EXHIBIT NO. 021

City of Alexandria, Virginia 2 -13-09
MEMORANDUM
DATE: FEBRUARY 8, 2007
TO: THE HONORABLE MAYOR AND MEMBERS OF CITY COUNCIL
FROM: JAMES K. HARTMANN, CITY MANAGER ?/

SUBJECT: NORTHERN VIRGINIA REGIONAL HAZARD MITIGATION PLAN

ISSUE: Resolution adopting the Northern Virginia Regional Mitigation Plan.

RECOMMENDATION: That City Council:

(1) Approve the attached resolution adopting the Northern Virginia Regional Mitigation Plan
as amended; and

(2) Authorize the Mayor to execute all necessary documents that may be required.

BACKGROUND: The federal Disaster Mitigation Act of 2000 (DMA 2000), as amended,
requires that local governments develop and adopt natural hazard mitigation plans in order to be
eligible to receive grant funds from the Hazard Mitigation Grant Program (HMGP) and the Pre-
Disaster Mitigation Program (PDM). Lessons learmed from Hurricane Katrina and other natural
disasters highlight the importance of reducing the vulnerability of the City to a natural disaster.

The staff representatives from the jurisdictions in Northern Virginia met from March 5, 2004 to
May 4, 2005, to develop a multi-jurisdictional Hazard Mitigation Plan, which includes a specific
local Mitigation Action Plan for each jurisdiction.

In August of 2005, the plan was submitted to the Virginia Department of Emergency
Management (VDEM) and then the Federal Emergency Management Agency (FEMA) for
approval. The plan received final approval from FEMA on July 10, 2006, subject to the adoption
of the plan by all of the local jurisdictions.

DISCUSSION: The plan identifies the top natural hazards for Northern Virginia as floods, winter
storms, severe thunderstorms, tornadoes, hurricanes/tropical storms. These hazards threaten the safety
of residents and have the potential to damage or destroy public and private property, disrupt the local
economy and have a very negative impact on the Northern Virginia region.  The focus of the plan is
limited to natural hazards only.




Hazard mitigation includes taking structural measures, such as strengthening or protecting buildings
and infrastructure, and non-structural measures such as the adoption of sound land use policies or the
creation of public awareness programs. The City has been addressing many of these issues for a
number of years, but the cost of some of the mitigation strategies is significant, and we will seek any
federal or state funds that may be available to assist in the funding that is needed.

The plan identifies eight specific mitigation strategies for the City of Alexandria. These can be found
in Section 9, Pages 31 - 33 of the plan and are as follows:

1. Revise the Flood Insurance Rate Map
2. Separate the combined sanitary and storm sewers.
3. Enact state law to allow the use of recreational lakes or dams for flood control.

4. Install backflow prevention valves on properties subject to sewer backups in the Commonwealth
Interceptor and the Four Mile Run sewer service areas.

5. Acquire flood prone properties and create public open space.
6. Elevate structures that have a history of repetitive loss due to floods.

7. Purchase and distribute NOAA weather alert radios for all the 1,634 flood insurance policy holders
in Alexandria. '

8. Purchase and install mobile public address systems in all City fleet vehicles to enhance our warning
capabilities.

City staff recommends amending strategy #4 in order to clarify the intent of that strategy. The
amendment would specify that the City would seek funding on the behalf of private owners of
properties subject to sewer backups. The amended strategy would be:

4. Install backflow prevention valves in City properties subject to sewer backups and request funding
for backflow prevention valves on behalf of affected private properties within the City.

It should be noted that the City has in place a backflow prevention valve program that enables
homeowners to get $500 in City reimbursement for the installation of these valves in homes in the
areas noted above. The homeowner is responsible for the balance of the cost. Generally the
installation of the backflow prevention costs between $1,500 and $2,000. So far about 16 to 20
homeowners have participated in this program which is handled by the Department of Transportation
and Environmental Services.



Adoption of the Northern Virginia Regional Hazard Mitigation Plan will ensure compliance with DMA
2000 and allow the City to seek disaster mitigation grant funds. City departments continue to work
together to address hazard mitigation issues and to assist Alexandria residents and businesses in
developing an awareness of the hazards they face.

FISCAL IMPACT: The adoption of the plan does not obligate the City to fund the mitigation
strategies. The City may seek funding for these projects through grant programs that may require
matching funds. At this time there is no fiscal impact.

ATTACHMENTS:
Attachment 1. Resolution
Attachment 2. Northern Virginia Regional Hazard Mitigation Plan

STAFF:

Mark Penn, Emergency Management Coordinator

Gary Mesaris, Fire Chief

Richard I, Baier, Director Transportation and Environmental Services

Douglas McCobb, Deputy Director Transportation and Environmental Services



ATTACHMENT 1
RESOLUTION NO.

WHEREAS, the Disaster Mitigation Act of 2000, as amended, requires that local
governments develop and adopt natural hazard mitigation plans in order to be eligible for
funding under the Pre-Disaster and Hazard Mitigation Grant Programs; and

WHEREAS, the Virginia Department of Emergency Management (VDEM)
awarded a grant to the Northern Virginia Regional Commission (NVRC) in 2004 to
develop a comprehensive Regional Hazard Mitigation Plan for Northern Virginia; and

WHEREAS, NVRC has coordinated this planning in collaboration with the
Northern Virginia Hazard Mitigation Planning Committee (which includes
representatives from local planning and emergency management staffs as well as VDEM)
and with professional assistance from the consulting firm Post, Buckley, Schuh &
Jernigan; and

WHEREAS, the plan outlines actions designed to address and reduce the impact
of a full range of natural hazards facing the region, ranging from hazards as floods,
tornadoes, hurricanes, earthquakes, wildfires and drought; and,

WHEREAS, VDEM and the Federal Emergency Management Agency (FEMA)
have approved the Northern Virginia Regional Hazard Mitigation Plan, pending approval
by each local governing body.

NOW, THEREFORE BE IT RESOLVED BY THE ALEXANDRIA CITY
COUNCIL that the Northern Virginia Regional Hazard Mitigation Plan dated March
2006, is hereby approved and adopted as amended for the City of Alexandria,

BE IT FURTHER RESOLVED that Alexandria City Council) calls on emergency
management to work with NVRC and VDEM to assure continued compliance with the
Disaster Mitigation Act of 2000 and such additional regulations and/or certifications that
may be identified to guarantee local and regional preparedness for all potential hazards
and disasters. The undersigned duly qualified and acting as City Clerk of the PUBLIC
BODY certifies that the foregoing is a true and correct copy of a Resolution, adopted at a
legally convened meeting of the City Council held on the 27th day of February 2007.

ADOPTED:

Date

WILLIAM D. EUILLE MAYOR

ATTEST:

JACQUELINE M. HENDERSON CITY CLERK
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This Regional Hazard Mitigation Plan was prepared by the Northern Virginia Regional Commission
(NVRC) in association with PBS&J, Inc. The NVRC is an independent pubiic agency charfered in
1969 fo pian for the physical, social and economic development of the region. The Commission
serves in an advisory capacily to local, state, and federal governments and as an agdvocate for
Northem Virginia and its 1.9 million residenfs. The Commission's policies and programs are
established by a forty-two member Board of Commissioners comptised of elected officials and private
citizens appointed by the goveming bodies of Ardington, Fairfax, Loudoun and Prince William
counties; the cities of Alexandria, Fairfax, Falls Church, Manassas and Manassas Park, and the
fowns of Dumiries, Herndon, Leesburg, Furceliville and Vienna.
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INTRODUCTION

This section provides & general introduction to the Northern Virginia Regional Hazard Mitigafion
Plan. It consists of the foliowing five subsections:

+ Background

« Pumpose

«  Scope

e Authority

+ Summary of Plan Contents

O AP
SOCRZEGURG

Natural hazards, such as floods, tornadoes and severe winter storms, are a part of the world
around us, Their occurrence is natural and inevitabie, and there is littie we can do to control their
force and intensity. [n today's world we must also consider manmade hazards, such as
technological accidents or deliberate acts of terrorism, as legitimate and significant threats to life,
safety and property. That being said, the focus of this Hazard Mitigation Plan is limited to natural
hazards only.

The Northern Virginia region is vuinerabie to a wide range of natural hazards, including flooding,
tornadoes, hurricanes and winter storms. These hazards threaten the safety of residents and
have the potential to damage or desiroy both public and private property, disrupt the local
economy and impact the overall guality of life of individuals who live, work and play in the
Northem Virginia region.

While we cannot eliminate natural 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 peopie and property from known hazards is s

generally referred to as hazard mitigation. Hazaerd Mitigation:

Amy sustained - action. tiken to
Hazard mitigation techniques include both structural | reduce or efiminaie the long-rerm
measures, such as strengthening or protecting buildings and risk fo buman -life and property
infrastructure from the destructive forces of potential from hazards,

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 vuinerabilities 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 s a
particularly important topic in the Northem Virginia region, where many communities are facing
increasing growth rates. Now is the time to effectively guide development away from identified
hazard areas and environmentally sensitive locations, before unsound development patterns
emerge and people and property are placed in harm’s way.

One of the most effective tools a community can use to reduce hazard vulnerability is to develop,
adopt, and update as needed, a local hazard mifigation 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
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vuinerabifities. The Neorihern Virginia Regional Hazard Mitigation Plan (hereinafter “Hazard
Miiigation Plan” or “Plan”) is a logical first step towerda incorporating hazard mitigation principles
ang practices intc the routine actvilies and funclions of local government within the Northern
Virginia region.

The mitigation actions noted in this Plan g¢ bayond recommending structurat soiutions to reduce
existing vulnerability. Local policies addressing community growth, incentives ic protect natural
rescurces, and public awareness and outreach campaigns are examples of other measures that
can be used to reduce the future vulnerability of the Northern Virginia region to identified hazards.
The Pian has been designed to be a living document, with implementation and evaiuation
procedures inciuded to help achieve meaningful objectives and successfu! outcomes,

Disaster Mitigation Act of 2000

in an effort to reduce the Nation’s mounting natural disaster losses, the U.S. Congress passed
the Disaster Mitigation Act of 2000 (DMA 2000) in order to amend the Robert T. Stafford Disaster
Relief and Emergency Assistance Act. Section 322 of DMA 2000 emphasizes the need for state
and local government entities to closely coordinate on mitigation planning activities, and makes
the development of a hazard mitigation pian a specific eligibility reguirement for any local
government applying for federal mitigation grant funds. These funds include the Hazard
Mitigation: Grant Program (HMGP) and the newly-created Pre-Disaster Mitigation (PDM) program,
both of which are administered by the Federal Emergency Management Agency (FEMA) under
the Department of Homeland Security. Communiiies with an adopted and federalty-approved
hazard mitigation plan thereby become pre-positioned and more apt to receive available
mitigation funds before and after the next disaster strikes.

The Pian has been prepared in coordination with FEMA Region Ill and the Virginia Division of
Emergency Management to ensure that the Plan meets all applicable DMA 2000 and state
requirements. A Local Mitigation Plan Crosswalk, found in Appendix C, 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 Northern Virginia Regional Hazard Mitigation Plan is guided by three broad principles,
including sustainability, safe growth and mitigation actions based on the findings of the risk and
capabifity assessments. 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 Northem Virginia region a
place where people can enjoy a sound economy, safe communities, a healthy environment and
plentiful recreational opportunities.

The adoption of hazard mitigation practices are viewed as complimentary to the goals of
sustainability. Broadly speaking, by making communities less vulnerable, they become better
places to live. For example, a specific action may include the relecation of fiood-prone properties
o an area outside of the identified floodplain. in tum, the land is allowed to revert back to open
space in its natural state or may become part of a managed park or greenway system. By taking
this action, several goals can be achieved:

« Areduction in the number of structures located in harm's way;,

« The elimination of necessary emergency response, such as search and rescue activities,
in that area following a fioog;
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+» The creation of additienal parkland thal may include recreational amenities such as
hiking trails, bicycie paths or canoe access points;

« The conversion of the floodplain back to its naturat function; and

+« Areduction in non-point source pollution.

The consideration of iand use and safe growth practices are two other key elements of this Pian.
The concept of safe growth will be used to describe this process. Safe growth may be described
as simply reviewing al! fufure land use decisions with the foliowing types of questions in mind: Will
this proposed use increase hazard vulnerability? if so, how couid 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, setback requirements, the identification
and mapping of hazard zones and environmentally sensitive areas, and related smart growth
activities.

