildings and facilities are exposed 
to drought but would experience negligible damage in the occurrence of a drought event, but crop 
damages would naturally suffer the greatest amount of damage.  This is of particular importance to 
officials in this region, as farming is a major industry in the region. 
 
The annualized loss estimate for drought is somewhat inflated because of the unusually high periods of 
drought that have occurred recently and the lack of historical drought data before 1995 to counterbalance 
the recent events.  

WINTER STORMS 
For the winter storm hazard, best available data on historical hazard occurrences (limited to 
NOAA National Climatic Data Center records) was used to produce an annualized loss estimate 
of potential damages for each county.  Using this data, annualized loss estimates were 
generated by totaling the amount of property damage for each county over the period of time 
for which records were available, and calculating the average annual loss.  In instances where 
multiple counties are affected and the value for property damage reflects the total for the 
affected area, the average property damage for each county was calculated to produce an 
annualized loss estimate of potential damages for each county.  
 
Unlike hazards such as tornadoes that typically impact a specific location, winter storms most 
often affect large geographic areas and often impact multiple counties.  Based on estimated 
historical property damages for the Rappahannock-Rapidan Region due to winter storms, an 
annualized loss estimate of $204,26933 for this hazard was calculated.  Potential losses may be 
further inflated by additional factors not represented in this estimate, such as costs associated 
with the removal of snow from roadways, debris clean-up, some indirect losses from power 
outages, etc. 
 
A qualitative factor in terms of vulnerability to winter storms in the Rappahannock-Rapidan 
Region is the fact that severe winter storms occur more frequently than in other parts of the 
state and therefore there is, not surprisingly, a high level of awareness on the part of residents 
in the region in preparing for and responding to winter storm conditions in a manner that will 
minimize the danger to themselves and others.  This heightened awareness is especially 
important to cutting down on the number of traffic accidents caused by negligent drivers. 

EROSION 
Erosion vulnerability for the region is difficult to determine because there are no historical records for 
previous occurrences of erosion events.  Vulnerability is limited to areas along rivers, creeks and streams to 
areas of steep slopes.  Future updates to this Plan will attempt to address erosion vulnerability in greater 
detail.   

                                                      
33 The winter storm annualized loss estimate includes damages associated with nor’easters.   
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EARTHQUAKES 
According to the maps in the Hazard Analysis section, the region’s risk to earthquakes can be 
considered limited; however, potential losses should a significant earthquake event occur—for 
example an earthquake registering 8.5 on the Richter Scale—is considered to be moderate.  
Table 6.7 provides generalized loss estimates for the 100-, 500-, 1,000- and 2,500-year return 
periods based on probabilistic scenarios using HAZUSMH.  The annualized loss estimate for the 
earthquake hazard is $233,000.   
 

Table 6.7 
Estimates of Potential Losses for Earthquake 

Level of Event Estimated Losses 

100-year Event Less than $1 million 
500-year Event $43 million 
1,000-year Event $202 million 
2,500-year Event $657 million 

SINKHOLES 

Any damage resulting from a sinkhole or landslide would be localized and, due to the uniform 
nature of risk to these hazards on a countywide scale, it is not possible to generate maps or 
tables showing potential loss estimates or particularly at-risk structures or properties. 
 
Because sinkholes have occurred in the region in the past, it can be expected that they will 
occur again in the future, however, vulnerability is considered to be negligible because these 
events are very random and do not effect a large area.   

LANDSLIDES 

There is no simple methodology in place for determining the region’s vulnerability to landslides.  The maps 
in Section 5 provide a general indication of the areas that could expect to experience a landslide, however, 
it is extremely difficult to determine the number of buildings and people at risk.  Future updates of this 
Plan will explore this landslide vulnerability is greater detail.   
 
However, as a result of the June 27, 1995 storm that wreaked havoc in Madison County, the United States 
Geological Survey (USGS) conducted a survey that analyzed the damage caused by that storm and did a 
limited amount of project areas of potential future damages (See Figure 6.7).  This report can be obtained 
from the USGS or online at http://geohazards.cr.usgs.gov/pubs/ofr/97-438/97-438.html.   
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Figure 6.7 
USGS Landslide Study for Madison County  
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DAM/LEVEE FAILURE 
Figure 6.8 shows the location of dams in the Rappahannock-Rapidan Region in relation to 
population density.  Whereas this may not support any conclusive correlation between dam 
breaches or failures and affected populations, it does aid the planning process by visually 
placing all known state-regulated dams in direct relationship to population distribution. 
 
Future updates of the Plan may include a detailed analysis of the property directly downstream 
of the high hazard dams in order to better determine the amount of property vulnerable to a 
dam breach. 
 

FUTURE VULNERABILITY 

Portions of the Rappahannock-Rapidan Region are experiencing rapid development as the 
Washington, DC metropolitan area continues to move westward.  The vulnerability of future 
buildings, infrastructure and critical facilities is a great concern to community leaders across 
the region.  As discussed in the Capability Assessment section of this Plan, many of the day-to-
day activities in local governments in the region are designed to deal with these challenges.  

    

Land uses and development trends in the region are briefly discussed in this section and in the 
Community Profile.  Future Plan updates will address development trends and future 
vulnerability (to include the number and types of future buildings, infrastructure, and critical 
facilities located in the identified hazard areas) in more detail, in particular for hazards with a 
spatially defined hazard boundary, such as flood.   

UNIQUE RISKS FOR LOCAL JURISDICTIONS 
During the Mitigation Strategy workshop, Hazard Mitigation Committee members were asked to 
identify local risk areas that were not identified in the overall risk assessment for the entire region.   
The Town of Orange and Rappahannock County have identified unique risks for the jurisdictions.  
They are summarized in below. 

 
 

Jurisdiction: Town of Orange 
Unique Hazards:  

• Railroad goes right through the middle of East Main Street.  Various chemicals and 
hazardous materials are transported by train frequently.   

• Natural Gas Plant in Unionville (piped throughout county) 
• Proximity to North Anna Nuclear Power Plant 
• Interstate corridor (Interstates 64 and 95) increases truck traffic 

Populations at Risk: The entire population – dependent on type of chemical or event and 
wind direction.   
Special Populations at Risk: Nursing residents, senior citizens, mental health assisted 
facility 
Property at Risk: There are approximately thirty businesses in downtown that are vulnerable 
to the railroad.  For all the other hazards, the entire county and all the property within the 
county are at risk to the listed unique hazards.   
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Officials from Madison and Rappahannock Counties also wished to note an increase of their wildfire hazard 
risk ranking from “Low” to “High.”  

 

Jurisdiction: Rappahannock County 
Unique Hazard:  The presence of Shenandoah National Park means that wildfire is both a 
heightened risk as well as an unmanageable one.   
Populations at Risk: The entire population (approximately 300-500 people) along the 
Western border of the County.  1/5 of the County is in the park.   
Special Populations at Risk: None 
Property at Risk: 125 houses, valued at approximately $16 million, 50 commercial structures 
valued at approximately $12 million   
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Table 6.8 
Summary of Potential Annualized Losses  

(From Quantitative Assessment) 

Hazard Estimated Annualized Losses 

Drought $2,251,736 
Flood $1,597,725 

Hurricanes and Tropical Storms $1,050,000 
Earthquakes $233,000 

Winter Storms $204,269 
Severe Thunderstorms  $191,030 

Tornadoes $186,328 
Wildfire $50,915 
Sinkholes Negligible 
Landslides Unknown 

Erosion Unknown 
Dam/Levee Failure Unknown 

 
Based upon the qualitative approach defined in detail under Methodologies Used, the risk from natural 
hazards in the Rappahannock-Rapidan Region was weighed by the Mitigation Advisory Committee and 
criteria was used to assign values to the likelihood of occurrence, spatial extent affected, and potential 
impact of each hazard.  These values combined to form a total rating for each hazard (Table 6.9).  The 
top three hazards identified through this process are flood, hurricanes and tropical storms and winter 
storms. 
 

Table 6.9 
Hazard Risk Ratings  

(From Qualitative Assessment) 

Hazard Likelihood Spatial Extent Potential 
Impact 

HAZARD 
RATING 

Flood Highly Likely (3) Moderate (2) Critical  (3) 8 
Hurricanes and Tropical Storms Possible (1) Large (3) Critical (3) 7 
Winter Storms Likely (2) Large (3) Limited (2) 7 
Severe Thunderstorms and  
Tornadoes Likely (2) Small (1) Critical  (3) 6 

Drought Possible (1) Large (3) Limited  (2) 6 
Dam/Levee Failure Possible (1) Moderate (2) Limited (2) 5 
Earthquakes Possible (1)  Large (3) Minor (1) 5 
Wildfire Highly Likely (3) Small (1)  Minor (1) 5 
Landslides Likely (2) Small (1) Minor (1) 4 
Erosion Likely (2) Small (1) Minor (1) 4 
Sinkholes Possible (1) Small (1) Minor (1) 3 
 
The conclusions drawn from the qualitative and quantitative assessments, combined with final 
determinations from the Mitigation Advisory Committee, were fitted into three categories for a final 
summary of hazard risk based on High, Moderate or Low designations (Table 6.10).  The three high-risk 
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hazards identified through this process are the flood, the hurricane and tropical storm hazard and the 
winter storm hazard.  The two moderate-risk hazards identified are the severe thunderstorm and tornado 
hazard and the drought hazard.  All other hazards are classified as low risk.34 
 

Table 6.10 
Estimated Risk Levels for the Rappahannock-Rapidan Region  

(Combination of Qualitative and Qualitative Assessments) 

HIGH RISK HAZARDS 
Flood 

Hurricanes and Tropical Storms 
Winter Storms 

MODERATE RISK HAZARDS Severe Thunderstorms and Tornadoes 
Drought 

LOW RISK HAZARDS 

Earthquakes, Sinkholes, Landslides 
Wildfire  

Dam/Levee Failure 
Erosion 

 
It should be noted that although some hazards may show Moderate or Low risk, hazard 
occurrence is still possible.  Also, any hazard occurrence could potentially cause a sizable 
impact and losses could be extremely high (i.e., an F5 tornado or a destructive earthquake). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                      
34 Human-caused hazards have been similarly ranked in Appendix E.   
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This section of the Plan discusses the capability of the Rappahannock-Rapidan Region and the 
participating municipal jurisdictions to implement hazard mitigation activities.  It consists of 
the following four subsections: 
 

• What is a Capability Assessment? 
• Conducting the Capability Assessment 
• Capability Assessment Findings 
• Conclusions of the Capability Assessment 

WHAT IS A CAPABILITY ASSESSMENT? 
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.35  
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 of 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. 
 