I2n szape o
FUFIHSE

The purpose of the Northern Virginia Regional Hazard Mitigation Pian is to:

+ Protect life, safety and property by reducing the potential for future damages and
economic losses that result from patural hazards;

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

s Qualify for grant funding in both the pre-disaster and post-disaster environment;
+ Speed recovery and redeveiopment following future disaster events;

+ Demonstrate a firm local commitment to hazard mitigation principies; and

» Comply with state and federai legislative reguirements for local multl-jurisdictional hazard
mitigation plans.

o Pl
SCGIE

The greater focus of this Plan will fall upon on those hazards determined to be “high’ or
“moderate” risk as determined through a detailed hazard risk assessment conducted for the
Northem Virginia region.! Other hazards that pose a low or negligible risk will continue to be
evaluated during future updates to the Plan, but they may not be fully addressed until they are
determined to be of high or moderate risk. This enables those counties, cities and towns
participating in the development and maintenance of the Plan to prioritize mitigation actions
based on those hazards which are undersiood 10 present the greatest risk to lives and property.

The geographic scope {i.e. the planning area) for the Plan inciudes the following four counties,
five cities and five towns in the Northem Virginia region. It shouid be ncted that independent
cities within the Commanwealth of Virginia are poiitically separate from counties (and retain the
same authority as counties), whereas incorporated towns are not.

' See Section 6; Vulnerability Assessment, for the comparative ranking of hazards and their determined risk
classification.
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Counties:
+ Arington County

e Fairfax County

e Loudoun County

» Prince William County
Cities:

s City of Alexandria

s City of Fairfax

= City of Falls Church

« City of Manassas

« (City of Manassas Park

Towns:
» Town of Dumfries (Prince William County)
» Town of Herndon (Fairfax County)
» Town of Leesburg (Loudoun County)
+«  Town of Vienna (Fairfax County)
e« Town of Purceliville (Loudoun County)

The Plan, developed in accordance with current state and federal ruies and regulations governing
local hazard mitigation plans, has been adopted by the four (4) counties and ten (10) participating
municipalities in accordance with the authority and police powers granted to counties and
municipalities under §15.2-2223 through §15.2-2231 of the Virginia State Code. Copies of local
adoption resolutions are provided in Appendix A. The Plan shali be routinely monitored and
revised to maintain compliance with the following provisions, rules and iegisiation:

« Section 322, Mitigation Planning, of the Robernt T, Stafford Disaster Relief and
Emergency Assistance Act, as enacted by Section 104 of the Disaster Mitigation Act of
2000 (P.L. 106-380); and

« FEMA's Interim Final Rule published in the Federal Register on February 26, 2002, at 44
CFR Part 201.

Summury of Plan Confents

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

Section 2, Planning Process, provides a complete narrative description of the process used to
prepare the Plan. This includes the identification of who was involved, who participated on the
planning team, and how the public and other stakeholders were involved. M also includes a
detailed summary for each of the key meetings held aiong with any associated outcomes.

The Community Profile, located in Section 3, describes the general makelp of the Northem
Virginia region, including prevalent gecgraphic, demographic and economic characteristics. In
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addition, transportation, housing and land use patierns are discussed. This baseline information
provides a snapshot of the regiocnal planning area and thereby assists county and municipal
officials recognize those sociat, environmentat and economic factors that ultimately play a role in
determining community vulnerability o natural hazards.

The Risk Assessment is presented in thres separaie sections: Section 4. Hazard Identification;
Section 5 Hazard Analysis, and Seclion 6 Vulnerabiiity Assessment Together, these
sections serve to identify, analyze and assess the Northem Virginia region’s overait risk to natural
hazards. The risk assessment also attempts to define any hazard risks that may unigquely or
exciusively affect the individua! municipal jurisdictions.

The Risk Assessmeni builds on available historical data from past hazard occurrences,
establishes detailed profiles for each hazard, and cuiminates in a hazard risk ranking based on
conclusions about the fr%%uency of occurrence, spatial extent and potential impact of each
hazard. FEMA's HAZUS™" loss estimation methodology was also used in evaluating known
hazard risks by their relative long-term cost in expected damages. In essence, the information
generated through the risk assessment serves a critical function as communities seek to
determine the most appropriate mitigation actions to pursue and implement — enabling
communities to prioritize and focus their efforts on those hazards of greatest concern and those
structures or pianning areas facing the greatest risk(s).

The Capability Assessment, found in Section 7, provides a comprehensive examination of each
participating jurisdiction’s capacily to implement meaningful mitigation strategies and identifies
existing opportunities to increase and enhance that capacity. Specific capabiiities addressed in
this section include planning and regulatory capability, staff and organizational (administrative)
capability, technical capability, fiscal capability, and political capability. Information was obtained
through the use of detailed survey questionnaires for iocal officials and an inventory and analysis
of existing plans, ordinances and relevant documents. The purpose of this assessment is to
identify any existing gaps, weaknesses or conflicts in programs or activities that may hinder
mitigation efforts, and to idenfify those activities that should be built upon in estabiishing a
successful and sustainable regional hazard mitigation program.

The Community Profife, Risk Assessment, and Capabifity Assessment collectively serve as a
basis for determining the goals for the Hazard Mitigation Plan, each contributing to the
develcpment, adoption and implementation of a meaningful Mitigation Strategy that is based on
accurate background information,

The Mitigation Strategy, found in Section 8, consists of broad regional goa! statements as well
as specific mitigation actions for each local government jurisdiction participating in the ptanning
process. The strategy provides the foundation for detailed Mitigation Action Plans, found in
Section 9, that link specific mitigation actions for each jurisdiction to locally-assigned
implementation mechanisms and target completion dates. Together, these sections are designed
to make the Plan both strategic {through the identification of iong-term goals) but aiso functional
through the identification of short-term and immediate actions that will guide day-to-day decision-
making and project impiementation.

In addition to the identification and prioritization of possible mitigation projects, emphasis is
placed on the use of program and policy alternatives to help make the communities of the
Northern Virginia region less vuinerable to the damaging forces of nature while improving the
economic, social and environmental health of the community. The concept of multi-objective
pianring was emphasized throughout the planning process, particularly in identifying ways to link
hazard mitigation policies and programs with complimentary community goals related to housing,
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economic development, downiown revitaiization, recreational opporiunities, ftransporizstion
improvements, environmental guality, land development, and public health and safety,

The Plan Maintenance Procedures, found in Section 410, includes the measures that the
Nerthern Virginia Regional Commission and participating jurisdictions will take to ensure the
Piar's continuous fong-term implementation. The procedurss ais¢ inciude the manner in which
the Plan wiil be regutarly evaluated and updated to remain a current and meaningfu! planning
document.



PLANNING
PROCESS

This section of the Pian describes the mitigation planning process undertaker: by the jurisdictions
participating in the deveiopment of the Northern Virginia Regional Hazard Mitigation Plan. It
consists of the foliowing seven subsections:

Overview of Hazard Mitigation Planning
Preparing the Pian

The Planning Team

Community Meetings and Workshops
involving the Public

Invoiving Stakeholders
Mutti-jurisdictional Participation

* & & & ¢ * 2

g T T LT v d A TR eyt sy
Overview of Hazard Mitigazion Planning

Local hazard mitigation planning is the process of organizing community resources, identifying
and assessing hazard risks, and determining how to best minimize or manage those risks. This
process resulis in a2 hazard mitigation plan that identifies specific mitigation actions, each
designed to achieve both short-term planning objectives and a long-term community vision. To
ensure the functionpality of each mitigation action, responsibility is assigned to a specific
individuai, department or agency along with a schedule for its implementation. Plan maintenance
procedures are established for the routine monitoring of implementation progress, as well as the
evaluation and enhancement of the mitigation pian itself These plan maintenance procedures
ensure that the plan remains a current, dynamic and effective planning document over time.

Mitigation planning cffers many benefits, including:

s saving lives and property;

¢« saving money;

« speeding recovery foliowing disasters;

» reducing future vulnerability through wise development and post-disaster recovery and
reconstruction;

+ expediting the receipt of predisaster and post-disaster grant funding; and

+ demonstrating a firm commitment fo improving community health and safety.

Typically, mitigation planning is described as having the potential to produce long-term and
recurring benefits by breaking the repetitive cycle of disaster loss. A core assumption of hazard
mitigation is that predisaster investments will significantly reduce the demand for post-disaster
assistance by lessening the need for emergency response, repair, recovery and reconstruction.
Furthermore, mitigation practices will enable local residents, businesses and industries to re-
establish themselves in the wake of a disaster, getting the community economy back on frack
sooner and with less interruption.

The benefits of mitigation planning go beyond soleiy reducing hazard vulnerability. Measures
such as the acquisition or regulation of land in known hazard areas can help achieve multiple
community goals, such as preserving open space, maintaining environmental health and
enhancing recreational opportunities. Thus, it is vitally important that any local mitigation
plarnning process be integrated with other concurrent local planning efforts, and any proposed
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mitigation strategies rmust take into account other existing commurnity goals or initiatives that wi
heip compiement cr hinder thelr futlire impiementation.

- . ¥ -
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The regional planning effor o develop and maintain the Plan has 44 CFR Requirement
been lead and facilitated by the Northern Virginia Regional § Part 201L.6(c}1}: The plan
Commission (hereinafter “NVRC” or “Commission”), NVRC is an || shall Include docsumentation
independent public agency serving in an advisory capacity to local, of the planning process used
state, and federal govemments and as an advocate for the :f’d“;:d"”hwﬂ“ﬂ P‘::;
Northern Virginiz region.  The Commissicn's policies and . s

: prepored, whe was imvolved
programs are established by a forty-two member Board of | ;. process and how the
Commissioners comprised of elected officials and private citizens public was involved
appointed by the governing bodies of those local jurisdictions '
iisted above.

NVRC utilized the multi{urisdictional planning process recommended by the Federal Emergency
Management Agency (FEMA Publication Series 386) to develop this Plan. A Local Mitigation
Plan Crosswak, found in Appendix C, provides a detailed summary of FEMA's current minimum
standards of acceptability for compliance with the Disaster Mitigation Act of 2000 and notes the
location of where each requirement is met within the Plan. These standards are based upon
FEMA's Interim Final Rule as published in the Federal Register on February 26, 2002, in Part 201
of the Code of Federal Regulations (CFR).

The planning process included nine (9) major steps that were completed over the course of
approximately one year. Each of these planning steps (illustrated in Figure 2.1) resulied in
critical work products and outcomes that collectively make up the Hazard Mitigation Pian. These
elements have been included as separate sections of the Plan, and are further discussed in detail
in Section 1: introduction.

Figure 2.1
Nerthern Virginia Regional Hazard Mitigation Planning Process

Community Woskshops
Phase 1
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A community-based planning team made up of local government officials and key stakehoiders
neiped guide the development of this Plan, Beginning in March 2004, NVRC engaged locai
officials throughout the region in locai meetings and planning workshops to discuss and complete
tasks associated with preparing the Plan. This working group coordinated together on all aspects
of the plan development process and became formally recognized as the Northern Virginia
Hazard Mitigation Pianning Commitfee. In addition to regular meetings, committee members
routinely communicated and were kept informed through a dedicated e-mail distribution group.

Additional participation and input from identified stakeholders and the general public was sought
by NVRC during the planning process through phone calis and the distribution of e-mails,
advertisements and public notices aimed at informing people on the status of the regional plan
(public involvement is further discussed later in this section).

Table 2.1 lists the members of the Northemn Virginia Hazard Mitigation Pianning Committee who
were responsible for participating in the development of the Plan. Committee members are listed
in alphabetical order by their respective jurisdiction.

Table 2.1
Northern Virginia Hazard Mitigation Planning Committee

[ Mark Penn City of Alexandria Emergency Management

[ JefiStern . . | Artington County 1 Dffice of Emergency Management

| John C. Barkley Town of Dumfries Town Manager

| Susan K Moore | Town of Dumfries "~ Assistand 1o Town Manager

. Robert Murray City of Falis Church Chief

| Andrew Wilson City of Farfax | ‘Assistatt Chisf, Fire Department

ﬁﬁichael Congleton Fairfax County Planning and Zoning

- William Mackay . Fairfax-Caunty ¥ Office of Emergency Management :
it Brad Anzengruber Town of Hemdon Emergency Management J
Venry Bibber "Town of Hemdon | Planining Department _
Nick Colonna Town of Leesburg Senior Planner
Fobert Griffin { LoudounCounty | Fireand Rescue |
Kevin Johnson | Loudoun County Fire and Rescue “
Matt Parfiow - i Loudoun County ! Fire.and Rescue . -
Julie Pastor Loudoun County Planning Department
Rootn A Christoff - | Gity of Manessas ‘Emargency Coordinator / Police Dept
Richard Hill City of Manassas Hazmat Officer !

| Capt, Mark Matthews - Cllyof Manassas Park’  ~  Caplain . =~

1 James Van Zee . NVRC Director of Regional Pianning '

| Witliam Deuham - | Townof Purcelvile | Mayor . .

| Patrick M. Collins Prince William County ; Emergency Management 4
David B, Grovet: - - * Prinoe Wilharm Gounty . Planning Department
Katrina L. Ziegenhom Town of Vienna _’LPlanning Depariment E
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Communiy Meeiings ond Workshops

The preparation of the Plan reguired a2 series of meetings and workshops for facilitating
discussion and initiating datz coilection efforts with local community officials. More imbortantly,
the meetings anc workshops prompted continucus input and feedback from local officials
throughout the drafting stages of the Pian. Below is a summary of the key meetings and
community workshops for the Northern Virginia Hazard Mitigation Pianning Committee.’ In many
cases, additional meetings were held by the individual participating jurisdictions to accomplish
planning tasks specific to their community, such as the approvai of locally specific mitigation
actions for inclusion in their Mitigation Action Plan.

March 5, 2004
Initial Meeting of the Northern Virginia Hazard Mitigation Planning Committee

Mark Gibbs, NVRC's Executive Director, opened the mesting explaining the number of
emergency preparedness efforts underway throughout the region. James Van Zee, NVRC 's
Director of Regional Planning Services and project manager, stated the purpose for a Northern
Virginia Hazard Mitigation Plan under the Disaster Mitigation Act of 2000, which is to gualify
Northern Virginia's localities for pre-disaster hazard mitigation project grants (should funds be
made avaiiable) and for post-disaster hazard mitigation grants that would be in addition to the
normal emergency response and recovery funding provided to the community after a major
disaster declaration,

David Corzilius, with the Virginia Department of Emergency Management (VDEM), gave a
program overview. His presentation included an introduction to mitigation planning and the steps
necessary to prepare a regional hazard mitigation plan that is complain with the Disaster
Mitigation Act of 2000, as well as additionai state requirements to consider. He distributed
several handouts, including a recommended mitigation plan outline and Virginia mitigation
planning requirements.

Following Mr. Corzilius's presentation, Mr. Van Zee led the Committee in a discussion of several
topics. The first issue presented to the Committee was whether or not manmade hazards shouid
be included in this planning effort. Mr. Van Zee and Mr. Corzilius explained that under the
Disaster Mifigation Act of 2000 and the VDEM grant to NVRC, manmade hazards are not
required to be included. it was noted that other groups in the region are addressing manmade
disasters. In fact many members of the Committee serve on these groups as well and manmade
hazards might be identified in this process for future study. NVRC recommended that this effort
concentrate on natural disasters and not include manmade hazards. The Committee agreed.

Linda Tenney, NVRC’s Deputy Executive Director, and James Van Zee explained that a draft
RFF was being prepared and welcomed recommendations of contractors.

Linda Tenney and David Corzilius addressed the requirements and typical approaches for the
public participation and media in this process. Ms. Tenney expiained that NVRC would prepare a
public participation with input from groups like the Pubiic Information Officers (PIQ) committee
and bring it back to the Hazard Mitigation Pianning Committee.

Mr. Van Zee addressed the role of the Hazard Mitigation Planning Committee, which is to:
« Serve as advisors at key points in the process
+ Serve as point of contact in collecting local data

! Copies of the agendas, sign-in sheets, minutes and handout materials for al} meetings and workshops are
available through the NVRC upon request.
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» Review the hazard identification, risk assessment, and vuinerability & loss estimation
findings ang to provide commenisirevisions.

¢ Assist NVRC and/or contractor in deveiopment of mitigation strategies

+ Review draft & final pian

= Contribute & document hours 10 this proiect as local in-kind match

He noted that & final timetable wilt be developed with the contracior, but the project is projected to
take one (1) year. State and FEMA guidance materials were distributed to a representative from
each locality.

Finally, Mr. Corzilius explained that local “Mitigation Pianning Workshops™ are scheduled and
encouraged alt Planning Committee members to sign up, if they haven't aiready done sc.

May 5, 2004
Initial Consultant Meeting with PES&J

Following an open proposal process, NVRC selected and contracted with the consulting firm of
PBS&J to assist in the development of the regional hazard mitigation plan. PBS&J is being
supported by the subcontracting firms of Dewberry and URS. The initial project kickoff meeting
was held between NVRC and PBS&J {o discuss the contractual scope of work and expectations
for both NVRC and PBS&J, In attendance were James Van Zee, NVRC's Director of Regional
Planning and project manager, along with Dr. Gavin Smith, Program Manager and Darrin
Punchard, Project Manager from PBS&..

During the meeting, Mr. Van Zee summarized many of NVRC's on-going activities relating to the
development of the regional hazard mitigation pian, including the estabiishment of an interagency
committee for regional emergency preparedness. Subsequent discussions included how best to
take advantage of these concurrent planning efforts, such as linking the regional pubiic outreach
and education initiatives soon to be under way. Discussions aiso included the potential and
usefulness of any open public meetings to be held during the pianning process, with perhaps one
upon compietion of the regional risk assessment and ancther upon completion of the draft pian.
Mr. Van Zee indicated that this idea would be discussed with NVRC's PIO Committee, as well as
the possible use of a public participation survey designed by PBS&J.

Dr. Smith and Mr. Punchard discussed the critical data collection efforts needed for the risk
assessment and the capability assessment, and how the Northern Virginia Hazard Mitigation
Planning Committee could be used to assist in the process. Several examples of data collection
instruments were made avaiiable to NVRC, and it was determined that all communication and
data collection between PBS&.) and the jocal participating communities would go through NVRC.
It was explained by Mr. Van Zee that there is a wealth of infformation available across the region,
and that PBS&J should be as specific as possible in reguesting the types of data needed to
complete associated planning tasks.

Discussions befween NVRC and PBS&J also focused on the overali proiect approach and the
proposed timeline for its completion. It was agreed that the project will not iikely be completed
prior the November 1st deadiine, but that the schedule would be reassessed upon the completion
of the regional risk assessment study. If necessary, it was agreed that NVRC would submit an
extension to the Virginia Department of Emergency Management, &s required.

Finally, the roles and responsibilities of PBS&J, NVRC and its participating jurisdictions were
assigned, and the next steps to take were discussed. Future meetings were described, including
the structure for the next meeting with the Northem Virginia Hazard Mitigation Planning
Committee and the importance of the subsequent mitigafion sirategy workshop.
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June 25, 2004
Community Workshop ~ Phase One {Kickoff Meeting}
Northern Virginia Hazard Mitigation Pianning Commitiee

The project kickeff meeting was held on June
25, 2004 with the staff of the Northern Virginia
Regional Commission, staff members from
proiect consultants PBS&J and Dewberry and
the local officials of the participating counties
and municipalfities. The meeting included a
formal presentation’ by PBS&J on their overall
project approach, with an emphasis on the steps
necessary to meet the requirements of the
Disaster Mitigation Act of 2000. The kickoff
meeting also served to initiate the preliminary
data collection efforts for the risk and capability
assessment tasks associated with the
deveiopment of the Plan.

Members of the NVRC Hazard Mitigation
Planning Committee gathered early in the
planning process to discuss necessary tasks and
individual roles and responsibilities for
preparing the regional plan.

First, a description of the hazard mitigation
planning process was presenied, explaining
each step and the type of data that will be
required to complete each associated task.
Then, specific planning methods and data collection tools, such as the Capability Assessment
Survey, were distributed and further described. Finally, the proposed project schedule was
presented and the individual roles and responsibilittes of each committee member were
thoroughiy explained and assigned. Specific roles for the parties invoived in the process inciuded
the following major tasks:

Northern Virginia Regional Commission
+ Project management
» Coordination
o Interiocal agreements
o Meetings and workshops
o Data collection and exchange
+ Communications
o Group e-mail distribution
o Website

PBS&.J Project Team

» Technical assistance
o Ptanning guidance
o State and federal compliance
» Data collection & analysis
o Risk assessment
o Capability assessment
o Report findings
« Facilitate Mitigation Strategy Workshop
« Plan Preparation

* Copies of all PowerPoint presentation shides are available through the NVRC upon request,
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County and Municipal Governments
s  Participation
o Date coliection (risk assessment and capability assessment)
Meetings
Mitigation strategy development
Public involvermnent
Pian review & feedback
+ Plan Adoption
¢ On-going Coordination
o Additional data needs (risk assessment, capability assessment, and public
participation)
s Future meetings
o Risk assessment and capability assessment findings
o Mitigation strategy workshops
o Draft plan presentations

0

Q00

Upon compietion of the presentation by PBS&J, the committee members had the opportunity to
ask questions, clarify uncertainties and express their concerns regarding the project. These were
primarily related to the methodologies and data requirements for compieting the risk and
capabilty assessments, in addition fo the types of mitigation actions each jurisdiction should
consider for inclusion in their Mitigation Action Plans. Most committee members had attended the
first meeting in March 2004, and were therefore fully prepared and anxious tc get started with the
Drocess.

Prior to adjourning the meeting, PBS&J's data coliection efforts were launched through the
distribution and explanation of the Capabiflity Assessment Survey to each member of the
committee. Each committee member was assigned the task of going back to their respective
agency or jurisdiction and meeting with appropriate officials to compilete the survey questionnaire.
The committee determined that all surveys should be completed and returned to NVRC by July
23, 2004. It was determined that PBS&J and NVRC would continue to coordinate with one
another on collecting the data necessary to complete the hazard risk assessment, but would also
follow up with each of the participating local jurisdictions individually to obtain any locally-specific
and readily available data, including but not limited to historical hazard data and any relevant GIS
data layers that could be incorporated into the study.

September 24, 2004
Community Workshop - Phase Two (Mitigation Strategy Workshop)
Northern Virginia Hazard Mitigation Planning Committee

The second community workshop was held on September 24, 2004 in the form of a five hour
“Mitigation Strategy Workshop.” The workshop began with a detailed presentation by PBS&J on
the findings of the risk assessment and capability assessment By providing county and
municipal officials with a more thorough understanding of the hazard risks in their communities
ajong with the varied ievels of local capabilities availabie to address them, the stage became set
for the next step in the process — the creation of mitigation planning goals and the identification
of specific mitigation actions designed to reduce or eliminate future hazard impacts.
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To summarize, the following general findings were presented and discussed during the
workshop.”

Risk Assessment Findings:

« Since 1965, the Northern Virginia region has received ten presidential disaster
deciarations (not including emergency declarations) for a variely of events (hurricanes,
severe winter storms, flooding and terrorism).

s Based on the compietion of the hazard analysis, the region is at risk to fioods, humricanes
and tropical storms, severe thunderstorms, fornadoss, winter storms, wildfires,
earthguakes, landslides, dam failure, drought and extreme temperatures,

+ Regional hazard loss estimates indicated that hurricanes and tropical storms should be
considered the area’s greatest long-term hazard threat, followed by fioods, drought and
severe thunderstorms.

» Based on the combination of the qualitative and quantitative vuinerability assessments,
the region's high risk hazards include hurricanes and tropicat storms, floods and winter
storms. Moderate risk hazards include severe thunderstorms, tomadoes, drought
wildfires and earthquakes. Low risk hazards include extreme heat/coid, dam failure and
landsfide.

During the presentation, committee members were encouraged to be critical, ask questions,
clarify any potential data inaccuracies and stimulate discussion on the material presented.
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, “/dentification of Hazards Unigue to Individual Jurisdictions”
gesigned to captisre data on hazards not identified in the risk assessment presentation.

Most of the questions raised at this point of the meeting were related to the data sources for
information used to generate the loss estimation resuilts. In response to these questions, PBS&.J
staff further expiained the methodologies used 1o conduct both the qualitative and quantitative
risk assessments. PBS&J also refferated the importance of acquiring best available local data
from the govemment officials representing the participating jurisdictions (including historical
hazard data as well as specific local GIS data iayers). The members of the Northern Virginia
Hazard Mitigation Planning Commitiee discussed the ranking of hazards, especially flood,
earthquakes, dam failure, drought, severe thunderstorms and tomadoes in light of some known
data limitations, particularty those associated with FEMA's HAZUS-MH loss estimation
methodology. After discussing the iocal perspective and impact of these hazards, the Committee
decided fo maintain the rankings as presented until further data could be coliected and analyzed
by PBS&J or in the process of conducting future pian updates.

Capabililty Assess Findi
+ Al jurisdictions participate in the National Flcod Insurance Program {(NFIP).

s Six jurisdictions participate in the NFIP's Community Rating System (CRS), including
Adiington County {Class 9}, Fairfax County (Class 8); Loudoun County (Class 10); Prince
William County (Class 8); Alexandria {Class 8}; and Vienna (Class 9).

* For more detailed information on the findings presented at the Mitigation Strategy Workshop, please refer
to Section 5: Hazard Analysis and Section 6: Vulnerability Assessment, as well as the detailed PowerPoint
presentation slides available through the NVRC upon request.
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« All jurisdictions with the exception of Vienna have had an evaiuation performed by
insurance Service Office, inc. according fo the Building Code Effectiveness Grading
Scheduie (BCEGS]), with what are determined to be very positive ratings (Ciass 3, 4, 5).

« Most jurisdiciions surveyed were determined ic have a high degree of pianning and
regulatory capabifity, while the larger jurisdictions typically have higher administrative,

technical and fiscal capabilities.

« Al jurisdictions surveyed were determined to have either a high cr moderate overall
capability rating according to the evaluation performed by PBS&J.