The capability assessment completed for the Rappahannock Rapidan Region and its jurisdictions 
serves as a critical planning step and an integral part of the foundation for designing an 
effective multi-jurisdictional hazard mitigation strategy.  Coupled with the Risk Assessment, 
the Capability Assessment helps identify and target meaningful mitigation actions for 
incorporation in the Mitigation Strategy portion of the Hazard Mitigation Plan.  It helps 
establish the goals and objectives for the Rappahannock Rapidan Region to pursue under this 
Plan, and also ensures that those goals and objectives are realistically achievable under given 
local conditions. 

Conducting the Capability Assessment  
In order to facilitate the inventory and analysis of local government capabilities throughout the 
Rappahannock-Rapidan Region, a detailed Capability Assessment Survey36 was distributed to 
the participating Rappahannock Rapidan Region’s local municipal jurisdictions, including five 
counties and six towns.  The survey questionnaire, which was completed by applicable local 
government officials, requested information on a variety of “capability indicators” such as 

                                                      
35 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 to develop 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)).   
36 The Capability Assessment Survey instrument used to assess county and municipal capabilities is 
available through the Rappahannock Rapidan Regional Planning Commission upon request. 
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existing local plans, policies, programs or ordinances that contribute to and/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 these survey results provide an inventory of existing local plans, ordinances, 
programs and resources in place or under development in addition to their overall effect on 
hazard loss reduction.  In completing the survey local officials were also required to conduct a 
self-assessment of their jurisdiction’s specific capabilities.  The survey instrument thereby not 
only helps accurately assess each jurisdiction’s degree of local capability, but also serves as a 
good source of introspection for those jurisdictions wishing to improve their capability. 
 
The identification of opportunities and specific actions to be proposed as part of the 
community’s mitigation strategy often develop as an outcome of completing a capability 
assessment. 
 
The information provided by participating counties and towns in response to the survey 
questionnaire is analyzed using a general scoring methodology37 applied to quantify and rank 
each jurisdiction’s overall capability.  According to the scoring system, each capability 
indicator is assigned a point value based on its relevance to hazard mitigation.  Additional 
points are added based on each jurisdiction’s self-assessment of their own planning and 
regulatory capability, administrative and technical capability, fiscal capability and political 
capability.   

Capability Assessment Findings 
The findings of the capability assessment are summarized in this Plan to provide insight into 
the capacity of the Rappahannock Rapidan Region’s jurisdictions to implement hazard 
mitigation activities.  All information is based upon the responses provided by local government 
officials to the Capability Assessment Survey.   
 
 
 

                                                      
37 The scoring methodology used to quantify and rank each jurisdiction’s capability can be found in Appendix 
C.  Hard copies of the completed surveys can be obtained through the Rappahannock Rapidan Regional 
Planning Commission upon request. 
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Planning and Regulatory Capability 

Planning and regulatory capability is based on the implementation of plans, ordinances and 
programs that demonstrate a local 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 response and mitigation planning, 
comprehensive land use planning and transportation planning in addition to the enforcement 
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. 
 
This assessment is designed to provide a general overview of the key planning and regulatory 
tools or programs in place or under development for jurisdictions in the Rappahannock Rapidan 
Region, along with their potential effect on loss reduction.  This information will help identify 
opportunities to address existing gaps, weaknesses or conflicts with other initiatives in addition 
to integrating the implementation of this Plan with existing planning mechanisms, where 
appropriate. 
 
Table 7-1 provides a summary of the relevant local plans, ordinances and programs already in 
place or under development for the Rappahannock Rapidan Region’s participating local 
governments.  An (x) mark indicates that the given item is currently in place and being 
implemented by the local jurisdiction, or that it is currently being developed for future 
implementation.  A (√) mark indicates that the jurisdiction uses the State plan, and a (Ж) mark 
indicates that the County Plan/Ordinance is used.  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. 
 
Following the inventory of local plans, programs and policies is a description of each element 
upon which the local jurisdiction’s capability score was based.   
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Table 7-1 
Relevant Pl ans, Ordinances, and Programs 
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Culpeper County  X  √ √ X   X  X  X X X  X X X X  X    

Town of Culpeper X  √ √ X   Ж     X X X X X X Ж      

Fauquier County X   X X X X X X X X X X X X X X X X X X ? ? X 

Town of Warrenton X    X X X Ж   X  X X X X X  X X X    

Town of 
Remington X   X X X  Ж  Ж Ж Ж Ж   X X X Ж Ж     

Madison County X    X X  X   X X  X X X X  X      

Town of Madison     X          X X X  Ж Ж     

Orange County X  √ √ X   X X X X  X  X X X X X      

Town of Orange X    X   Ж  Ж  X    X X  Ж Ж     

Town of 
Gordonsville     X                    

Rappahannock 
County X  X X X X  X  X X X   X X X X X  X    

√ Use State Plan 
ж Use County Plan/Ordinance 
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Emergency Management  
Hazard mitigation is widely recognized as one of the four primary phases of emergency 
management.  Other phases include preparedness, response and recovery.  In reality, each 
phase is interconnected with hazard mitigation as Figure 7-1 suggests.  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 regarding emergency management plans in order to assess the 
jurisdiction’s willingness to plan and their level of technical planning proficiency.  
 
Figure 7-1  
The Four Phases of Emergency Management 

 
 
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. 
 

• Prior to this multi-jurisdictional mitigation planning process, only one jurisdiction has 
incorporated hazard mitigation into their Emergency Operations Plan.  Three 
jurisdictions reference the State Hazard Mitigation Plan, however, none of the 
jurisdictions has previously prepared a hazard mitigation plan.  Once developed, this 
Plan will be maintained and implemented by the Rappahannock-Rapidan Regional 
Commission and each of the participating municipalities, and is expected to have a 
high effect on loss reduction. 

 
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. 
 

• Survey results indicate that only three of the jurisdictions have their own disaster 
recovery plan, three reference the State plan and the remaining jurisdictions do not 
have a disaster recovery plan.  A potential mitigation action that should be considered 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 98

is for all participating jurisdictions to develop their own disaster recovery plan that 
would incorporate mitigation opportunities into the disaster recovery process. 

 
Emergency Operations Plan: An emergency operations plan outlines responsibilities and the 
means by which resources are deployed to respond to an emergency or disaster.  Many 
communities choose to update their emergency operations plan before events occur to better 
prepare for future disasters.  This is an example of hazard mitigation.   
 

• Each of the five counties in the Rappahannock-Rapidan Region Emergency Management 
maintains their own emergency operations plan that also covers their respective 
jurisdictions.  In general, emergency operations planning has been determined to have 
a moderate effect on loss reduction, as its emphasis focuses on preparedness and 
response operations rather than hazard mitigation activities. 

 
Continuity of Operation Plan: A continuity of operations plan establishes a chain of command, 
line of succession, and plans for backup or alternate emergency response resources in case of 
an extreme emergency.  Developing a continuity of operation plan is an example of hazard 
mitigation.   
 

• Survey results indicate that only two jurisdictions in the Rappahannock-Rapidan Region 
have a continuity of operations plan in place.  Each of the other jurisdictions is 
encouraged to consider preparing their own continuity of operations plans as a possible 
mitigation action for inclusion this Plan.  

 
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.   
 

• Four of the five counties in the Rappahannock-Rapidan Region have a radiological 
emergency plan, two towns rely on their respective county plans, and one county and 
three towns do not have a plan. 

 
SARA Title III Emergency Response Plan:  A 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 Superfund 
Amendments and Re-authorization Act (SARA), also known as the Emergency Planning and 
Community Right-to-Know Act (EPCRA).   
 

• Four of the five counties in the Rappahannock-Rapidan Region have this type of plan, 
one town uses its’ county plan, one town has its’ own plan, and one county and three 
towns do not have a plan. 

General Planning 

The implementation of hazard mitigation activities should involve agencies and individuals 
beyond the emergency management profession.  Other stakeholders may include local 
planners, public works officials, economic development specialists and others.  Because in 
many instances, concurrent local planning efforts help achieve or complement hazard 
mitigation goals, even though they are not specifically designed as such, the Capability 
Assessment Survey asked questions regarding each jurisdiction’s general planning capabilities 
and the degree to which hazard mitigation is integrated into other ongoing planning efforts. 
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Comprehensive Land Use Plan:  A comprehensive land use plan establishes the overall vision for 
a community, and serves as a guide for future governmental decision making.  Typically a 
comprehensive plan is comprised of a summary of current and expected demographic 
conditions, land use, transportation elements and community facilities.  Given the broad 
nature of the plan and its regulatory standing in many communities, the integration of hazard 
mitigation measures into the comprehensive plan can greatly enhance the likelihood of 
achieving risk reduction goals, objectives and actions. 
 

• All jurisdictions within the region have a comprehensive land use plan as required by 
state law.     

 
Capital Improvements Plan: A capital improvement plan guides the scheduling of spending for 
public improvement projects.  A capital improvements plan can serve as an important 
mechanism to guide 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. 
 
 
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 to include the identification of the most effective way to reduce future damages.38  
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 harms way.   

 
 
Zoning Ordinances: Zoning represents the means by which land use is controlled by local 
governments.  As part of a community’s police power, zoning is used to protect the public 
health, safety and welfare of those within a given jurisdiction.  A zoning ordinance is the 
mechanism through which zoning is implemented.  Since zoning regulations enable municipal 
governments to limit the type and density of development, it can serve as a powerful tool, 
especially when applied in identified hazard areas. 
 

• All of the participating jurisdictions have a zoning ordinance. 
 
Subdivision Ordinances: A subdivision ordinance is generally intended to regulate the 
development of housing, commercial and industrial 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.39  
 

• All of the participating jurisdictions have a subdivision ordinance. 
 
Building Codes, Permitting and Inspections: Building Codes regulate construction standards.  In 
many communities permits must be issued and inspections of work must take place for new 
construction.  Decisions regarding the adoption of building codes (that account for hazard risk), 

                                                      
38 See Protecting the Past from Natural Disasters.  1989.  Nelson, Carl.  National Trust for Historic 
Preservation: Washington D.C. 
39 For additional information regarding the use of subdivision regulations in reducing flood hazard risk, see 
Subdivision Design in Flood Hazard Areas.  1997.  Morris, Marya.  Planning Advisory Service Report 
Number 473.  American Planning Association: Washington D.C. 
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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. 
 

• All five counties have a building code, one town has its own building code, and four 
towns use their respective county’s code. 

 
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).40  Under the BCEGS program, ISO assesses the building 
codes and enforcement of these codes in a particular community, 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 
behind this is that communities with well-enforced, up-to-date codes should have fewer losses, 
and insurance rates can reflect that in these communities. 
 