Cardstorming Exercise

Upon compieting the presentation and discussions
on the findings of the risk and capability
assessments, PBS&J facilitated a “cardstorming”

exercise — an interactive brainstorming session for

workshop attendees to begin building general
region-wide consensus on the mitigation goals 1o
adopt as part of the Hazard Mitigation Plan.
Participants were asked to identify specific
mitigation acfions that their community could
undertake to help the Northem Virginia region
become less vuinerable to the hazards identified
through the risk assessment. Each participart
was encouraged to keep their own junsdiction’s
existing capabilities in mind, to not only ensure
that the mitigation actions they recommend are
achievable but to aiso capitalize on existing gaps,
weaknesses or opportunities for program
enhancement.

As part of the exercise, workshop participants
were asked to discuss potential mitigation policies
or projects with official representatives fram their
community and instructed to record their proposed
mitigation actions on adhesive cards that would
then be posted along the front wall of the meeting
room. This exercise resulted in a variety of
potential mitigation strategies, goals or actions
being submitted and posted on the wall for further
review, discussion and consideration by the
committee as a whole. Community officials used
this time to elaborate upon each of their proposed
mitigation action items, and to share concerns and
thoughts related to similarities and differences
across the region as a group.

The cardstorming technique required input from
every workshop participant and resulted in both
broad and very specific types of proposed
mitigation actions for inclusion in the Mitigation

The Mitigation Planning Committee proposed a
variety of possible mitigation actions 1o
consider during the cardstorming exercise.

* Detailed information on the capability assessment is provided in Section 7: Capability Assessment.
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Strategy portion of the Plan. Foliowing the open discussion, the exercise continued with the
categorization of each mitigation action according to the generai consensus of the group. Using
the cards placed aiong the wall, workshop participants began to arrange the mitigation acfions
into agreed-upon columns that represented separate mitigation categories. The intended
purpose of this categorization was the identification of common themes that couid then translate
logically into regional goa! statements for the Mitigation Pian.

Upon completion of the exercise, six different categories were identified and labeied with
separate column headings generated by consensus of the group. Workshop participants were
infformed that these categories would iater serve as the basis for goal statements for the
Mitigation Pian. These categories inciuded the following:

Data

Finance

Planning

Policy

Projects

Publiic Information

Another cutcome of the cardstorming exercise was the preliminary identification of potential
mitigation actions for NVRC and its participating counties and municipa! jurisdictions to consider
for incorporation into their own individual Mitigation Action Plans. These actions are summarized
in Table 2.2.

Table 2.2
Potential Mitigation Actions for the Northem Virginia Region

mpnr:sv:ammh::no:sﬁlg;km bétween Céunt?, . Data . Al | Manassas
Digitizehiouse values /cost . R CDiaty CoA L Menassas
Update fioodplain maps Dala Flood Fairfax County
Update Hioodplsin maps e i ' . T pa ] S M . | .Manassas i
Update fioodplain maps Daia Fiood Vienna E
Update floodplgnmaps . " . 0 Dam | Flood. | . Aexsocia
Update fiocdptain maps Data Flood Hemdon
.ﬁm:“m&wmmsﬁssﬁf?wmmmmm;_ - Daia ?mbm T me —
Update floodplain management plans Data Fleod Agdlingion
Update foodpisinmaps - .. . % - 1 Dete - . Fiood . - Leesburg .
identify at-risk populations near EHS fadilities Data Hh:.:ferg:;s Falis Church
-mmmmiandmmap T M eruiDetes oo Foad. 01 Failex(oty)
Improve GIS capabilities Data Al Herndon
imprmﬁoodmindataforﬁls SRR L _ . Data S Fioog. L vienns i
gnisz:: rﬁem ntger;sspond to local hazard mmgahon [ Finance Al Vienna '
Finws spacific sformwster knprovemert projects B © Fwarios |7 Finod 1 - Faifax Coumy -
Seek grant funding opportunities Tl Finance J All B Herndon
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- Develop Government Continuity of Operatiars Plans 0 oPianning -Atlington !
| Create Flood Response Pian { Pianning Fiong Vienna i
- Compiate Hazard Miligation Plan Pigrning ‘ Al Manassas
Eraate Floodplain Management Pian Planning Flood ; Vienna
| Compiete Evacusbion Plan Planning - Py ; Manassas ;
i Develop Evacuation Pian Planning Weather 1 Arlington j
Eemuﬁpmmzm“ Plan Redevempmenti P;énm’ng . Alt . T Nenna :
! Develop modet "shelter-in-place” p|ans Planning Weather Arington i
E Develop / enhance shelering program . Planning Al ! Manpssas {
t g';:la:: m:ﬁ:hsimme :te?’n;water management plan to Planning | Flood i Vienna
Davelop transportation svacustion policy / measures " Fanning - Al ! Herndon ;
] Certity additionat shelter capacity Planning Weather f Arington
Fire / rescue sirslegic depioyment of resaurces Planaing Al 5 Manassas |
Disvelop | imprave snow removal for major snowalls Planning | Winter Stoms | Leesburg
Coml o ot T BT BT g | prva il oy
Address major structural fire hazards in ECP Pianning Fires Falls Church !
| Update BCEGS igoalto go from 4 t0'3) Plarining Multipie Fatax(oty) |
]_Develcp a regional EOC / regional backup facility Policy Weather Artington j
- Craate ofica of émergency Management Policy AR  Manassss
g Link regional EOC with local EOC's Policy All Manassas ;
¢ Join the NFIP's Community Rating Bystem (GRS Policy ‘ “Flood Hermdon
| Join the NFIP's Community Rating System (CRS) i Policj ; Flood Manassas
Jain the NFIFe Commurity Rafing System (GRS) “Policy Fioog Fairfax {city)
Enhance / update mutual aid agreements Policy Multipie Prince William County
“Bliminate development on stesp slopes - Palicy Landslides - Leeshurg .
Enhance County / City communications Policy Multipie Herndon
o el o reeglion eklam fobe used | Poly - | Fiood. | Alexandis
Establish a dedicated emergency manager posmon Policy All Fairfax (city)
;%Tmm mm MmaquISuppoft | Policy . w“m. Aiington |
Create redundancy in emergency communication systems i Projects All Prince Wiliiam County
Improve regiona! siormwater menagement faciities ' Projects ; Flod Falrfax County
Research buy out opportunities for flood prone properties Projects ; Flood Alexandria
Creek modifications - Neassco & Quantico Proiects | Flood Prince William Courty
Improve drainage in fiood prone areas {123 & 50) Projects i Flood Fairfax {city)
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; Sepa_m!_a combined sewers : 'g - Plojects - ¢ Fliood -} Alexandrie
imptement fiood mitigation on the west side of airport F Projects Flood } Manassas
. improve drainage 3t Eowand Feny & Catootin U Projects L Flarod : Leesburg 5
| Mitigate traiier park issue - revitalization I Projects ! wind / Flood Manassas
 Uipgrade EOU fequipment. commiunications, efe Projects - | Multipie ; Faittax {city) 5
Improve water/capahbiiities for downtown Hemdor Projects Alt l Hermdon
| Enhance EOC secunty (bullding and comminications) . Projects A i Manassas |
I Research elevation apportunities for flood prone . i ]
Er B tios . Projects Flood l Alea.candna
! install siorm sewers for cid section of town Projects Flood |~ Purcelivile ;
I"install penerator system for town government / police . Power Outage . 7
department buiiding l Frojects / Storms Purceliviile
‘ Reimatu fown msintenance facily Lo Projects T Flood 1 Pumeliville
ﬁ Construct new reseqvoir ! Projects Ficod Purceliville 1
mmmmmwmmmmmm D b . e ;
fornadues / naiural disasters Projects. | - Muiiple Hasmidon !
| Install backfiow prevent vaives ; Projects ! Fipod Alexandria
oy o — ; .
Develop srergency power s_ym fur govemnment . b M Hamdon
| buidings [ Projects | Mutee | .
| Upgrade EOC ' Projects i Al | Arlington
Miligate flooding of town hrmsh ailong Harrigon and o . % Flood Loesburg
LCatoctin mie_ cl ; :
Instail generators for critical facilities Projects l All Prince Wiliam County }
| Enhance generating capabilities for key faciiities Projects i Al Manassas ‘i
' Erihence backup communications , i Pojedts j_ Ad é Manasses .
. 1 . + i T 1
[ Eliminate fiooding of city branches through regular debnis Projects i Flood Falis Church
: removal i |
Enhance public/govemmental notification iomaion | A | Menessas
Public Warning System | nfz:::fio . Weather Hemdon
Public Waming / moder sien system  thie ] Weather | adngton
. . Public Fioods / Dam
Update warning systems in Occoquan information Failure _ | Prince William County |
implement 211 o1 311 vitizen call coners RIS O W;Mmf’m .. Westher g Addington
Increase public education efforts on disaster Public 1
! preparedness and mitigation Information Weather i Falls Church i

Before the meeting concluded, PBS&J distributed and explained severai final handouts for
workshop participants to use in identifying specific mitigation actions for incorporation into their
own respective Mitigation Action Plans. This included “Mitigation Action Worksheets” (forms for
proposing individual mitigation actions), along with a variety of planning fcols and reference



PLANNING PROCESS Section 2: Page 13

NORTHERN VIRGIN!A REGIONAL HAZARD MITIGATION PLAN

guides for considering and evaluating possible mitigation action alternatives®  Workshop
participants were instructed tc take these materiais back to their individual jurisdictions to begin
proposing and prioritizing® their mitigation actions for final submission tc NVRC. !t was explained
o each of the county and municipat officials that they were expected to convene with appropriate
officials to heip identify additionai mitigation actions. The committee determined that all Mitigation
Action Worksheets should be completed and refurned to NVRC by October 22, 2004.

May 24, 2005
Community Workshop — Phase Three {Draft Plan Review)
Northern Virginia Hazard Mitigation Planning Committee

The third meeting of the Northern Virginia Hazard
Mitigation Planning Committee meeting was held
on May 24, 20068, during which the draft Hazard
Mitigation Plan was reviewed, discussed and
further prepared for final submission to VDEM and
FEMA. The draft Plan had been made availabie
to committee members for review in advance of
the meeting through a dedicated FTP site.

At the meeting, PBS&J provided an overview of
each section of the Plan while addressing review
comments from local officials of each participating

jurisdiction. The committee also heard from  ERSEMITTE SR B
several VDEM staff in attendance at the meeting  Afembers of the NVRC Hazard Mitigation
to provide state-level support and guidance i planning Committee met on May 24, 2005 to
meeting the federal DMA 2000 requirements.  Jiccuss the draft Regional Hacard Mitigation
After going through each section of the draft Pian,

the committee held a forum for open critique and discussion of the draft Plan documents. This
forum highlighted the need for some minor required revisions, as well as more significant
concerns regarding the quality of best avaiiable data. Possible enhancements to the risk
assessment through the acquisition of better data (as well as reformatted or labeling certain data
for municipal jurisdictions) was identified as a critical need for NVRC and PBS&J to address.
Other items discussed included how to finalize the mitigation action plans at the local government
ievel, as well as local adoption and pian maintenance procedures.

Following the meeting, a target date of July 8, 2005 was established for PBS&J to compiete a
final Hazard Mitigation Plan. Specific instructions were issued by NVRC staff to local officials
from each participating jurisdiction to provide final, writien review comments on the draft Pian no
later than June 20, 2005. They were strongly encouraged to meet with their appropriate agency,
executive and elected officials to gain additional support for the draft Plan prior to its submission
for state and federal approval, particularly with regard to the proposed mitigation actions in their
individua! mitigation action plans. Feedback was aiso requested on how each jurisdiction
ptanned {o integrate the plan into their other local planning procedures and tracking mechanisms.

* Copies of all planning tools and reference guides distributed at the meeting are available through the
NVRC upon request,

¢ 1t was agreed by the NVRC Hazard Mitigation Planning Committee that prioritizing mitigation actions was to be based
on the following five (5) factors: (1) effect on overall risk 1o life and property; (2); ease of mplementation; (3) political and
community support: (4) a general economic costbenefit review; and (5) funding availability.



PLANNING PROCESS Section 2: Page 14

NorTHERN VIRGiNIA ReEGIonAL HaAZARD MITIGATION PLAN

%
(%]
2
~
.
\

Ppegwrey fostyiy pliy i by Bz
JIEVOICRE I LRI

\]

An important component of this planning process is the
opportunity for the genera& pa._:biic to p.r_ovéde input. {ndividua! 44 CFR Requirement
citizen and community-based input provides the pianning team .
with 2 greater understanding of local concerns and increased the j Part  20L6(d)1)  The
likelihood of successfully implementing mitigation actions by { Aamting  proces  shall
developing community “buy-in” from those directly affected by the ”";;‘f’f‘;ff‘:pm’j:‘”ml’;‘?;ﬁ
decisions of public officials. As citizens become more involved in if;,.,::g ;,z,f m;u;gmge and
decisions that gﬁgct their safety, they are more likely to gain 2 wior 1o plar approval _
greater appreciation of the natural hazards present in their R
community and take the steps necessary to reduce their impact.
Public awareness is a key component of any community’s overali mitigation strategy aimed at
making a home, neighborhood, school, business or city safer from the potential effects of natural
hazards.

Public input on the Northern Virginia Regional Hazard Mitigation Plan was sought at two distinct
periods of the planning process: (1) upon completion and publication of an acceptable draft Plan;
and {2) upon completion of a final Plan but prior to official plan approval by NVRC and
participating jurisdictions.

Upon completion of the draft Plan, ali Plan
documents were advertised and made available for
review by means on the NVRC Web site as well as
those Web sites of local jurisdictions. Hard copies of
plan documents were also made available at the
NVRC office in Fairfax for those persons without
intemet access. Additionai advertisements and
genera!l notifications on the posting and availability of
the draft Plan for public review were disseminated by
NVRC and its participating jurisdictions through e-
mail messages and the posting of fiyers in public
huiidings. These opporiunities provided the public
and identified stakeholders with the chance to review
angd comment on all sections of the Plan during the &2 it o e

drafting stage. The draft Plan was posted 10 the NVRC Web
site for public review and comment.

Upon completion of a final Plan, each participating

local jurisdiction scheduled and held an open public meeting {or public hearing) on the Northern
Virginia Regional Hazard Mitigation Plan. These meetings provided further opportunities for the
public and identified stakeholders to review and comment on all sections of the Plan prior to local
approval and adoption.



PLANNING PROCESS

Section: 2: Page 15

NOCRTHERN ViIiRGINIA REGiONAL Hazart MiTIGATION PLAN

s o - = L
ST PN PR T N T b e gt
ER A TR g,?':-a; b-,wm:;’,fu;g.-.bf %

A range of stakehoiders were invited and encouraged fo
participate in the development of the Northermn Virginia Regional
Hazard Mitigation Plan. Stakeholder involvement was encouraged
through NVRC's notifications and invitations to neighboring
communifies and select agencies or individuais to participate in
Hazard Mitigation Planning Committee meetings. These agencies
included representatives of all the region’s county and municipal
governments and representatives from the Virginia Department of
Emergency Management.

Coupled with the opporunities provided by NVRC and its
jurisdictions for general public review and comment, these
invitations provided local officials, residents, businesses,
academia and other private interests in the Northern Virginia

44 CFR Requirement

Part  281.6(0)2): The
planrig process  shall
inciude an opporaerin for
aeighboring . communities,
Jocoi and regional agencies
imvaived in hazard mitigation

activities, and agencles that

hitve  aithority 1o reguloie
development. as - well ar |
businesses, - aondewitn  and
athéy - private and ‘ron-profit

“Hirerests 10 be invalved in the

plantaing process.

region to be involved and offer input throughout the local mitigation
planning process.

The NVRC aiso ensured continued stakeholder involvement by reminding aill participating
jurisdictions to make announcements and notifications consistent with their existing local plan
adoption procedures. It was left up to each participating jurisdiction and their local governing
bodies to determine how and if any additional specific stakeholder groups or individuais should be
involved in the planning process.

Multi-Jurisdictional Participation
The Northern Virginia Regional Hazard Mitigation Plan inciudes four counties, five cities and five
towns (listed in the Section 1: introduction). Al participating jurisdictions signed letters of
agreement stating their commitment to participate in the multi-jurisdictiona! planning process. Te
satisfy multi-jurisdictional participation requirements, local jurisdictions were required to perform
the following tasks:

+ Participate in mitigation planning meetings and workshops,

» Complete the local Capability Assessment Survey,

» Provide relevant data to NVRC for completing the regional hazard risk assessment;

» Support the development of a regional mitigation strategy, including the design and
adoption of general goal statements for all jurisdictions to pursue;

+ identify compieted mitigation projects, if applicable;

« Develop and adopt 2 local Mitigation Action Plan, including specific county or municipai-
levei proposed mitigation actions;

» Review and provide timely comments on all draft components of the Plan;
« Adopt the Northern Virginia Regional Hazard Mitigation Plan, including their specific local
Mitigation Action Pian.

Through the completion of these tasks each jurisdiction fully participated with NVRC in the
development of this Pian. Further, through the preparation of their own local Mitigation Action
Plans, each jurisdiction was respensibie for addressing their most significant hazard concems
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through actions of their own choosing. This separate compenent of the pianning document
provides the opportunity for jurisdictions tc monitor and update their own specific Pian
implementation responsibilites without necessarily having to meet with the Norihern Virginia
Hazard Mitigation Planning Committee. It aisc enables each of the jurisdictions to be solely
responsibie and accountable for those actions that apply to their jurisdiction.



COMMUNITY
PROFILE

This section of the Plan provides a general cverview of the Northern Virginia region. It consists of
the foliowing four subsections:

Geography, Hydrology, and Climate
Population, Demographics, & Economic Growth
Transportation

Housing

" & & @

- 7 b4 7. 7 22 _
Geography, Hydrolegy, and Climate

The Northern Virginia Planning District (Virginis Planning District #8) is located at the north-east
cormner of the Commonweaith of Virginia, lies across the Potomac River from the Nation's Capital,
Washington, DC and is part of Washington, DC-MD-VA-WV Primary Metropoiitan Statistical Area
{(PMSA). Figure 3.1 provides an orientation map for the Northern Virginia Region including all
counties, cities and towns within the region as weil as the region’s neighboring jurisdictions.

Northern Virginia is made up of the counties of Arlington, Fairfax, Loudoun, and Prince William;
the independent cities of Alexandria, Falls Church, Fairfax, Manassas, and Manassas Park; the
maijor towns of Dumfries (Prince William County), Herndon and Vienna (Fairfax County), and
Leesburg and Purcelivilie (Loudoun County); and the smaller towns of Clifton (Fairfax County),
Hamilten, Hillsboro, Lovettsville, Middleburg, and Round Hill (Loudoun County), and Haymarket,
Occoguan, and Quantico (Prince William County). Figure 3.2 illustrates a base map overview of
the Northern Virginia region including all participating county, city and town jurisdictions as welf as
the identification of interstate highways, major roads, major water bodies and lands outside the
authority of participating jurisdictions such as Dulies Airport and U.S. government property,

Northern Virginia is home to numercus U.S. government facilities such as the Pentagon, CIA, and
USGS. Historic and cultural resources inciude George Washington's historic home on the
Potomac, Mount Vemon, Asdington National Cemetery, and the Udvar-Hazy Center of the
Smithsonian institution's National Air and Space Museum at Washington-Dulles !ntemational
Airport.

The Northern Virginia Planning District is divided by three physiographic provinces of Virginia; the
Coastal Plain, the Northem Piedmont, and the Blue Ridge (Figure 3.3). The Coastai Plain lies
roughly east of Interstate Highway-85/395 including the eastern portions of the city of Alexandria,
and the counties of Fairfax, and Prince Wiliam. The Northern Piedmont province ifes roughly
between |-95 and US Highway 15 in central Loudoun and western Prince William counties. His
bounded by Blue Ridge Mountains on the west with ridges and foothills and holiows rolling down
to the Potomac River in the east. Elevations range from more than 1,950 feet above sea level in
the Blue Ridge Mountains in westemn Loudoun County to sea level in eastemn Prince William
County on the Patomac River. Total land area is 1,304 sguare miles.

Northern Virginia lies entirely within the Potomac River watershed, Afier passing Harper's Ferry,
WV, the Potomac forms the border between Maryland and Virginia, flowing in a southeasterly
direction. The topography of the upper reaches of the basin is characterized by gentiy sloping
hilts and valleys. At Great Fails, the stream elevation rapidly descends from over 200 feet to sea
level. Eastward of Great Falls, the Basin enters into the Coastal Plain physiographic province.
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Figure 3.2
Northern Virginia Region - Base Map
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The ares has g moderate ciimate. Average temperatures are approximately 50 degrees, and
range from January lows in the mid-20s to July highs in the high-80s. Annual reinfall averages
above 40 inches and is supplemented with approximately 14 inches of snow.

Figure 3.3
Hydrologic Regions of Virginia

EXPLANATION
Hydroiogic reglon boundary

Coastal rologic region N e i
Plain Hydrologic reg S wmd oV iz i
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Source: U.S. Department of rhe Inierior, U.S. Geological Survey, Fact Sheel 023-01

Popgiation, Demographics, & Econcmic Growih

A Populous Region that Continues to Grow and Change

Proximity to the nation’s capita! has been fueiing population growth in Northermn Virginia for more
than 60 years. Since the mid-1930’s when large numbers of federal workers brought fo
Washington, D.C. during the New Deal first began spilling out into adjoining suburbs, people have
been moving into Northern Virginia at an accelerated rate. Like a water faucet turmed on and left
running, the flow of people has remained vigorous and constant for most of the post-war period.

Today, Northem Virginia is home to two milfion people. As seen in Table 3.1, demographers are
projecting a half million more residents will be added this decade, — on average, 5G,000
newcomers per year, the largest increase in the region's history — and anocther 275,000 the
decade after. By 2020, the population should reach 2.6 million.
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Table 3.1
Projected Population Growth in Northern Virginia, 2004-202¢C {in miilions}

Alexendria 134.2 1438 | 152.6 18.4
| Arlington County 1932 - . 2122 2331 388
. City of Fairfax 233 23.9 26.0 | 2.7 |
. Fairtax County 10074 14330 11934 1 1860
Falls Church | 11.2 12.3 14.7 3.5
. Loudoun County - v 24487 . 3181 4228 181.1 !
Manassas 37.0 | 38.0 40.2 | 3.2
i Manassas Park i 124, . 1507 - 16.5 o 41
| Prince William County 344.0 415.3 488.2 144.2 |
| Northem Virginla | 20045 . 2347 2,687.8 - EB3A

Source: Metropolitan W, hmg!on Council of Governments, Cooperative Forecasts, Drafl Round 7.0

The locus of population growth, inexorably pushing cutward, is now sweeping across the broad
expanse of the outer rim of the Northem Virginia region. This is where the pressure to absorb
new metropolitar growth is most intense, where it will remain concentrated for decades tc come.
More than 60 percent of the three-quarter miliion plus newcomers projected from 2000 to 2020
will seftle in Prince William and Loudoun Counties.

When the decade of the 1960's began, Northern Virginia was a suburban bedroom community of
predominantly white, middle-class families with children, not dissimilar demographically from
hundreds of other places. By the end of the century, it had evolved into a complex blend of urban
and suburban influences, an intricate demographic composite formed by the economic growth,
transformation and prosperity of the Washington metropolitan economy, by a rising tidge of
immigration, by aging of the baby boom generation and by other powerful agents of social and
demographic change.

What are the saliertt features of Northemn Virginia's demographic profile, the characteristics that
besi define the region and distinguish it from other places in the United States?

Compilex Blend of Urban and Suburban
A second salient feature of Northern Virginia's demography is the degree of urbanization etched
in locality profiles.

in many ways, American suburbs have become more urban, as traffic congestion, overcrowding,
immigrants, and more diverse homes and lifestyles work their way into suburbia. But urban
pressures and forms, while present everywhere, have not impacted suburbia equally. The
pressures are more intense, as a general role, in neighborhoods settled by the first wave of post-
war suburbanization, as they age and become part of an expanding urban core.

in Northem Virginia, impacts of urbanization can be observed in the contrasting demographic
profiles of close-in and outer-fringe localities. The differences can be traced, primarily, to
variations in the affordability, age and composition of local housing inventories. As types of
housing are unevenly distributed across regional and local landscapes, so too is the flow of
different population sireams as they seek a home in a location and at a price range suitable to
their lifestyle, thereby stamping sections of the region with a2 distinctive demographic coloration.

Listed below are some of the major demographic differences found in the close-in and outer-ring
suburbs of Northern Virginia.
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Contrasting Demographic Profiles
Ciose-in and Quter-Ring Suburbs of Northern Virginia

i. Close-int suburbs of Northern Virginia...
{primarily, in Alexandria, Atfington Counly and some inside-the-beitway Fairfax
neighborhoods)

are communities that have morphed over the past three decades from conventional
family-centered suburbs into new-urban enclaves that, demographically, have become
similar to what you find today in downtown Manhattan, San Francisco, and other U.S.
cities

have become “first-stop” immigrant gateways

are approaching minority-majority status

are distinctive and stand out nationzlly for their high percentage of non-family
households, single-person households, childiess households, renters, and multi-unit
apartment and hi-rise housing (of 50 or more units)

have among the smallest percentage of school age children, and among the largest
percentage of young adults (20 to 35 year old), found anywhere in the U.S.

average household sizes also are among the smallest in the country

have high popuiation turnover, people continually moving in and out, with about haif of
the popuiation replaced every five years

exhibit evidence of a widening gap between have and have-nots, a Tale of Two Cities,
with targe numbers, mainly whites, at the high end of the income ladder; and large
numbers, mainly immigrants and minorities, at the low; few in the middie.