In conducting the assessment ISO collects information related to personnel qualification and 
continuing education, as well as the number of inspections performed per day.  This type of 
information, combined with local building codes, is used to determine a grade for that 
jurisdiction.  The grades range from 1 to 10, with the lower grade being more ideal.  A BCEGS 
grade of 1 represents exemplary commitment to building code enforcement, and a grade of 10 
indicates less than minimum recognized protection. Table 7.2 lists the BCEGS ratings for the 
jurisdictions in the region.   
 

Table 7.2 
BCEGS Ratings in the Region 

 

Jurisdiction 
BCEGS 

Residential 
Rating 

BCEGS 
Commercial 

Rating 

Year Last 
Rated 

Culpeper County 3 3 1998 

Culpeper Covered by Culpeper County 

Fauquier County 3 3 2000 

Remington Protected by Fauquier County 

Warrenton 4 4 1997 

Orange County 4 4 1998 

Gordonsville Covered by Orange County 

Orange Covered by Orange County 

Madison County 4 4 2002 

Madison Covered by Madison County 

Rappahannock County 4 4 1998 

 
 

Floodplain Management  
Flooding represents the greatest natural hazard facing the nation.  At the same time the tools 
available to reduce the impacts associated with flooding are among the most developed when 
compared to other hazard-specific mitigation techniques.  In addition to approaches that cut 
across hazards such as education, outreach, and the training of local officials, the National 

                                                      
40 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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Flood Insurance Program (NFIP) contains specific regulatory measures that enable government 
officials to determine where and how growth occurs relative to flood hazards.  Participation in 
the NFIP is voluntary for local governments; however, program participation is strongly 
encouraged by FEMA as a first step for implementing and sustaining an effective hazard 
mitigation program.  It is therefore used as part of this assessment as a key indicator for 
measuring local capability. 
 
In order for a county or municipality to participate in the NFIP they must adopt a local flood 
damage prevention ordinance which requires jurisdictions to follow established minimum 
building standards in the floodplain.  These standards require that all new buildings and 
substantial improvements to existing buildings will be protected from damage by a 100-year 
flood event, and that new development in the floodplain will not exacerbate existing flood 
problems or increase damage to other properties. 
 
A key service provided by the NFIP is the mapping of identified flood hazard areas.  Once 
completed, the Flood Insurance Rate Maps (FIRMs) are used to assess flood hazard risk, regulate 
construction practices and set flood insurance rates.  FIRMs are an important source of 
information to educate residents, government officials and the private sector about the 
likelihood of flooding in their community. 
 
An additional indicator of floodplain management capability is the active participation of local 
jurisdictions in the Community Rating System (CRS).  The CRS is an incentive-based program 
that encourages counties and municipalities to undertake defined flood mitigation activities 
that go beyond the minimum requirements of the NFIP, adding extra local measures to provide 
protection from flooding.  All of the 18 creditable CRS mitigation activities are assigned a range 
of point values.  As points are accumulated and reach identified thresholds, communities can 
apply for an improved CRS class.  Class ratings, which run from 10 to 1, are tied to flood 
insurance premium reductions as shown in Table 7.3.  As class ratings improve (the lower the 
number the better), the percent reduction in flood insurance premiums for NFIP policyholders 
in that community increases. 
 

Table 7-3  
CRS Premium Discounts, By Class 

CRS Class Premium 
Reduction 

1 45% 

2 40% 

3 35% 

4 30% 

5 25% 

6 20% 

7 15% 

8 10% 

9 5% 

10 0 

Source: FEMA 
 

Community participation in the CRS is voluntary.  Any community that is in full compliance with 
the rules and regulations of the NFIP may apply to FEMA for a CRS classification better than 
class 10.  The CRS application process has been greatly simplified over the past several years, 
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based on community comments intended to make the CRS more user friendly, and extensive 
technical assistance available for communities who request it. 
 

• There are currently no CRS communities in the Rappahannock-Rapidan Region. 
 
Floodplain Management Plan: A floodplain management plan (or a flood mitigation plan) 
provides a framework for action regarding the corrective and preventative measures put in 
place to reduce flood-related impacts.  Floodplain management plans are similar to hazard 
mitigation plans except for the fact that they focus solely on the flood hazard and identifying 
specific actions to address flooding problems within a jurisdiction.      
 
Stormwater Management Plan: A stormwater management plan is designed to address flooding 
associated with stormwater runoff.  The stormwater management plan is typically focused on 
design and construction measures intended to reduce the impact of minor urban flooding.  
Stormwater management plans are an excellent way for local governments to regulate 
stormwater flow within the jurisdiction and to prevent future stormwater problems.    

Administrative and Technical Capability 
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 determining if the personnel resources are sufficient for 
undertaking these activities.  The degree of intergovernmental coordination among 
departments also affects administrative capability.  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 Geographic Information Systems (GIS) to analyze 
and assess community hazard vulnerability. 
 
Intergovernmental coordination is an important element of administrative capability.  
Cooperation between local government offices and even between the governments within the 
region, is critical to the overall effectiveness of the local government structure.  Effective 
intergovernmental coordination includes good communication and sharing of ideas, resources 
and success stories.  In terms of hazard mitigation, intergovernmental coordination can be 
found in the form of Memorandums of Understanding, interlocal agreements, regional planning 
meetings, among other sources.    
 
The Planning Process section of this plan mentions that the Rappahannock-Regional 
Commission, in coordination with FEMA, hosted a HAZUSMH training class, May 13 and 14, 2004 
at the Lord Fairfax Community College in Warrenton, VA.  HAZUSMH is discussed in greater 
detail in the Risk Assessment sections of this Plan but is essentially a loss estimation modeling 
software that FEMA encourages to be used in developing hazard mitigation plans.  By hosting 
and attending this workshop, the R-RRC GIS demonstrate a willingness to take the lead in the 
region in technical training and coordination.         
 
Additional information on administrative and technical capability for the Rappahannock 
Rapidan Region’s jurisdictions is provided in the completed hard copy surveys, which can be 
obtained through the Rappahannock Rapidan Regional Planning Commission. 
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Fiscal Capability  
The ability of a local government to take action is often closely associated with the amount of 
money available to implement policies and projects.41  This may take the form of outside grant 
funding awards or locally-based revenue and financing.  The costs associated with mitigation 
policy and project implementation vary widely.  In some cases policies are tied primarily to 
staff or administrative costs associated with the creation and monitoring of a given program.  
In other cases, direct expenses are linked to an actual project such as the acquisition of flood-
prone homes, which can require a substantial commitment from local, state and federal 
funding sources. 
 
The Capability Assessment Survey was used to capture information on each jurisdiction’s fiscal 
capability by identifying if jurisdictions dedicate funds for hazard mitigation related activities 
and if individual jurisdictions have successfully applied for and received Hazard Mitigation 
Grant Program (HMGP), Flood Mitigation Assistance (FMA) grant and/or Pre-Disaster Mitigation 
(PDM) program funding. 

CONCLUSIONS OF THE CAPABILITY ASSESSMENT  
The capability of local governments in Rappahannock-Rapidan Region varies greatly from 
jurisdiction to jurisdiction.  An interesting finding is that Fauquier County has the highest 
capability rating and is also the county experiencing the most development pressure from the 
Washington D.C. metro area.  The administrative and technical capability varied significantly 
between the jurisdictions due mainly to the access and use of GIS, especially concerning hazard 
mitigation activities.  Fiscally, all the jurisdictions are relatively equal.   
 
It is important to note that the Rappahannock Rapidan Planning Commission is an important 
factor in “leveling the playing field” with respect to capability, as they can provide 
information, planning support, and other resources to their member jurisdictions.   
 
Table 7-4 shows the results of the capability assessment using the designed scoring 
methodology.  According to the assessment the average local capability score for all local 
governments in Rappahannock Rapidan Region is 27.3 making the overall score for the region 
fall into the Moderate Capability ranking.     

 

                                                      
41 Gaining access to federal, state or other sources of funding is often an overriding factor driving the 
development of hazard mitigation plans.  However, an important objective of local governments seeking a 
more sustainable future is the concept of self reliance.  Over time counties and municipalities should seek 
the means to become less dependent on federal assistance, developing a more diversified approach that 
assesses the availability of federal, state and locally-generated funding to implement mitigation actions.  
Additional assistance may be available from the business and corporate sector as well as certain non-profit 
groups.  This should be coupled with an attempt to identify mitigation measures that cost little or no money, 
yet may compliment the larger array of actions identified in the plan.  
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Table 7-4  
Capability Assessment Results 

Jurisdiction Capability Score 

Culpeper County  31 
Town of Culpeper 23 
Fauquier County 50 
Town of Warrenton 31 
Town of Remington 21 
Madison County 26 
Town of Madison 12 
Orange County 38 
Town of Orange 16 
Town of Gordonsville 6 
Rappahannock County 37 

 
Local capability is something that all local governments should always strive to improve to 
maximize the services provided to local taxpayers who ultimately fund local government 
activities.  Ways to improve local capability to implement hazard mitigation techniques have 
been discussed above through the various types of plans, programs and policies.  Local 
governments wishing to improve their hazard mitigation capabilities should look to adopt and 
incorporate any of the plans, programs and policies discussed that are not already in place.  
This will serve to strengthen the overall local government framework as well as better prepare 
the local jurisdiction to reduce the impacts of natural and human caused hazards on the 
community.    

Linking the Capability and Risk Assessments with the Mitigation Strategy 

The conclusions of the Capability Assessment and Risk Assessment serve as the foundation for a 
meaningful hazard mitigation strategy.  During the process of identifying the goals and 
mitigation actions each jurisdiction must consider not only their level of hazard risk but also 
their existing capability to minimize or eliminate that risk. 
 
In jurisdictions where the overall hazard risk is considered to be HIGH and local capability is 
considered LIMITED, specific mitigation actions that account for these conditions should be 
considered.  This may include less costly actions such as minor ordinance revisions or public 
awareness activities.  If necessary, specific capabilities may need to be improved in order to 
better address recurring threats.  Similarly, in cases where the hazard vulnerability is LOW and 
overall capability is HIGH more emphasis can be placed on actions that may impact future 
vulnerability, such as guiding development away from known hazard areas using various 
regulatory measures. 
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Figure 7-2  
Risk vs. Capability Matrix 
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INTRODUCTION 
A mitigation strategy provides participating counties and towns in the R-RRC planning area with 
the basis of action for reducing the impacts of hazards.  Based on the findings of the Risk 
Assessment and the Capability Assessment, the mission statement, goals and actions that 
follow are intended to guide both the day-to-day operations and the long-term approach taken 
by counties and towns to reduce the impacts of hazards.  In order to achieve these aims, this 
section was separated into the following components: 

• Mitigation Goals; 

• Identification and Analysis of Mitigation Measures; and  

• Mitigation Action Plan 
 
The R-RRC Hazard Mitigation Plan was designed to be both comprehensive and 
strategic in nature.  That is, the Plan was created to provide a comprehensive review 
of hazards and identify far-reaching policies and projects intended to not only reduce 
the future impacts of hazards, but also to assist the region, counties and 
municipalities achieve compatible economic, environmental and social goals.  In 
addition, the Plan is strategic, in that all policies and projects were linked to 
departments or individuals responsible for their implementation.  When possible, 
funding sources were identified that could be used to assist in project 
implementation. 
 