Il. Outer-ring suburbs of Northern Virginia...

{in Prince William and Loudoun Counties and parts of Fairfax County }
are communities that are more traditionatly suburban in character.

have lots of families, school-age chiidren, and homeowners who are living in detached
single-family houses and townhouses

have large average househoid sizes

have growing foreign-bom populations but immigrants with socio-economic backgrounds
different from those pouring into the inner core. Outer suburban immigrants, generally,
have lived in the U.S. longer, are better educated, are more affluent and are more likely
to live in homes they own

have fewer poor people, less evidence of a have, have-not divide; mainly a Taie of One
city, many affluent, well educated homes and peopie; with depressed pockets and low
income people to be sure, but not on the scale found closer-in

More Job Growth Projected

With a gross regional progduct of nearly $288 biliion dollars, the Greater Washington economy is
the fourth largest metro market in the United States, the seventeen largest in the world. A few
quick facts underscore the strength, performance and unique structure of its economy, of which
Northern Virginia is an important sub-component. Greater Washington ...
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« is home to the federal government, the largest purchaser of goods and services in the
world. Total value of federal procurement outlays received by businesses in the Naticnai
Capital region during fiscal year 2004 was 42.2 biliion, up from 12.5 billion in 199C.

« ieads the nation in job growth over the past twenty years, averaging 52,000 new jobs per
year, with job growth cver the past five years substantially surpassing numbers achieved
by other meiropolitan areas in the United States. During this time period, the Washington
area generated a total of 305,000 new jobs. The nexi ciosest mefro was Las Vegas. NV
with 150,000 new jobs (about the same number added in Northemn Virginia).

¢ has heen significantly cutperforming the national economy on most basic indicators of
economic activity, (i.e.. GRP growth, job growth, unemployment rates).

» has one of the lowest unemployment rates in the country (3.1% in 2004). Last year, its
monthly unemployment rate was the lowest in the nation, among metro areas, for 11 of
12 months

« is the nation's third-largest center of bio-science companies; is home to 5,387
associations, the largest concentration in the nation; and employs more people in
technology occupations (76,000} than any other location.

» is atop U.S. tourist destination, serving as host to 18.6 million domestic and internationat
visitors in 2002. ‘

* is home to a growing list of industries and advanced technologies on the vanguard of
innovation. Many of the people and companies building the global communications
network, for example, are iocated here, companies such as America ONLINE, UUNET
Technologies Inc., PSiNet Inc, Lockheed Martin, SPRINT, Comsat, Intelsat, GTE
Spacenet and others.

Northern Virginia is a strong sub-regional component of the larger Washington economy, as are
suburban Maryland and the District of Columbia. While ali of the sub-regional markets are
experiencing job growth, Northem Virginia is significantly outpacing the other two. During the
1990's, for each new job added in Suburban Maryland, Northemn Virginia gained 2. This decade,
the ratio has widened 1o 2.3 to 1.

Dr. Stephen Fuller, George Mason University, expects 2005 to record strong economic growth,
adding more than 80,000 new jobs through out the metropofitan area. This will be followed by a
“long-term trend of slower annual growth going forward to the end of the decade”. The table
below contains employment projections to 2020 developed by the Cooperative Forecasting
Program of the Washington Metropolitan Council of Governments (COG).
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Table 3.1
Projected Job Growth in Northern Virginia, 2000-2020

Alexandrig 94.4 113.3 | 132.5 41,9
! Adington County 186.4 | T8 2544 86.6
i City of Fairfax 27.3 | 31.3 53 | 80
Fairfax County 550 3 6639 % 7841 2338
Falis Church 9.4 11.8 17.8 | 8.4
Loudoun County 87.0 153 7 2128 1259
Manassas 19.9 246 26.3 6.4

Manassas Park .23 4.5 . AT 20 |

Prince William County 86.8 120.3 156.8 0.0
Northemn Virginia C 14,0832 1,361.2 | 1,624.8 561.6

Source: Metropolitan Washington Council of Governments, Cooperative Forecasts, Draft Round 7.0

«

Transporiation

Northern Virginia and the Washington DC metropolitan area is served by an extensive
fransportation network. Transportation within the Northern Virginia is primarily dependent upon
an network on major highways (VA Rt. 7, 66, US50, US29/211, 1-95/395, and US1) that radiate
out from the urban core (Washington, DC, Arlington and Alexandria), one maijor circumferential
highway (1-495/95, the Capital Beltway), and other primary cross-county roads such the Fairfax
County Parkway and the Prince William Parkway. The Washington area’s Metro primarily serves
the inner localities with eleven stations in Arington County, four stations in the City of Alexandria,
and five stations in Fairfax County. The Virginia Railtway Express (VRE) commuter rail system
serves communities to west cutting through central Fairfax County to the cities of Manassas and
Manassas Park and to the south in eastem Prince William County continuing to the City of
Fredericksburg. Several bus systems (Metrobus, Alexandria’s DASH, Ariington's ART, Falis
Church's George, Fairfax County's Connector, Fairfax City's CUE, and Prince William's
PRTC/Omniride) provide serve through out the region.

Nevertheless, these transporiation sysiems are being strained by the growing popuiation,
housing, and empioyment patterns. From 1982 to 1897, population increased by 28.3 percent
but vehicie miles traveled grew by 81.5 percent, according to the Texas Transportation Institute.
Between 1880 and 2000, the length of the average one-way, home-to-work commute increased
from 28.2 minutes to 31.7 minutes, and this number has risen further since 2000. Workers are
leaving home earlier and coming home later to make up the time that it takes to get where they
need to go.

The Texas Transportation Institute 2005 Urban Mobility Report shows the Metropolitan
Washington region ranks as foliows:

+ Number 3 in average hours lost sitting in traffic (69 — 3 hours more than previous year).
» Number 3 in congestion cost per commuter ($166% — $80 more than previous year).

« Number 4 in excess fuei consumed per commuier due to congestion (42 gallonsfyear - 2
galions more than previous year).
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= Number 5 in total excess galions of fuel consumed due {o congestion (88 million galions
- 4 million more than previous year)#7 Tolal regional congestion cost ($2.465 billion/year
— $209 mitlion more than previous year).

= Number 7 in tofai delay due to congestion {145 million hoursfvear — 9 million more than
previous year). Tofal Delay due to congestion rank changed from #8 to #7 - worsened.

Transportation systems are key in providing effective emergency response, but can also influence
the impact of natural disasters. This can be a particularly crucial issue in Northem Virginia due to
the high levels of traffic congestion. In addition to more immediate needs, businesses and
employees suffer economic consequences when roads are closed due to natural disasters.

Day to day traffic reports frequently report accidents or simply high volume levels that may bring a
particular highway to a standstill. The attack on the Pentagon on September 14, 2001, Hurricane
Isabel in 2004, and normal winter storms bring the regionai highway system to a stop and taxes
the fransit system to the limits.

Northern Virginia, the State of Virginia, and the meftropoiitan area as a whole are actively
addressing transporiation through significant updates in regional plans, expansion of transit to
areas such as Tysons Comer, Reston, and Dulles Airpert, and introduction of operational
measures such as HOT lanes (charging tolls on high occupancy vehicle lanes) to address
congestions. However, under present development scenarios, Northem Virginia will stilt fail short
of finding funding for its transportation needs in the tens of billions of dollars in the next twenty-
five years.

Housing

A general market inventory of housing in Northern Virginia shows that there is a continual
demand for affordable housing, with low vacancy rates throughout the region. Housing demand is
being propeiled by the highest high job growth in the United States.

A look at regional housing trends reveals the strengths and challenges of Washington's area's
extremely strong economy. In 2003, the region’'s median housing price was $286,200 according
to the National Association of REALTORS, well above that of Atlarta and Chicago but beiow that
of New York, San Francisco, and Los Angeles, putting the Washington area in the middle of the
affordability scale among major metropolitan areas. The real estate and construction industries
are strong, and homebuyers are realizing outstanding returns on their investments. But the
region's economic growth and job creation trends are taking & toll on housing affordability.
According to & George Mason University (GMU) Center for Regional Analysis (CRA) study, the
area had a deficit of 43,200 housing units in 2003, a number that is expected to grow fo 218,000
by 2025. Demand for housing is outpacing availability and, combined with record low interest
rates, is pushing prices up beyond the means of many area residents.

As tracked by COG, the median sales price of housing has increased 58 percent over the past six
years, from $166,548 in 1897 to $265,047 in 2003. Incomes have not been keeping pace with
rising housing prices. Between 1998 and 2003, incomes increased by only 17 percent, compared
with 2 housing sales price increase of 58 percent. The Urban Institute estimates that one-guarter
of the region’s households are carrying unaffordable housing cost burdens. Housing construction
has been pushed to outer-ring suburban jurisdictions, where prices still remain somewhat
affordable, but savings are counterhalanced to some extent by the increased cost and time of
commutes.



HAZARD
IDENTIFICATION

The United States and its communities are vuinerabie to 2 wide array of natural hazards that threaten life
and property. These hazards include, in no particuiar order:

+ Drought 44 CFR Requirement
« [Extreme Temperatures Part 201.6(e}{2)E: The risk
assessiment shall include a
’ FlOOfi deseription  of the  fipe,
s Hurricanes and Tropical Storms incation and extent of all
natural hazards that can affect
* Severe Thunderstorms the jurisdiction. The plan
« Tomadoes shall include information on
e Wildfire previvus  ocowrences of
hazard evemts and on the
+  Winter Storms probabitity of future bazard
» FErosion events.

» Earthquakes

« Sinkholes

+ Landslides

+ Dam/Levee Fallure

Some of these hazards are interrelated (i.e., hurricanes can cause flocding and tornadoes), and some
consist of hazardous elements that are not listed separately (i.e., severe thunderstorms can cause
lightning; hurricanes can cause coastal erosion). It should also be noted that some hazards, such as
severe winter storms, may impact a large area yet cause little damage, while other hazards, such as a
tornado, may impact a small area yet cause extensive damage. This section of the Pian provides a
general description for each of the hazards listed above along with their hazardous elements, written from
a nafional perspective.
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Drought is a natural climatic conditicn caused oy an exiended period of limited rainfall beyond that which
occurs naturally in a2 broad geographic area.  High femperatures, high winds, and low humidity can
worsen drought conditions, and can make areas more susceptibie io wildfire. Human demands and
actions can also hasten drought-related impacts.

Droughts are frequently classified as one of following four types:

» Meteorological,

s Agricultural,

s Hydrologicai, and
-+ Socio-economic.

Meteorological droughts are typicaily 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
deveiopment, and water reservoir levels.
Hydroiogical 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- 4 USGS streamflow gaging station at the Ogeechee
dependent products in the marketplace. River near Fden, Georgia in July 2000 illustrates
the drought conditions that can severely affect
Figure 4.1 shows the Palmer Drought Severity Index  warer supplies, agriculture, siream water guality,
(PDSI} summary map for the United States from  recrearion. navigation, and forest resources. (Photo
1895 to 1995, PDS! drought classifications are  courtesy of the United States Geological Survey)
based on observed drought conditions and range
from -0.5 (incipient dry spell) to -4.C (extreme drought). As can be seen, the Eastern United States has
historically not seen as many significant long-term droughts as the Centrai and Western regions of the
country.
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Figure 4.1
Palmer Drought Severity index, 1885-1895
Percent of Time in Severe and Extreme Drought

% of the PDSE: 2

Less than 5
Llsw

Source: National Drought Mitigation Center
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Extreme temperatures include exireme heat and extreme cold. Extreme hea! is defined as temperaiures
that hover ten degrees or more above the average high temperature for the region and last for several
weeks. Humid conditions may aisc add to the discomfori of high temperatures. Under normal conditions,
the human body's interna! thermosiat 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. Health risks from extreme heat include heat cramps, heat fainting,
heat exhaustion and heat stroke.

According to the National Weather Service, heat is the leading weather-related killer in the United States
and has kilied more people than lightning, tornadoes, fioods and hurricanes combined in the last 10 years
(Figure 4.2). However, most of these deaths are attributed to prolonged heat waves in large cities that
rarely experience hot weather. Eiderly persons, young children, persons with respiratory difficulties, and
those who are sick or overweight are more likely to become victims of extreme heat along with those who .
exercise outdoors in hot, humicd weather. Extreme heat in urban areas can create health concerns when
stagnant atmospheric conditions trap pollutants, thus adding unhealthy air fo 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 4.2
United States Weather Fatalities

Weather Fatalities

23T

Source: National Weather Serwe

Extreme cold is associated with either Polar Regions or extreme winter storms. Communities in Polar
Regions are less threatened as they are normally prepared to cope with extreme cold. The extreme coid
associated with winter storms is a deceplive killer as it indirectly causes injury and death resulting from
exhaustion and overexertion, hypothermia and frostbiie from wind chill and asphyxiation. However, as
seen in the figure above, the number of deaths attributed to extreme cold is not nearly as high as those
attributed to periods of extreme heat.
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Eiooding s the most frequent and cosﬁy natural hazard in the United States, a hazard that has caused
more than 10,000 deaths since 1900. Nearly 90 percent of presidentiai disaster declarations result from
natural events in which fiooding was & majer component.

Floods are generally the result of excessive precipitation, and can be classified under two categories:
general floods, precipitation over & given river basin for a long period of time; and flash floods, the product
of heavy localized precipitation in a short time pericd over a given iocation. The severity of a fiooding
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 ficoding.
Riverine flooding is & function of excessive
precipitation leveis 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 fiooding occurs where man-made development
has obstructed the natura! flow of water and decreased
the abiiity of natural groundcover to absorb and refain
surface water runoff.

A total of 534 counties in nine states were declared
Sfor federal disaster aid as a result of the Midwest
Floods in June 1994 Homes businesses and
personal property were all destroyed by the high

Flash flocding events usually occur from a dam or
levee failure within minutes or hours of heavy amounts
i r held

an o jam.  Most ash fooding 1 caused by slow, /100 fewel: 168,340 people regisered for federal
moving thunderstorms in a local area or by heavy raing ~ &sisfance. (FEMA News Photo)

associated with hurmricanes 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—"walis” of water can reach heights of 10 to 20
feet. Flash flood waters and the accompanying debris can uproot frees, roll boulders, destroy buildings,
and obliterate bridges and roads.

The periodic flooding of tands adjacent to rivers, streams, and shorelines (land known as fioodplain) is a
natural and inevitable occurrence that can be expected to take place based upon established recurrence
intervals. The recurrence interval of a fiood 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.

Ficodplains are designated by the frequency of the flood that is iarge enough fo cover them. For exampie,
the 10-year fioodplain will be covered by the 10-year flood and the 100-year fioodplain by the 100-year
fiood. Fiood frequencies such as the 100-year flood are determined by plotting 2 graph of the size of all
known floods for an srea and determining how often floods of a particular size occur. Another way of
expressing the flood frequency is the chance of occurrence in a given year, which is the percentage of the
probabiiity 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.
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Table 4.1
National Fiood Damage by Fiscal Year (Oct-Sep)

| 1880 111,168 0.22620 491 180.671 2.72
{981 : 147,680 D.22875 : 646 183 681 . 151
1962 86,574 0.23180 373 | 186.538 2.00
71863 ' 178 496 0.73445 786  188.242 4.08
| 1964 104,512 | 0.23792 B18 191.888 4,26 |
T1068 1,221,803 0.2424¢ H041 184303 25841
1966 116,645 0.24534 468 196.560 2.38 |
1987 2838237 (.Z5Bed | 4136 188.717 574
1068 443 254 0.26808 1653 200.706 | 8.24 |
1968 | B89 1351 0.78124 3iBl . - 202877 1660
1670 173,803 0.26623 587 205.052 | 2.86
1971 T T T 3r3 47T TR 10405 . 207861 501
1972 4,442 892 0.32436 13698 209,896 65.26
1973 o 18052847 © 034251 5271 211808 24.87
1974 682,832 0.37329 1856 213.854 8.68
1975 T 43488341 0AQBOS . 33067 215873 15.31
1976 1,054,790 0.43118 2448 218.035 11.22
1977 : 888350 T 45852 2154 ~ 220239 878
1678 1,028 870 0.48164 2093 222 585 | 9.40
1979 .- -3826030; D8RI _-BBDA. .. J2EQ066D 30.28
1980 No data 0.568145 0 227.225 0.00
1861 " Nodala 4.63578 - 0 . 220486 0.00
1982 No data 0.67533 ! 0 231.664 0.00
1883 3:803 572 70214 5260 231757 T 22s0
1584 3 540,770 0.72824 4862 235.825 20.62
1685 : 378303 075147 g 505 . 237824 : 212
1986 5,836 994 0.76768 7737 240.133 32.22
1987 1442349 079083 1824 242 388 . . 7.53
1988 214,287 0.81764 262 244 499 ¢ 1.07
rio8e  © 1080814 G483 . 1273 4R BIG . T 51

1990 i 1,636,366 0.88186 1856 249.464 7.44
1981 T @eeTeE. . 0.81387 1858. 252183 | C 13T
1892 1 672,635 0.93619 718 255.030 2.82
F1983 - 634710t 085872 U {TDER 257782 56.22
1994 1,120,149 0.07870 1145 260.327 4,40
4995 o+ - . BAII0TH 1000007 T Bt 287 803 10 45
1996 6,121,753 1.01937 6005 265.229 2264
887 - T BEM BTy 103825 . - §Be87: - -2E7.784 . 3Z2.11
1598 2,465 048 1.05199 2343 270.248 8.67
1988 . £.450,375 1 06718 B167 272 891 _ 18.73
2000 1,336,744 | 1.08960 1227 282.125 435!
2001 - 1458700 115381 BH416 28B4 767 T 22.54

Source: Naa‘oﬁai Weather Service
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Hurricanes and tropical storms. as well as noreasiers and typhoons, are classified as cyclones and
defined as any closed circuiation developing arcund & low-pressureé 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 tropica! cyclone refers to any such circuiation thal 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-levei
sustained winds, heavy precipitation, and tornadoes. Coastal areas are also vuinerabie to the additional
forces of storm surge, wind-driven waves, and tidal ficoding 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 {emperature,
rotational force from the spinning of the earth, and
the absence of wind shear in the lowest 53,000 feet
of the aimosphere. 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 SR — :
the average number of storms that reach hurricane  Wind and rain from Hurricane Lili damage road

intensity per year in this basin is about six (6). signs along 1-10 in Louisiana October 3, 2002
(Photo by Lauren Hobart/FEMA News Photo)

Figure 4.3 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 lecation.
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Figure 4.3
Empirical Probability of 2 Named Storm
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Source: National Oceanic and Atmospheric Administration, Hurricane Research Division

As an incipient hurmicane develops, barometric pressure (measured in Millibars ofr inches) at its center
fal's 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 2 fropical storm, given a name, and is closely monitored by the National Hurricane Center in
Miarmi, Florida. When sustained winds reach or exceed 74 miles per hour the storm is deemed a
hurricane. Humicane intensity is further classified by the Saffir-Simpson Scale, which rates huricane
intensity on & scale of 1 to 5, with 5 being the most intense.

The Saffir-Simpson Scale is shown in Table 4.2,
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Table 4.2
Saffir-Simpson Scale

! 1 i 74—35 Greater than 980 35 ‘
|2 961101 979--985 6—8
L3 111—130 964945 | 912
L4 131158 944820 13—18 i

5 155+ Less than 920 | 19+ E

Source: National Hurricane Center

The Saffir-Simpson Scale categorizes hurricane intensity linearty 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’ humcanes, 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 Classlification

No real damage to building structures. Damage primarily to |
1 MINIMAL unanchored mobile homes, shrubbery, and trees. Aiso, some
coastal fioeding and minor pier damage.

i Some mufing ma*ena! door, and window. damage Considerable
: 2 MODERATE %damage to vegatation, mobile homes, etc. Flooding damages
L . " ipiers’and small craﬂ in unpmtedad moomgs may break their

’ o 3 mlmnngs

Some structural damage to small residences and utility buildings,
with & minor amount of curtainwall failures. Mobiie homes are !
3 EXTENSIVE destroyed, Flooding near the coast destroys smaller structures |
with larger structures damaged by floating debris. Terrain may be
| fiooded well infand.

I

-

PR S S More' axtnnswe wrtamwaﬁ failures with some nmnpéets roof

A 1. EXTREME . stuciurefailure on small residences, Ma,;ar emswn ef beaah
- . ¢ i areas Termain may be Sooded well in%and R

| Complete roof failure on many residences and industrial -

! buildings. Scme complete building failures with smaif utility

5 : CATASTROPHIC | buildings blown over or away. Flooding causes major damage to

iower floors of ali struciures near the shoreline. Massive
evacuation of residential areas may be required.

Source: National Hurricane Center

A storm surge is & 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 § storm. The storm surge arrives ahead of the
storm's actua landfall and the more intense the hurricane is, the sooner the surge arrives. Water rise can
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be very rapid, posing a serious threat to those who have not yet evacuated fiood-prone areas. A storm
surge is a wave that has outrun its generating source and become a long period swell. The surge is
atwavs highest in the right-front quadrant of the direction in which the hurricane is moving. As the storm
approaches shore, the greaiest storm surge will be to the north of the hurricane eye. Such a surge of
high water topped by waves driven by humicane force winds can be devastating o coastal regions,
causing severe beach erosion and properly damage along the immediate coast.

torm surge heights, and associated waves, are
dependent upon the shape of the continental sheif
{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 fo the shoreline, tends to
produce a lower surge but higher and more powerful
storm waves.

Damage during hurricanes may alsc result from
spawned tornadoes and inland flooding associated
with heavy rainfall that usually accompanies these
storms. Hurricane Floyd, as an exampie, was at one
time a Category 4 hurricane racing towards the North  ° : Z
Carolina coast. As far inland as Raleigh, the state  Hurricanc Floyd brought a devastating 15 feet of
capital located more than 100 miles from the coast,  Sform surge that damaged or destroyed hundreds of
communities were preparing for extremely damaging ~ Aouses along the ocean front of Long Beach on Oak
winds exceeding 100 miles per hour However, sland, North Carolina in September 1999. A
Floyd made landfall as a Category 2 huricane and  Prime example of .?‘uccessﬁd hazard rfzitigation, the
will be remembered for causing the worst inland elevated home (right) survived while the older,
flooding disaster in North Carolina's history. Rainfall  §round-level block foundation of the home on the
amounts were as high as 20 inches in certain locales ¢/ was crushed. (Photo by Dave Gatley/FEMA
and 67 counties sustained damages. News Photoj

Similar to hurricanes, nor'easters are ocean storms capable of causing substantial damage to coastai
areas in the Eastern United States due to their associated strong winds and heavy surf. Nor'easters are
named for the winds that biow in from the northeast and drive the storm up the East Coast along the Guif
Stream, 2 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 fiooding. There are two main
components to a nor'easter: (1) a Guif Stream low-pressure system (counter-clockwise winds) generated
off the southeastern U.S. coast, gathering warm air and moisture from the Atlantic, and puiled 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 iow-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 dangerousiy high winds and heavy seas. As the iow-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.
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Table 4.4
Dotan-Davis Nor'easter Intensity Scaie

i 1 (Weak} Minor changes |
! :
‘2 (Moderate] | Mudest, muostiy 10 | Minor INo Modest
: , iowef beach o

3 (Significant) | Erosion extends | Can be significant | No Loss of many structures at |

across beach local level

; - J
i4 (Bevere) -Gevere bsach . ‘Severe dune Oniow heaches | | oss of stnuctres at
P erosionand srosion of community-scale
P recession: | desiruction i
| 5 (Extreme) | Extrefne beach ! Dunes destroyed | Massive in sheets | Extensive at regional- |
| | erosion over extensive and channels scale; milliens of dollars
! areas ;
L i

Source: North Carolina Division of Emergency Management
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According to the Nationa! Weather Service, more than 100,000 thundersiorms occur each year, though
oniy about 10 percent of these storms are classified as *severe.” Although thunderstorms generally affect
a small area wher they occur, they are very dangerous because of their ability to generale tornadoes,
halistorms, strong winds, flash flooding, and damaging lightning. While thunderstorms can ocour in all
regions of the United States, they are most common in the central and southern siates because
atmospheric conditions in those regions are mos! 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 fines, or in ciusters.
They can move through an area very guickly or linger
for several hours.

Lightning is & discharge of electricai 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 fiash 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 bolf. 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.

Multiple  cloud-to-ground cloud-to-cloud
lighining strokes observed during a nighttime
thunderstorm. (Photo courtesy of NOAA Phore
Library, NOAA Central Library; OARERL’
National Severe Storms Laborator))

The National Weather Service collected data for thunder days, number and duration of thunder events,
and lightening strike density for the 30-year period from 1848 to 1877. A series of maps 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 4.4 iljustrates thunderstorm hazard severity based on the annual average number of thunder
events from 1948 o 1977.
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Figure 4.4
Annual Average Number of Thunder Events

B e
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Source: Federal Emergency Management Agency

Straight-line winds, which in extreme cases have the potential to cause wind gusts that exceed 100 miles
per hour, are responsible for most thunderstorm wind damage. One type of sfraight-line wind, the
downburst, can cause damage equivalent to & strong tomado and can be extremely dangerous {o
aviation. Figure 4.5 shows how the frequency and strength of exireme windstorms vary across the
United Stafes. The map was produced by the Federal Emergency Management Agency (FEMA) and is
based on 40 years of fornado history and over 100 years of hurricane history. Zone IV, the darkest area
on the map, has experienced both the greatest number of tomadoes 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 4.5
Wind Zones in the United States

By WIND ZONES IN THE UNITED STATES®

Figure 12 Wieh rongs in the Uuited St
Source: Federal Emergency Management Agency

Hailstorms are another potential damaging 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 dropiets gradually accumulate
on the ice crystals until, having developed sufficient
weight, they fall as precipitation — as balis or
irregulariy 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
reiative to elevation above the surface result in
increased suspension time and hailstone size.