The crucial basis for action in the R-RRC Hazard Mitigation Plan can be found in the Mitigation 
Action Plan (MAP), which lists specific actions, a general description, those responsible for 
implementation, potential funding sources that may be used, and an estimated target date for 
completion.  Each action was listed with the accompanying information.  This approach 
provided those in charge of the Plan’s overall implementation with a clear roadmap that can 
serve as an important monitoring tool.  The collection of actions also serves as an easily 
understood menu of policies and projects for those decision makers who want to quickly review 
the most important part of the Plan. 

Planning Approach 
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In order to guide the actions of those charged with implementation, the Plan follows a 
traditional planning approach, beginning with a mission statement that provides the overall 
guiding principle.  Goals are intended to meet the intent of the mission statement.  Next, 
mitigation actions are identified.  These actions may include policies or projects designed to 
reduce the impacts of future hazard events.  Each hierarchical step is intended to provide a 
clearly defined set of policies and projects based on a rational framework for action.  The 
components of the planning framework are explained in greater detail below. 
 
Mission Statement:   Provides guiding principles of the Hazard Mitigation Plan. 
 
Goals:   Goals represent broad statements that provide the framework 

for achieving the intent of the mission statement. 
 
Hazard Mitigation Policies: Policies are defined as a course of action agreed to by members 

of the Planning Team. 
 
Hazard Mitigation Projects: Projects are defined as specific actions taken to address 

defined vulnerabilities to existing buildings or systems.  
Potential funding sources are listed for each project. 

 
Mitigation Action Plan: Prioritized listing of actions (policies and projects), including a 

categorization of mitigation technique, hazards addressed, 
individual or organization responsible for implementation, 
estimated timeline for completion, and potential funding 
source(s). 

MISSION STATEMENT 
Reduce the impacts, both physical and monetary, of natural hazards on the 
jurisdictions within the Rappahannock-Rapidan Region through effective hazard 
mitigation techniques. 

MITIGATION GOALS 
The goals listed below are the result of an inclusive planning process described in Section 2.  
The goals were created as part of a brainstorming sessions, where county and municipal 
representatives agreed upon broad mitigation categories that provided the basis for the 
formulation of regional mitigation goals.  Mitigation categories and goal statements are listed 
below: 

Mitigation Categories 

The categories developed at the regional Mitigation Strategy Workshop were 
evaluated, commonalities were identified across counties, and goal statements were 
developed that encompass the Rappahannock-Rapidan Region.  These goal statements 
are: 

Mitigation Goals 

Goal #1: Improve and update data needed for hazard mitigation purposes within the 
Rappahannock-Rapidan Regional Commission and local jurisdiction offices.    
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Goal #2: Implement policies that incorporate mitigation planning into the framework of 
local government in the Rappahannock-Rapidan Region.   
 
Goal #3: Implement sound planning techniques throughout the region that compliment the 
benefits of hazard mitigation.   
 
Goal #4: Implement cost effective structural projects throughout the region to reduce the 
impact of future disaster events.   
 
Goal #5: Conduct training throughout the region for employees to improve response 
capabilities of local emergency management officials and to educate local officials of 
benefits of hazard mitigation techniques.   
 
Goal #6: Implement meaningful education and outreach projects throughout the region to 
educate the public about the dangers of natural hazards and how they can protect their 
families and their property. 
 
Goal #7: Improve regional evacuation capabilities and plan for the potential impacts of a 
potential evacuation of the Washington D.C. area. 

IDENTIFICATION AND ANALYSIS OF MITIGATION MEASURES 
In formulating this Mitigation Strategy, a wide range of activities were considered in order to 
help achieve the goals of participating jurisdictions.  All actions chosen by county and town 
government officials fell into one of the broad categories of mitigation techniques listed below. 
 
Mitigation Techniques 

1. Prevention 

Preventative activities are intended to keep hazard problems from getting worse.  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 

• Hazard Mapping 

• Open Space Preservation 

• Floodplain Regulations 

• Stormwater Management 

• Drainage System Maintenance 

• Capital Improvements Programming 

• Shoreline/ Riverine/ Fault Zone Setbacks 
 

2. Property Protection 

Property protection measures enable structures to better withstand hazard events, 
remove structures from hazardous locations, or provide insurance to cover potential 
losses.  Examples include: 
 

• Acquisition 

• Relocation 
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• Building Elevation 

• Critical Facilities Protection 

• Retrofitting (i.e., wind proofing, flood proofing, seismic design standards, etc.) 

• Insurance 
• Safe Room Construction 

 
3. Natural Resource Protection 

Natural resource protection activities reduce the impact of hazards by preserving or 
restoring the function of natural systems.  Examples of natural systems that can be 
classified as high hazard areas include floodplains, wetlands and barrier islands.  Thus, 
natural resource protection can serve the dual purpose of protecting lives and property 
while enhancing environmental goals such as improved water quality or recreational 
opportunities.  Parks, recreation, or conservation agencies and organizations often 
implement these measures.  Examples include: 
 

• Floodplain Protection 

• Beach and Dune Preservation 

• Riparian Buffers 

• Fire Resistant Landscaping 

• Erosion and Sediment Control 

• Wetland Restoration 

• Habitat Preservation 

• Slope Stabilization 
 

4. Structural Projects 

Structural mitigation projects are intended to lessen the impact of hazards by 
modifying the environment or hardening structures.  Structural projects are usually 
designed by engineers and managed or maintained by public works staff.  Examples 
include: 
 

• Reservoirs 

• Levees, Dikes, Floodwalls or Seawalls 

• Detention and Retention Basins 

• Channel Modification 

• Beach Nourishment 

• Storm Sewer Construction 
 

5. Emergency Services 

Although not typically considered a mitigation technique, emergency services minimize 
the impact of a hazard on people and property.  Actions taken immediately prior to, 
during, or in response to a hazard event include: 
 

• Warning Systems 

• Search and Rescue 

• Evacuation Planning and Management 
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• Flood Fighting Techniques 
 

6. Public Information and Awareness 

Public Information and awareness activities are used to advise residents, business 
owners, potential property buyers and visitors about hazards and mitigation techniques 
they can use to protect themselves and their property.  Examples of measures used to 
educate and inform the public include: 
 

• Outreach and Education 

• Training  

• Speaker Series, Demonstration Events 

• Real Estate Disclosure 

• Hazard Expositions 

  

MITIGATION ACTION PLAN 
The mitigation actions developed and adopted by participating jurisdictions are listed in 
Appendix A, Locally-specific Mitigation Actions.  Table 6.1 represents the general format in 
which each mitigation action was recorded.  Each action has been designed to achieve the 
goals identified in the R-RRC Mitigation Strategy.  Each jurisdiction’s mitigation actions form 
the basis of their Mitigation Action Plan.  By identifying specific projects and policies, the local 
Mitigation Action Plans help lay the framework for participating counties and municipalities to 
engage in distinct actions that will reduce their exposure to future hazard events and disasters. 
 

Table 6.1 

Mitigation Action Worksheet 

Mitigation Action 
a. Community Name: 
 

 

b. Action Item (Describe): 
 

 

c. Hazard(s): 
 

 

d. Lead Agency/ Department Responsible: 
 

 

e. Estimated Cost: 
 

 

f. Funding Method: 
(General Revenue, Contingency/ Bonds, External Sources, etc.) 

 

g. Implementation Schedule: 
 

 

h. Priority: 
 

 

 
a. Community Name: Be sure to identify your community’s name. 
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b. Action Item: Identify specific actions that, if accomplished, will reduce vulnerability 
and risk in the impact area.  Actions should match mitigation goals. 

c. Hazard(s): The hazard(s) the action attempts to mitigate. 
d. Lead Agency/ Department Responsible: Identify the local agency, department or 

organization that is best suited to accomplish this action. 
e. Estimated Cost: If applicable, indicate the cost to accomplish the mitigation action.  

This amount should be estimated until a final dollar amount can be determined. 
f. Funding Method: If applicable, indicate how the cost to complete the action will be 

funded.  For example, funds may be provided from existing operating budgets (General 
Revenue), a previously established contingency fund (Contingency/ Bonds), or a federal 
or state grant (External Sources). 

g. Implementation Schedule: Indicate when the action will begin, and when the action is 
expected to be completed.  Remember that some actions will require only a minimum 
amount of time, while others may require a long-term continuing effort. 

h. Priority: Indicate whether the action is a 1) High priority – short-term immediate – 
reducing overall risk to life and property; 2) Moderate priority – an action that should 
be implemented in the near future due to political or community support or ease of 
implementation; 3) Low priority – an action that should be implemented over the long 
term that may depend on the availability of funds.  Prioritizing mitigation actions for 
each jurisdiction was based on the following five (5) factors: (1) effect on overall risk 
to life and property; (2); ease of implementation; (3) political and community support; 
(4) a general economic cost/benefit review42; and (5) funding availability.  Each 
jurisdiction prioritized their respective actions.   

 
As mentioned above, each action was prioritized by the jurisdiction that identified the 
action.  An overall ranking of High, Moderate or Low was given to each action based on 
analysis of the action in terms of the five factors listed above.   
 

Mitigation Techniques in the R-RRC Planning Area 

County and town officials reviewed the findings of the Capability Assessment and Risk 
Assessment in order to determine feasible and effective mitigation techniques.  The Disaster 
Mitigation Act of 2000 specifies that state and local governments should prioritize actions 
based on the level of risk a hazard poses to the lives and property of a given jurisdiction.  The 
Mitigation Matrix (Figure 6.1) served as a general guide; assisting local governments to make 
sure that they addressed, at a minimum, those hazards posing the greatest threat.  Mitigation 
techniques, including prevention, property protection, natural resource protection, structural 
projects, emergency services, and public information and awareness were noted in the matrix 
if adopted by a participating jurisdiction.  It is important to note that local Mitigation Action 
Plans in the R-RRC planning area included an array of actions, not just those addressing high 
and moderate risk hazards. 
 

                                                      
42 Only a general economic cost/benefit review was considered through the process of selecting and 
prioritizing mitigation actions for each jurisdiction.  Mitigation actions with “high” priority were determined to 
be the most cost effective and most compatible with each jurisdiction’s unique needs.  A more detailed 
cost/benefit analysis will be applied to particular projects prior to the application for or obligation of funding, 
as appropriate. 
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Figure 6.1 
Mitigation Matrix 

HIGH RISK HAZARDS MODERATE RISK HAZARDS 

MITIGATION TECHNIQUE 

Flood 
Hurricanes and

Tropical 
Storms 

Winter 
Storms 

Severe 
Thunderstorms 
and Tornadoes  

Drought 

Prevention X X X X X 

Property Protection X     

Natural Resource 
Protection 

X     

Structural Projects X X X X X 

Emergency Services X X X X X 

Public Information and 
Awareness X X X X X 

 
The bulk of the mitigation actions identified by local governments in Appendix A 
address the flood hazard.  This is primarily because of two reasons: 1) The flood 

hazard was identified through the Risk Assessment to be one of the high risk hazards 
that impact the region, and 2) The flood hazard is probably the easiest hazard to plan 

for and mitigate the impacts of. 

 

There are also mitigation actions to address each of the other high and moderate risk 
hazards identified in the Risk Assessment, as well as other lower risk hazards, 

however, this is an element of the Plan that should be improved over time as new 
mitigation techniques for different hazards are identified.  Over time, each 

jurisdiction should identify at least one mitigation action to address each of the 
hazards that impact the region.     
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The Plan Maintenance Procedures section discusses how the mitigation strategy will be 
implemented by participating jurisdictions and how the Plan will be evaluated and enhanced 
over time.  This section also discusses how the public will continue to be involved in the hazard 
mitigation planning process. 

IMPLEMENTATION 
Each jurisdiction participating in this Plan is responsible for implementing specific mitigation 
actions as prescribed in the Mitigation Strategy section (Section 8).  Each action has been 
assigned to a specific person or local government office that is responsible for implementing 
that specific action.  Because each jurisdiction has specific mitigation actions that will be 
implemented, they have adopted their locally specific Mitigation Strategy section of the Plan 
separately.  As a result of this process, the individual jurisdictions may update that specific 
section of the Plan without meeting with the remainder of the R-RRC Hazard Mitigation 
Committee.  Separate adoption of locally specific actions is also required so that each 
jurisdiction is not held responsible for the action(s) of every other jurisdiction involved in the 
planning process. 
 
For each identified action, a funding source has also been listed that may be used when the 
jurisdiction begins seeking funding for implementation of the action.  Also, an implementation 
time period, or a specific implementation date, has been assigned to each action to serve as 
incentive for seeing the action through to completion and as a gauge to determine if actions 
are being implemented in a timely fashion. 
 
It will be the responsibility of each participating jurisdiction to determine additional 
implementation procedures beyond their Mitigation Action Plan.  This includes integrating the 
Plan into other planning documents, processes or mechanisms such as comprehensive or capital 
improvement plans, where appropriate.  
 
For further integration into existing planning documents, each participating jurisdiction should 
create a process by which the requirements of this hazard mitigation plan will be incorporated 
into other local plans.  During the planning process for new and updated local planning 
documents, such as the comprehensive plan, capital improvements plan, or emergency 
management plan, the local planner or emergency management coordinator should provide a 
copy of the hazard mitigation plan to each respective advisory committee member.  The local 
planner or emergency management coordinator should recommend to those persons making 
revisions to the afore noted plans that the goals and strategies of the new or revised planning 
documents should remain consistent with the goals and strategies of the hazard mitigation plan 
and not contribute to increasing the effects of natural hazards within the community.   
 

EVALUATION AND ENHANCEMENT 
Periodic revisions and updates of the Plan are required to ensure that the goals and objectives 
of the Plan are kept current, taking into account potential changes in hazards vulnerability and 
mitigation priorities.  More importantly, revisions may be necessary to ensure that the Plan is 
in full compliance with federal regulations and state statutes.  This portion of the Plan outlines 
the procedures for completing such revisions and updates. 

Five-Year Plan Review 
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The Plan will be reviewed every five (5) years to determine whether there have been any 
significant changes in the R-RRC region that might affect the Plan.  Increased development, 
increased exposure to certain hazards, the development of new mitigation capabilities or 
techniques, and changes to federal or state legislation are examples of changes that may affect 
the condition of the Plan.  This review also gives community officials an opportunity to 
evaluate those actions that have been successful and to explore the possibility of documenting 
those losses avoided. 
 
The five-year update will be coordinated by R-RRC through the Regional Hazard Mitigation 
Planning Committee at which time all local amendments should be incorporated into the 
Regional Plan.  The Plan will also be submitted to the State Hazard Mitigation Office for formal 
review.  Each jurisdiction is encouraged to make yearly reviews and minor changes without 
approval from the R-RRC (see Local Plan Amendment Process below). 

Plan Monitoring 
The Deputy Director for R-RRC will be responsible for the continued coordination of the 
monitoring of this plan.  The Emergency Management Coordinator from each county will make 
yearly updates to R-RRC on the progress of the implementation of their mitigation actions.  The 
yearly reports should coincide with the anniversary of the approval date of this plan. 
 
The Emergency Management Coordinator will also be responsible for coordinating the yearly 
reporting activities of the towns within their respective counties and for coordinating the 
reconvening of the appropriate Hazard Mitigation Committee members for future meetings.    
 
If any of the counties or towns that participated in this planning effort wish to not participate 
in future updates of the Plan, they must notify R-RRC staff in writing. 

Disaster Declarations 
Following a disaster declaration, the Plan will be revised by each effected jurisdiction to 
reflect lessons learned or to address specific circumstances arising from the changing 
conditions surrounding subsequent disaster events. 

Reporting Procedures 
The results of the five-year review should be summarized in a report prepared for the R-RRC 
Board of Directors.  The report will include an evaluation of the effectiveness and 
appropriateness of the Plan, and will recommend, as appropriate, any required changes or 
amendments to the Plan.  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. 

Local Plan Amendment Process 
Participating counties and towns can amend their Mitigation Actions at any time.  An 
amendment to the Plan should be initiated only by the local governing body, either on its own 
initiative or upon the recommendation of the chief elected official, planner, or emergency 
management officials.  

Minor revisions and clarifying changes can be made by the local governing body without going 
through the public participation and adoption process.  Examples of these changes include:  

• Minor spelling and grammatical corrections; and 
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• Minor corrections to statistics, dates and calculations.  
 
The local point of contact for each jurisdiction shall make an annual report to R-RRC 
documenting any changes made to the Mitigation Actions.   

CONTINUED PUBLIC INVOLVEMENT 
Public input was an integral part of the completion of this Plan and will continue to be 
essential as this Plan grows and changes.  As is the case with any officially adopted plan or 
ordinance, any significant change to this Plan shall require a public hearing. 

Other 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 Hazard Mitigation Planning Committee in the local paper, 
on public bulletin boards and/or in city and county office buildings; 

• Utilizing local media to update the public of any maintenance or periodic review 
activities taking place; 

• Utilizing city and county Web sites to advertise any maintenance or periodic review 
activities taking place; and 

• Keeping copies of the Plan in all public libraries within the county. 

The Virginia Department of Emergency Management or members of the R-RRC Planning Team 
may also provide suggestions.  
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Local Mitigation Action Plans are organized alphabetically by county and individual 

jurisdiction.  Generally speaking, mitigation actions are categorized by priority 
(high, moderate or low).  This was done in order to standardize the presentation of 

information and make the action plans more user-friendly.  Mitigation actions 
listed within each prioritization category are not rank-ordered. 

 
Each action addresses a particular hazard or multiple hazards identified in the Hazard 
Identification, Hazard Analysis and Vulnerability Assessment sections of this plan.  The majority 
of actions address the flood hazard.  This is not coincidental because the flood hazard was 
identified as the highest risk hazard within the region.  It is also the easiest hazard to plan for 
and identify specific projects to mitigate against.     
 

The following counties and municipalities have submitted local Mitigation Action Plans: 

 
Culpeper County........................................................................................... 116 
Town of Culpeper ......................................................................................... 122 
Fauquier County........................................................................................... 125 
Town of Remington ....................................................................................... 131 
Town of Warrenton ....................................................................................... 131 
Madison County............................................................................................ 135 
Town of Madison........................................................................................... 136 
Orange County ............................................................................................. 137 
Town of Orange............................................................................................ 144 
Rappahannock County.................................................................................... 146 
Rappahannock-Rapidan Regional Commission....................................................... 149 
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 Culpeper County  
 

 

 

 
 

Culpeper County 
 
Mitigation Action 1: 

Retain thick vegetative cover on public lands flanking river to 
reduce erosion. 

Category: Natural Resource Protection  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 2: 

Limit the percentage of allowable impervious surface within 
developed parcels to reduce the impact of erosion and to lessen 
the impact of flooding. 

Category: Prevention 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed  
Lead Agency/Department Responsible: Planning and Zoning Department 
Implementation Schedule: TBD 

Culpeper County  
 
Mitigation Action 3: 

Design a “natural runoff” or “zero discharge” policy for 
stormwater subdivision design to reduce the impacts of 
downstream flooding.   

Category: Prevention 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 
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Culpeper County  
 
Mitigation Action 4: 

Require more trees be preserved/planted in landscape designs to 
reduce the amount of stormwater runoff.   

Category: Prevention 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 5: 

Require clustering for PUD’s in the zoning ordinance that reduce 
or eliminate development in known hazard areas (generally flood 
zones).   

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed  
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 6: 

Ensure zoning ordinance encourages higher densities only 
outside of known hazard areas (generally flood zones). 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Zoning Office 
Implementation Schedule: TBD 

Culpeper County  
 
Mitigation Action 7: 

Increase minimum lot size for development in known hazard 
areas (e.g. lower density). 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 
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Culpeper County  
 
Mitigation Action 8: 

Require setbacks from delineated hazard areas (e.g. wetlands, 
steep slopes).  

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 9: 

Develop a coordinated GIS Department – find out who uses GIS 
and how, then explore other potential uses.   

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 10: 

Enhance current GIS capabilities/data to expand in–house hazard 
mitigation capabilities. 

Category: Improve/Update Data 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on level of enhancement  
Potential Funding Sources: Grants are available from software companies 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 
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Culpeper County 
 
Mitigation Action 11: 

Develop policies for early drought conservation measures. 

Category: Policy 
Hazard(s) Addressed: Drought 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None  
Lead Agency/Department Responsible: Planning Department  
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 12: 

Join the Community Rating System program to reduce the flood 
insurance premiums of citizens in Culpeper County and to foster 
better floodplain management practices.  See Section 7, pages 9 
and 10 of this Plan for more information.   

Category: Planning 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None 
Lead Agency/Department Responsible: Emergency Services 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 13: 

Buyout or elevate repetitive flood risk homes. 

Category: Structural Projects  
Hazard Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on the number of homes to be purchased  
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Flood 

Mitigation Assistance, Hazard Mitigation Grant Program 
Lead Agency/Department Responsible: Planning Department 
Implementation Schedule: TBD 
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Culpeper County 
 
Mitigation Action 14: 

Develop public awareness campaigns for flooding, hurricanes 
and tropical storms. 

Category: Education and Outreach 
Hazard(s) Addressed: Flood, Hurricanes, Tropical Storms 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: $1,000 annually  
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Flood 

Mitigation Assistance, Hazard Mitigation Grant 
Program – Disaster publications are available from 
FEMA free of charge and can be obtained by 
contacting 1-800-480-2520 

Lead Agency/Department Responsible: Emergency Services 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 15: 

Install generators in shelter locations for use in times of 
displacement/evacuations. 

Category: Emergency Services  
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: $30,000 per generator 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program 
Lead Agency/Department Responsible: Emergency Services 
Implementation Schedule: TBD 

Culpeper County 
 
Mitigation Action 16: 

Develop county-wide warning and alert system. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: $1,000,000 
Potential Funding Sources: FEMA:  Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program 
Lead Agency/Department Responsible: Emergency Services 
Implementation Schedule: TBA 
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Culpeper County 
 
Mitigation Action 17: 

Make sure the proposed new EOC is designed and built in such a 
way as to be resistant to the effects of natural hazards.   

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on the number of facilities to be retrofitted  
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Flood 

Mitigation Assistance, Hazard Mitigation Grant 
Program, Public Assistance Section 406 Mitigation 

Lead Agency/Department Responsible: Emergency Services 
Implementation Schedule: TBA 
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Town of Culpeper 
 

 
 
 
 
 

Town of Culpeper 
 
Mitigation Action 1: 

Enhance current GIS capabilities/data to expand in-house hazard 
mitigation capacity. 

Category: Improve/Update Data 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on level on enhancement 
Potential Funding Sources: Grant funds possibly from GIS software companies 
Lead Agency/Department Responsible: Department of Planning and Community Development  
Implementation Schedule: Dependent on funding 

Town of Culpeper 
 
Mitigation Action 2: 

Acquire Global Positioning Satellite (GPS) units to locate critical 
public infrastructure. 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: $11,000-$15,000 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program 
Lead Agency/Department Responsible: Town of Culpeper 
Implementation Schedule: Dependent on funding 

Town of Culpeper 
 
Mitigation Action 3: 

Technology upgrades to enable the Town to more effectively 
respond to disasters. 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: $10,000 - $50,000 (depends on the upgrades 

identified) 
Potential Funding Sources: Grant Funds  
Lead Agency/Department Responsible: Town Administration 
Implementation Schedule: Dependent on funding 
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Town of Culpeper 
 
Mitigation Action 4: 

Additional security and protection measures for Town’s water 
plant and water supply reservoirs (2). 

Category: Prevention/Property Protection 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: Depends on level on enhancement 
Potential Funding Sources: Department of Homeland Security 
Lead Agency/Department Responsible: Town of Culpeper – Director of Environmental Services 
Implementation Schedule: Dependent on funding 

Town of Culpeper 
 
Mitigation Action 5: 

Additional security and protection measures for Town’s electric 
utility and distribution system.   

Category: Prevention/Property Protection 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: Depends on type on enhancement 
Potential Funding Sources: Department of Homeland Security 
Lead Agency/Department Responsible: Town of Culpeper – Director of Light and Power 
Implementation Schedule: Dependent on funding  

Town of Culpeper 
 
Mitigation Action 6: 

Additional security and protection measures for Town’s 
wastewater utility. 

Category: Prevention/Property Protection 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on type on enhancement 
Potential Funding Sources: Department of Homeland Security 
Lead Agency/Department Responsible: Town of Culpeper – Department of Public Works 
Implementation Schedule: Dependent on funding 
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Town of Culpeper 
 
Mitigation Action 7: 

Provide vegetative buffers where appropriate to offset effects of 
potential flooding.   

Category: Natural Resource Protection 
Hazard(s) Addressed: Flooding 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff hours 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Town of Culpeper – Department of Environmental 

Services/Public Works 
Implementation Schedule: Depending on departmental priorities and staff 

constraints 

Town of Culpeper 
 
Mitigation Action 8: 

Employ the use of impervious surfaces, only where practical, to 
counteract the effects of flooding in developed areas of town. 

Category: Prevention 
Hazard(s) Addressed: Flooding 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff hours 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Town of Culpeper – Department of Environmental 

Services/Public Works 
Implementation Schedule: Dependent on departmental priorities and staff 

constraints 
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Fauquier County  
 

 

 

 
 

Fauquier County 
 
Mitigation Action: 1 

Build new Emergency Operations Center and Emergency 
Communications Center. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: Undetermined 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program, Emergency Management 
Performance Grant 

Lead Agency/Department Responsible: Department of Fire and Emergency Services Joint 
Communications Center 

Implementation Schedule: Within 4 years 

Fauquier County 
 
Mitigation Action: 2 

Relocate properties in the floodplain. 

Category: Structural Project 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Depends on the number of propertied to be relocated 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program, Flood Mitigation Assistance 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Dependent on funding 

Fauquier County 
 
Mitigation Action: 3 

Join the Community Rating System program to reduce the flood 
insurance premiums of citizens in Fauquier County and to foster 
better floodplain management practices.  See Section 7, pages 9 
and 10 of this Plan for more information.   

Category: Property Protection 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 
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Fauquier County  
 
Mitigation Action: 4 

Improve backup generator at shelters/schools. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: $30,000 per generator  
Potential Funding Sources: FEMA: Hazard Mitigation Grant Program, Pre-disaster 

Mitigation  
Lead Agency/Department Responsible: Department of Fire and Emergency Services, Fauquier 

County Schools, Department of General Services 
Implementation Schedule: Undetermined 

Fauquier County 
 
Mitigation Action: 5 

Complete Emergency Alert System sirens for Tornado Warning as 
well as Reverse 911 Emergency Alert System.  There are 8 
communities with sirens.   

Category: Emergency Services 
Hazard(s) Addressed: Tornado 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: Normal staff time and siren maintenance and repair 
Lead Agency/Department Responsible: Department of Fire and Emergency Services 
Implementation Schedule: Once new radio and pager system is implemented.   

Fauquier County 
 
Mitigation Action: 6 

Require developers to plan for on-site sediment retention. 

Category: Prevention 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): High  
Estimated Cost: Staff time to develop regulations 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Done on a regular basis and very stringently 
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Fauquier County 
 
Mitigation Action: 7 

Develop an open space acquisition, reuse and preservation plan 
targeting hazard areas. 

Category: Natural Resource Protection 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: $50,000 to develop plan – unknown at this time how 

much will be needed to acquire properties. 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Done as necessary 

Fauquier County 
 
Mitigation Action: 8 

Prohibit or limit floodplain development through regulatory 
and/or incentive-based measures.   

Category: Policy  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Done regularly 

Fauquier County 
 
Mitigation Action: 9 

Establish and manage riparian buffers along rivers and streams to 
minimize erosion and flooding. 

Category: Natural Resource Protection 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Maintenance costs only 
Potential Funding Sources: Staff time to establish policy and maintain 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 
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Fauquier County 
 
Mitigation Action: 10 

Prohibit any development within the floodplain areas.   

Category: Policy  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time  
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 

Fauquier County 
 
Mitigation Action: 11 

Incorporate into emergency response plans the procedures for 
tracking high water marks following a flood.   

Category: Emergency Management 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Emergency Management 
Implementation Schedule: As needed 

Fauquier County 
 
Mitigation Action: 12 

Retain thick vegetative cover on public lands flanking river to 
reduce the potential of erosion. 

Category: Natural Resource Protection 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 

Fauquier County 
 
Mitigation Action: 13 

Revise and update regulatory floodplain maps.   

Category: Policy  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Undetermined 
Potential Funding Sources: FEMA:  Map Modernization Program 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: As soon as possible 
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Fauquier County 
 
Mitigation Action: 14 

Sign a Cooperating Technical Partner (CTP) agreement with 
FEMA.   

Category: Policy 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: As soon as possible 

Fauquier County 
 
Mitigation Action: 15 

Designate a Local Floodplain manager/Community Rating System 
Coordinator that achieves Certified Floodplain Manager 
certification.   

Category: Policy  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time  
Potential Funding Sources: None needed, staff time 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 

Fauquier County 
 
Mitigation Action: 16 

Limit the percentage of allowable impervious surface within 
developed parcels. 

Category: Policy  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 

Fauquier County 
 
Mitigation Action: 17 

Substitute porous surfaces/pavement for impervious pavement 
when appropriate to reduce flooding caused by runoff. 

Category: Natural Resource Protection 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 
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Fauquier County 
 
Mitigation Action: 18 

Retain natural vegetative bed in stormwater channels to reduce 
erosion. 

Category: Natural Resource Protection 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: Undetermined 

Fauquier County 
 
Mitigation Action: 19 

Encourage residents to keep storm drains clear of debris during 
storms (not rely solely on Public Works). 

Category: Emergency Management 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: $1,000  
Potential Funding Sources: General funds 
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: As needed 

Fauquier County 
 
Mitigation Action: 20 

Need to develop a Mobile Data Transmission System that will be 
interoperable with Northern Virginia Public Safety Agencies 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: Undetermined 
Potential Funding Sources: Local, State, Federal Grants 
Lead Agency/Department Responsible: Emergency Management 
Implementation Schedule: In planning phases 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 131

Town of Remington 
 

 
 
 
Note: The above actions were submitted by Fauquier County on behalf of the Town of 
Remington. 
Town of Warrenton 
 
 

Town of Remington 
 
Mitigation Action 1: 

Elevate buildings/buy-out land in floodplain. 

Category: Structural Projects/Prevention 
Hazard(s) Addressed: Flood  
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Dependent on the number of properties to be elevated 

or bought-out 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program, Flood Mitigation Assistance  
Lead Agency/Department Responsible: Community Development 
Implementation Schedule: As needed 

Town of Remington 
 
Mitigation Action 2: 

The sewer plant that serves the Town of Remington needs a 
backup generator. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: $30,000 per generator 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program, Flood Mitigation Assistance  
Lead Agency/Department Responsible: Town of Remington 
Implementation Schedule: Once funding is available 

Town of Remington 
 
Mitigation Action 3: 

The water treatment plant for the Town of Remington on 
Confederate Boulevard needs a backup generator. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: $30,000 per generator  
Potential Funding Sources: FEMA:  Pre-disaster Mitigation Program, Hazard 

Mitigation Grant Program, Flood Mitigation Assistance  
Lead Agency/Department Responsible: Town of Remington  
Implementation Schedule: Once funding is available 
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Town of Warrenton 
 
Mitigation Action 1: 

Coordinate all traffic signals in town.  Currently the signals are 
not coordinated and can cause major problems for emergency 
vehicles trying to enter and exit the police and fire stations.   

Category: Emergency Services 
Hazard(s) Addressed: Many different hazards by improving traffic conditions 
Priority (High, Moderate, Low): Low 
Estimated Cost: Estimated $100,000 
Potential Funding Sources: Operating budget 
Lead Agency/Department Responsible: Department of Public Works and Utilities 
Implementation Schedule: Anticipate starting and completing the project in FY 

2006 

Town of Warrenton 
 
Mitigation Action 2: 

Verify street addresses and ensure compliance with posting 
requirements. 

Category: Emergency Services, Prevention and Property 
Protection 

Hazard(s) Addressed: Mitigate against all types of hazards by improving 
response time of emergency services 

Priority (High, Moderate, Low): High 
Estimated Cost: Staff time 
Potential Funding Sources: Will utilize staff and work within current budget cycle 
Lead Agency/Department Responsible: Department of Planning and Community Development  
Implementation Schedule: December – March 2005  

Town of Warrenton 
 
Mitigation Action 3: 

Join the Community Rating System program to reduce the flood 
insurance premiums of citizens in the Town of Warrenton and to 
foster better floodplain management practices.  See Section 7, 
pages 9 and 10 of this Plan for more information.   

Category: Prevention and Property Protection 
Hazard(s) Addressed: Flooding  
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Department of Public Works and Utilities and the 

Department of Planning and Community Development  
Implementation Schedule: Anticipate becoming a member in 2005 



I N T R O D U C T I O N  
 
 

Rappahannock-Rapidan Region Multi-Jurisdictional All-Hazard Mitigation Plan Section 1: Page 133

 

 

 
 

Town of Warrenton 
 
Mitigation Action 4: 

Update floodplain map for the Town of Warrenton. 

Category: Prevention and Property Protection 
Hazard(s) Addressed: Flooding 
Priority (High, Moderate, Low): High 
Estimated Cost: $85,000 
Potential Funding Sources: FEMA: Map Modernization Program 
Lead Agency/Department Responsible: Department of Public Works and Utilities 
Implementation Schedule: Anticipate starting project in FY 2005 

Town of Warrenton 
 
Mitigation Action 5: 

Improve enforcement of erosion & sediment control measures to 
reduce erosion and flooding problems caused by sedimentation. 

Category: Policy 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Planning and Community Development  
Implementation Schedule: Ongoing  

Town of Warrenton 
 
Mitigation Action 6: 

More staff training for GIS applications. 

Category: Training 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate  
Estimated Cost: $12,000 - $18,000  
Potential Funding Sources: 2005 operating budget – to be funded in future budgets 

as well 
Lead Agency/Department Responsible: Planning and Community Development and Public 

Works and Utilities 
Implementation Schedule: Ongoing  
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Town of Warrenton 
 
Mitigation Action 7: 

Increase snow removal capabilities. 

Category: Emergency Services 
Hazard(s) Addressed: Winter Storms 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Additional staff time and funding for whatever new 

equipment may be needed 
Potential Funding Sources: Depends on whether or not new or additional 

equipment is needed.   
Lead Agency/Department Responsible: Public Works and Utilities  
Implementation Schedule: Ongoing  
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Madison County 
 
Mitigation Action: 1 

Identify the two repetitive loss properties in the county.   

Category: Planning 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: County Emergency Management  
Implementation Schedule: Within 12 months 

Madison County 
 
Mitigation Action: 2 

Develop a HAZMAT team to handle possible spills on Route 29. 

Category: Training 
Hazard(s) Addressed: Hazardous Materials 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on the number of team members and the 

equipment needed 
Potential Funding Sources: Hazardous Materials Emergency Preparedness grant 
Lead Agency/Department Responsible: County Emergency Management 
Implementation Schedule: Within 12-24 months 

Madison County 
 
Mitigation Action: 3 

Expand emergency shelter capabilities for natural disasters and 
for large-scale evacuation. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on the improvements needed 
Potential Funding Sources: FEMA: Hazard Mitigation Grant Program, Pre-disaster 

Mitigation Program, Emergency Management 
Preparedness Grant 

Lead Agency/Department Responsible: County Emergency Management 
Implementation Schedule: Within 12-24  
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Town of Madison 
 

 

 

Town of Madison 
 
Mitigation Action 1: 

Improve stormwater runoff with the implementation of 
stormwater management techniques.   

Category: Prevention  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): High  
Estimated Cost: Town staff has detailed cost estimates for this project 
Potential Funding Sources: FEMA: Hazard Mitigation Grant Program, Pre-disaster 

Mitigation Program; USDA: Natural Resources 
Conservation Service, Soil and Water Conservation  

Lead Agency/Department Responsible: Town of Madison 
Implementation Schedule: 1-5 years 

Town of Madison 
 
Mitigation Action 2: 

Protect utilities by placing overhead wires and cables 
underground. 

Category: Prevention  
Hazard(s) Addressed: High winds, Tornadoes, Hurricanes, Winter Storms 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Town staff has a detailed cost estimate for this project 

– funding will be needed to help bury the existing lines 
– all future lines can be placed underground through 
ordinances amendments 

Potential Funding Sources: Community Development Block Grant 
Lead Agency/Department Responsible: Town of Madison 
Implementation Schedule: Longterm 
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Orange County 
  

 

 

 
 

Orange County 
 
Mitigation Action: 1 

Retrofit Prospect Heights Middle School and Locust Grove Middle 
School as emergency assembly centers (EAC). 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: $40,000 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Emergency Communications (E-911)  
Implementation Schedule: 12-18 months 

Orange County 
 
Mitigation Action: 2 

Develop and incorporate database information for GIS use. 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Planning and Zoning 
Implementation Schedule: 12-18 months 

Orange County 
 
Mitigation Action: 3 

Incorporate Hazard Mitigation Plan into Comprehensive Plan and 
Capital Improvements plan. 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Planning and Zoning  
Implementation Schedule: 12-18 months 
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Orange County 
 
Mitigation Action: 4 

Identify potential terrorism targets (local) and plan for their 
protection. 

Category: Prevention 
Hazard(s) Addressed: Terrorism  
Priority (High, Moderate, Low): High 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund, State Homeland Security Grant Program  
Lead Agency/Department Responsible: EOC/Local law enforcement 
Implementation Schedule: 6-12 months 

Orange County 
 
Mitigation Action: 5 

Seek funding opportunities for hazard mitigation plan 
implementation. 

Category: Policy 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: Local staff time 
Potential Funding Sources: Staff time  
Lead Agency/Department Responsible: Multiple 
Implementation Schedule: On-going 

Orange County 
 
Mitigation Action: 6 

Install and replace generators in county fire and rescue stations. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: $160,650 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Emergency Communications (E-911) 
Implementation Schedule: 6-12 months 

Orange County 
 
Mitigation Action: 7 

Expand/fully equip E-911 and EOC. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: $183,750 
Potential Funding Sources: General fund, Emergency Management Performance 

Grant 
Lead Agency/Department Responsible: County Adminstration/E-911/EOC 
Implementation Schedule: 12-18 months 
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Orange County 
 
Mitigation Action: 8 

Identify evacuation routes and shelter sites for DC/NOVA 
evacuees.  

Category: Evacuation 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: Local staff time  
Potential Funding Sources: General fund  
Lead Agency/Department Responsible: EOC 
Implementation Schedule: 6-12 months 

Orange County 
 
Mitigation Action: 9 

Install Reverse 911 – Notification/Warning System 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: $38,000 
Potential Funding Sources: General fund; all-hazard mitigation grant 
Lead Agency/Department Responsible: Emergency Communication 
Implementation Schedule: 12-18 months 

Orange County 
 
Mitigation Action: 10 

Prepare for loss of electrical current. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: Local staff time 
Potential Funding Sources: General fund, grant funds  
Lead Agency/Department Responsible: Emergency Operations Center 
Implementation Schedule: 6-12 months 
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Orange County 
 
Mitigation Action: 11 

Prepare for radiological problems from North Anna nuclear power 
station which is less than 10 miles from our county line.   

Category: Prevention, Public Education and Awareness 
Hazard(s) Addressed: Hazardous Materials 
Priority (High, Moderate, Low): High 
Estimated Cost: Local staff time 
Potential Funding Sources: Hazardous Materials Emergency Preparedness grants, 

partner with North Anna, Grant from North Anna 
Lead Agency/Department Responsible: Emergency Operations Center 
Implementation Schedule: 12-18 months 

Orange County 
 
Mitigation Action: 12 

Create an evacuation plan and clean-up scenario in the event of 
a train derailment resulting in a toxic spill. 

Category: Emergency Services 
Hazard(s) Addressed: Hazardous Materials 
Priority (High, Moderate, Low): High 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund, Hazardous Materials Emergency 

Preparedness grants 
Lead Agency/Department Responsible: Emergency Operations Center/Haz-Mat 
Implementation Schedule: 12-18 months 

Orange County 
 
Mitigation Action: 13 

Identify/prepare evacuation routes and shelter locations for 
natural or man-made disasters. 

Category: Prevention/Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund, FEMA: Pre-disaster Mitigation Program, 

Hazard Mitigation Grant Program 
Lead Agency/Department Responsible: Emergency Operations Centers/Local law enforcement 
Implementation Schedule: 12-18 months 
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Orange County 
 
Mitigation Action: 14 

Prevent development between Lake of the Woods dam and the 
Rapidan River (through revision of land use policy and zoning). 

Category: Property Protection 
Hazard(s) Addressed: Dam Failure/Flooding 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: Operating budget 
Lead Agency/Department Responsible: Planning and Zoning 
Implementation Schedule: This issue will be discussed as part of the revision of 

the county comprehensive plan, which is in the 
beginning stages (July 2004) and will continue through 
2005 

Orange County 
 
Mitigation Action: 15 

Identify flood inundation zones for all county dams. 

Category: Prevention 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Planning and Zoning 
Implementation Schedule: 18-24 months 

Orange County 
 
Mitigation Action: 16 

In the floodplain ordinance, identify “flooding due to failure of 
man-made structures” as a concern within the county, also 
determine ways to regulate development within flood inundation 
zones as a function of the floodplain ordinance. 

Category: Prevention 
Hazard(s) Addressed: Dam Failure/Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Planning and Zoning 
Implementation Schedule: 6-12 months 
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Orange County 
 
Mitigation Action: 17 

Complete a storm water drainage study/plan for known problem 
areas. 

Category: Prevention 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate  
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Public Works 
Implementation Schedule: 12-18 months 
Orange County 
 
Mitigation Action: 18 

Conduct a detailed needs assessment for the county’s emergency 
response services. 

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Emergency Communications and Emergency Operations 

Center 
Implementation Schedule: 12-18 months 

Orange County 
 
Mitigation Action: 19 

Design an early warning system for hazard events. 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Emergency Communications, law enforcement 
Implementation Schedule: 12-18 months 
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Orange County 
 
Mitigation Action: 20 

Develop and implement a multi-hazard public awareness 
program. 

Category: Prevention 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Emergency Communications and Emergency Operations 

Center 
Implementation Schedule: 12-18 months 
Orange County 
 
Mitigation Action: 21 

Develop a Terrorism Response Plan. 

Category: Prevention 
Hazard(s) Addressed: Terrorism 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Local staff time 
Potential Funding Sources: General fund 
Lead Agency/Department Responsible: Administration, Emergency Operations Center, 

Planning 
Implementation Schedule: 12-18 months 
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Town of Orange 
 

 

 

 
 

Town of Orange 
 
Mitigation Action: 1 

Plan for derailment of freight trains which pass through center of 
town (4,000 pop) – Large tank cars, chlorine, anhydrous, etc.  

Category: Planning 
Hazard(s) Addressed: Hazardous Materials 
Priority (High, Moderate, Low): Moderate – High  
Estimated Cost: Depends on location and event 
Potential Funding Sources: Hazardous Materials Emergency Preparedness grants 
Lead Agency/Department Responsible: Fire/Rescue – HAZMAT – Railroad – Police 
Implementation Schedule: Railroad has agreed to do a safety crossing course 

Town of Orange 
 
Mitigation Action: 2 

Prevent development between Lake of the Woods dam and the 
Rapidan River. 

Category: Policy  
Hazard(s) Addressed: Dam Failure/Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Figures would be obtained by the county 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Orange County  
Implementation Schedule: When they view necessary  

Town of Orange 
 
Mitigation Action: 3 

Ability to adapt to change and upcoming expansion within the 
region – keep communication open (example: highway expansion 
– development). 

Category: Planning 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Low 
Estimated Cost: Depends on time and design  
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Town government/VDOT/Fire/rescue – Police – Town 

Shop 
Implementation Schedule: Next 20 years 
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Town of Orange 
 
Mitigation Action: 4 

Buy-out two, possibly three residences in known floodplain. 

Category: Structural Projects 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Dependent on the number of houses to be acquired 
Potential Funding Sources: FEMA: Pre-disaster Mitigation Program, Flood 

Mitigation Assistance, Hazard Mitigation Grant Program 
Lead Agency/Department Responsible: FEMA – Insurance – homeowners  
Implementation Schedule: Depends on a number of factors 

Town of Orange 
 
Mitigation Action: 5 

Prepare for flow of people during an emergency (transition of 
people from target areas). 

Category: Evacuation 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on planning and implementation  
Potential Funding Sources: Hazardous Materials Emergency Preparedness grant, 

Pre-disaster Mitigation Program  
Lead Agency/Department Responsible: Fire/Rescue/Police/Government 
Implementation Schedule: Preplanning better than post planning 

Town of Orange 
 
Mitigation Action: 6 

Assist in adoption of ordinance in building in known flood zones. 

Category: Policy  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: Depends on event 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Government (local) planners, police 
Implementation Schedule: When viewed as necessary 
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Rappahannock County 
  

 

 

 
 

Rappahannock County 
 
Mitigation Action 1: 

Design and build a new EOC. 

Category: Structural Project 
Hazard(s) Addressed: All 
Priority (High, Moderate, Low): High 
Estimated Cost: $100,000 
Potential Funding Sources: General funds, FEMA: Pre-disaster Mitigation Program, 

Emergency Management Performance Grants, Hazard 
Mitigation Grant Program 

Lead Agency/Department Responsible: County Administration 
Implementation Schedule: January 1, 2006 

Rappahannock County 
 
Mitigation Action 2: 

Join the Community Rating System program to reduce the flood 
insurance premiums of citizens in Rappahannock County and to 
foster better floodplain management practices.  See Section 7, 
pages 9 and 10 of this Plan for more information.   

Category: Prevention 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Low 
Estimated Cost: $1000 - $3000 
Potential Funding Sources: General funds 
Lead Agency/Department Responsible: County Administration 
Implementation Schedule: By January 1, 2005 

Rappahannock County 
 
Mitigation Action 3: 

Promote “Firewise” fire protection by providing 
literature/brochures with each building permit issued in County 
for rural area construction. 

Category: Property Protection 
Hazard(s) Addressed: Wildfire 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: $250 - $300 annually 
Potential Funding Sources: General funds 
Lead Agency/Department Responsible: County Administration 
Implementation Schedule: By October 1, 2004 
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Rappahannock County 
 
Mitigation Action 4: 

Coordinate wildfire planning with Shenandoah National Park. 

Category: Planning 
Hazard(s) Addressed: Wildfire 
Priority (High, Moderate, Low): High  
Estimated Cost: $0 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: County Administrator/Emergency Coordinator 
Implementation Schedule: January 2005 completion (ongoing effort) 

Rappahannock County 
 
Mitigation Action 5: 

Identify relocation of commercial uses in floodplain. 

Category: Structural Projects  
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: $1,000,000 - $1,500,000 
Potential Funding Sources: FEMA: Pre-disaster Mitigation, Hazard Mitigation Grant 

Program, Flood Mitigation Assistance 
Lead Agency/Department Responsible: Building Official 
Implementation Schedule: Dependant on funding, FEMA 

Rappahannock County 
 
Mitigation Action 6: 

Develop/revitalize relationship with Red Cross for shelter 
operations planning.    

Category: Evacuation  
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: $0 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Emergency Services Coordinator 
Implementation Schedule: January 2005 
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Rappahannock County 
 
Mitigation Action 7: 

Improve GIS data within the county in order to perform more 
accurate risk assessments.   

Category: Data Collection and Improvement  
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Low 
Estimated Cost: $10,000 - $15,000 
Potential Funding Sources: Grants from software companies  
Lead Agency/Department Responsible: E-911 Coordinator 
Implementation Schedule: Dependent on funding, FEMA 
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Rappahannock-Rapidan Regional Commission 

 

 

 
 

Rappahannock Rapidan 
Regional Commission 
 
Mitigation Action: 1 

Coordinate inter-regional meetings (with PDC’s 7, 8, 10, etc) to 
ensure linkage with evacuation and other emergency planning of 
adjoining jurisdictions.   

Category: Planning 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: None needed other than staff time  
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Rappahannock-Rapidan Regional Commission 
Implementation Schedule: Ongoing  

Rappahannock Rapidan 
Regional Commission 
 
Mitigation Action: 2 

Develop emergency preparedness manual and distribute across 
the region to help prepare for all hazards. 

Category: Education and Outreach  
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High 
Estimated Cost: Depends on the size and number of copies of the 

manual to be distributed 
Potential Funding Sources: FEMA: Hazard Mitigation Grant Program, Pre-disaster 

Mitigation Program; VDEM 
Lead Agency/Department Responsible: Rappahannock-Rapidan Regional Commission 
Implementation Schedule: Within 12-24 months 

Rappahannock Rapidan 
Regional Commission 
 
Mitigation Action: 3 

Investigate potential of updating floodplain maps across the 
region as means of improving floodplain management. 

Category: Improve/Update Data 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on the number of maps to be updated and the 

number of changes needed 
Potential Funding Sources: FEMA: Map Modernization Program  
Lead Agency/Department Responsible: Rappahannock-Rapidan Regional Commission 
Implementation Schedule: Long-term project 
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Rappahannock Rapidan 
Regional Commission 
 
Mitigation Action: 4 

Conduct NFIP, CRS and Flood Prevention information sessions 
around the region to improve awareness of flood insurance and 
how communities can reduce the effects of the flood hazard. 

Category: Education and Outreach 
Hazard(s) Addressed: Flood 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: Depends on the number of workshops and attendees –  
Potential Funding Sources: FEMA: Hazard Mitigation Grant Program, Pre-disaster 

Mitigation Program; VDEM 
Lead Agency/Department Responsible: Rappahannock-Rapidan Regional Commission 
Implementation Schedule: Within 12-24 months 

Rappahannock Rapidan 
Regional Commission 
 
Mitigation Action: 5 

Convene regional task force on subject of radio interoperability 
to improve emergency response during disasters caused by 
multiple hazard types.   

Category: Emergency Services 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: None needed other than staff time 
Potential Funding Sources: None 
Lead Agency/Department Responsible: Rappahannock-Rapidan Regional Commission 
Implementation Schedule: Ongoing 

Rappahannock Rapidan 
Regional Commission 
 
Mitigation Action: 6 

Broaden ultimate Hazard Mitigation Committee to include 
representatives from the National Parks Service, Soil and Water 
Conservation Districts, Red Cross, Homeowners Associations, 
major employers, schools. 

Category: Planning 
Hazard(s) Addressed: All 
Priority (High, Moderate, Low): Moderate 
Estimated Cost: None needed other than staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Rappahannock-Rapidan Regional Commission 
Implementation Schedule: Ongoing  
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This appendix includes adoption resolutions from all participating counties and towns that 
participated in this planning process.  
 
Counties 
 
Culpeper County  
Fauquier County 
Madison County  
Orange County  
Rappahannock County  
 
Towns 
 
Town of Culpeper 
Town of Madison  
Town of Orange 
Town of Remington  
Town of Warrenton 
 
 
 

Rappahannock Rapidan 
Regional Commission 
 
Mitigation Action: 7 

Facilitate continued sharing of GIS maps, impact studies, 
ordinances, plans, etc., among PD9 jurisdictions. 

Category: Improve/Update Data 
Hazard(s) Addressed: Multiple 
Priority (High, Moderate, Low): High  
Estimated Cost: None other than staff time 
Potential Funding Sources: None needed 
Lead Agency/Department Responsible: Rappahannock-Rapidan Regional Commission 
Implementation Schedule: Ongoing 