CTHER UDNSIDERATIONS

WIND ZORES
ZONE ¢
£126 mphy

ZONE U
160 eapin

TONE i)
{488 mph)
ZONE I¥
480 mphy
* Prewiyn Wik Seebtde B-untemd gt Sntubaba wis ASCT T-6%

Bocou vend Regien

il

Large hail collects on streets and grass during a
severe thundersiorm. Larger stones appear to be
nearly two to three inches in diameter. (NOAA
Photo  Library, NOAA Cemtral  Library;
OAR/ERL/National Severe Storms Laboratory)
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Flgure 4.6 shows the annual frequency of hallstorms in the United States.
g

Figure 4.6
Annual Frequency of Hailstorms in the United States

Festrioos of
days with
hagstorms
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Source: Federal Emergency Management Agency
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A tormado is a violent windstorm characterized by a
twisting, funnpei-shaped cioud extending te the ground.
Tomadoes are most often generaied by thunderstorm
activity (but sometimes result from hyrricanes and
cther tropical storms) when cool, dry air intersects and
overrides a layer of warm, moist air forcing the warm
air to rise rapidly. The damage caused by a tornado is
a result of the high wind velocity and wind-blown
debris, also accompanied by lightning or large hail.
According to the 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 ;_’;fo ; osih;ﬂfxzf'zﬂhoffﬁi;?ﬂ; ;;’
normally harmless objects intc deadty missiles. developed June 2, 1995 curving northward across
Each year, an average of over 800 tomadoes is @S Highway 86 where it entirely removed 300
reported nationwide, resulting in an average of 80 Je¢f of asphalt from the road tossing it more than
deaths and 1]500 iﬂjuﬁes (NOAA, 2002) They are 600 fée-f into (fﬂ ad]acent ﬁeldh alsol caused 4
more likely to occur during the spring and early damage at an isolated mral-reszdence Jjust north of
summer months of March through June and can occur ‘hf? road. (NOA;/I Pho!'o .berary, NO4A Central
at any time of day, but are likely to form in the late  [7or@n.  OAR‘ERL/Narional  Severe  Storms
afternoon and early evening. Most tomadoes are a  Laboratory)

few dozen yards wide and touch down briefly, but even smalil 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 mave inland, becoming fomadoes that cause
damage and injury. However, most waterspouts dissipate over the open water causing threats only io
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 tomadoes ranges from light to inconceivable depending on the intensity, size,
and duration of the storm. Typically, tornadoes cause the greatest damages to structures of fight
copstruction such as residential homes (particularly mobile homes), and tend to remain localized in
impact. The Fujita-Pearson Scale for Tormadoes was developed to measure tornado strength and
associated damages, and is shown in Table 4.5.
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Tabhle 4.5
Fujita-Pearscon Scale for Tornadoes

Eo ; ; Sor mag chimnevs, breaks branches off frees
tomade . over shallow-rooted trees; damages toc sign boarus.
: : The jower limit is the beginning of hurmcane wind speed. peels
F1 Moderate 73-112  surface off roofs, mobile homes pushed off foundations or
formade ¢ MPH - overtumed, moving autos pushed off the roads; attached
| garages may be destryved.
o ! Considerable damage. Roofs tom off frame houses; mobile
F2 ngﬁ;;m 13’;: 7 homes demolished; boxcars pushed over; iarge frees snapped or
) ’ uprooted, light object missiles generated. i
F3 Severe 158-206 | Roof and some walls torn off well-constructed houses; trains ;
tomado P overturned. mast frees in forest uprooted
) i Weli-constructed houses leveled; structures with weak
F4 Det;?ns:;t;ng i 2%;,2: 0 | foundations blown off some distance; cars thrown and large

missiles generated.
! Strong frame houses lifted off luundafions and carred

FE Incredible  © 261-318 | considerable dislances io disintegrate; aviomobiie sized missiles

" lemado MPH  : fly through the airin excess of 100 meiers, rees debarked: steel

' re-enforced concrete structures badly damaged ;

: These winds are very unlikeiy. The small area of damage they

! might produce would probably not be recognizable along with the

mess produced by F4 and F5 wind that would surround the F&

316-379 | winds. Missiles, such as cars and refrigerators would do serious

MPH secondary damage that could not be directly identified as F&

damage. If this level is ever achieved, evidence for it might only |

' | ' | be found in some manner of ground swirl pattemn, for it may i

i ! ! ' never be identifiable through engineering studies. |

Source: The Tornado Project, 2002

Inconceivable

Fé tomado

According to the NOAA Storm Prediction Center (SPC), the highest concentration of toradoes in the
United Stafes has been in Okiahoma, Texas, Kansas and Florida respectivety. 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™, Fiorida experiences the greatest number of
iornadoes per sguare mile of all U.S. states (SPC, 2002). Figure 4.7 shows tornado activity in the Uniteg
States based on the number of recorded tornadoes per 1,000 square miles.
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Figure 4.7
Tornado Activity in the United States

TORNADO ACTIVITY IN THE UNITED STATES*

SBummary Par 1,006 Scuars Miles
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ORI ]
T 48 .45

o
i

* Bpand o MOKA, 3oon Pacotzr: Dester Sl stos

Source: American Society of Civil Enginzers

The tornadoes associated with fropical cyclones are most frequent in September and Cctober when the
incidence of tropical storm systems is greatest. This type of tomado 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 tomadoes commoniy occur as part of large outbreaks and generally move in an easterly
direction,
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A wildfire is any fire oceurring in a wildland area {i.e. grassiand, forest, brush land) except for fire under
prescription, (Prescription burning. or “conirolied burn,” undertaken by iand management agencies is the
process of igniting fires under seiscted conditions, in accordance with strict parameters.) Wildfires are
part of the natural management of the Earth’'s ecosystems, but may alsc be caused by natural or human
factors. Over B0 percent of forest fires are started by negligent human behavior such as smoking in
wooded areas of improperly extinguishing campfires. The second most common cause for wildfire is
tightning.

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
burmns 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
sighaled by dense smoke that fills the area for miles
around.

. On Sunday, August 6, 2000, several forest fires
State and local governments can impose fire safety converged near Sula, Montana, forming a firestorm
regulations on home sites and developments to help oy overran 100000 acres and destroved 10
curb wildfire. Land treatment measures such as i@ jomes.  Temperatures in the flame fromt were
access roads, water storage, helipads, safely Zones,  ,cimared ar more than 800 degrees. Nevertheless,
buffers, firebreaks, fuel breaks, and fuel e widlife pictured above appeared 10 be taking
management can be designed as part of an overall 4. crisis in stride, gathering near the East Fork of
fire defense system to aid in fire control.  Fuel . Binerroor River where it crosses under U.S.
management, prescribed buming, and cooperalive  priomeay 93. (Photo by John McColgan'U.S. Forest
land management planning can also be encouraged  genice Fireﬁghzer)

to reduce fire hazards.

Fire probability depends on local weather conditions, outdoor activities such as camping, debris bumning,
and construction, and the degree of public cooperation with fire prevention measures. Drought conditions
and other natural disasters (fomadoes, hurricanes, etc.) increase the probability of wildfires by producing
fuel in both urban and rural settings. Forest damage from hurricanes and tormadoes 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 piaces more people in wildlands during holidays, weekends, and vacation periods.
Unfortunately, wildland residenis and visitors are rarely educated or prepared for the inferno that can
sweep through the brush and timber and destroy property in minutes.
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Aldmier Storus
A winter storm car range from a moderate snow over a pericd of a few hours {0 blizzard conditions with
bliinding wind-driven snow tha! jasts for several days. Some winter storms may be iarge enough to affect
several states, while others may affect only a single community. Many winter storms are accompanied by
low ternmperatures and heavy andfor biowing snow, which can seversly impair visibility.

Winter storms may include snow, sieet, 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 smail 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 = K PRI
cause extreme hazards to motorists and pedestrians, A heavy layer of ice was more weight than this tree
in Kansas City, Missouri could withstand during a
A freeze is weather marked by low temperatures, January 2002 ice siorm that swepr through the
especially when below the freezing point (zero  region bringing down trees, power lines and
degrees Celsius or thity-two degrees Fahrenheit).  telephone lines. (Photo by Heather Oliver/FEMA
Agricultural production is seriously affected when  News Photo)
temperatures remain beiow the freezing point.
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Erosion is the graduai breakdown and movement of lanc dus tc both physical ang chemical processes of
water, wind, and generai metecrologica: conditions. Naturai, or geologic, erosion has ocourrad 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 iand can pick up scil particles and carry
them through the air, thus dispiacing them, Water erosion can occur over land or in streams and
channels. Water erosion that takes place over iand 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 encugh 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 scils increases in the level of clay and
organic material, the potential for erosion decreases. Well-drained and well-graded gravels and gravel-
sand mixiures are the least likely to erode. Coarse gravel soils are highly permeabie and have a good
capacity for absorption, which can prevent or delay the amount of surface runoff. Vegetative cover can
be very helpfui in controiling 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 potentiai 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 iong duration, erosion risks are high.
Seasonal changes in femperature 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
pubiic. implementation of erosion control measures consistent with scund agriculfurat and construction
operations is needed to minimize the adverse effects associated with increasing setting out of the sofl
particles due to water or wind. The increase in government regulatory programs and public concern has
resuited in a wide range of erosion control products, iechnigues, and analytical methodologies in the
United States. The preferred method of erosion control in recent years has been the restoration of
vegetation.



HAZARD IDENTIFICATION Section 4: Page 22

NCOCRTHERN VIRGIN!'A REGIONAL HAZARD MiTiGATION FPLAN

2ol

An earthquake is the motion or trembiing of the ground produced by sudden displacement of rock in the
Earth's crust. Earthquakes result from crustal strain, volcanism, landslides. or the coliapse of cavems.
Earthguakes can affect hundreds of thousands of square miles; cause damage tc property measured in
the tens of bililons of dollars; result in loss of life anc injury to hundreds of thousands of persens; and
disrupi the social and economic functioning of the affected area.

Most property damage and earthquake-related deaths
are caused by the fajlure and coliapse of structures
due to ground shaking. The levei 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 regiona! geology. Other
damaging earthquake effects inciude landslides, the
down-slope movement of soil and rock (mountain
regions and along hilisides), and liquefaction, in which
ground soil loses the ability fo resist shear and flows
much like quick sand. In the case of liguefaction,
anything relying on the substrata for support can shift,
tilt, rupture, or collapse.

Many roads, including bridges and elevated
highways, were damaged by the 6.7 magnitude

Most earthquakes are caused by the release of .ghguake thar  impacted the Northridge,

stresses accumulategd as 2 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

California area January 17, 1994. Approximately
114,000 structures were damaged and 72 deaths
were attributed to the event. Damage costs were
estimated ar $25 billion. (FEAMA News Photo)

borders generally follow the outlines of the continents,

with the North American plate foliowing the continental border with the Pacific Ocean in the west, but
foliowing the mid-Atlantic trench in the east. As earthquakes occurring in the mid-Atlantic trench usually
pose little danger to humans, the greatest earthguake threat in North America is aiong 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 piate boundaries causes strain in the rock and the consequent buildup of

stored energy. When ihe 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.

Earthguakes 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 (MM}) Scale based on direct
and indirect measurements of seismic effects. The scale levels are typically described using roman
numerals, with a | corresponding fo imperceptible (instrumental) events, |V corresponding to moderate
{felt by people awake), to XH 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.
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Table 4.6
Richter Scale

Lessthan 3.8 + Generaily not felt, but recorded. :
3554 Often felt. but rarely causes demage. !
: Under 8.0 At most siight damage to weli-designed buiidings. Can cause major damage to |
i ' ' poorly constructed buildings over small regions.
6168 _ iCan be-destructive in areas up to.about 100 Kitometers across where peczpié five
i 7.0-7.¢ Major earthquake. Can cause serious damage over larger.areas.
8 or greater Great earthquake. Can cause senous damage in areas severa! hundred
g kilometers across.
Table 4.7

Modified Mercalli intensity Scale for Earthquakes

i | Instrumental Detected only on seismographs ]
l it ! Feeble ‘Some pecple feel lt <42
| !
il ! Slight Felt by people resting; like a truck rumbling by ‘
v Moderste  Feft by people walking ‘
L i
@ ‘ :
v Slightly Strong  iSleepers awake; church belis ring ; <48 i
‘; ; Trees sway. suspended ohjects swing, objects fall off | :
35 Vi ‘ Strong shelves <54
Vi Very Strong ]Miid Alarm; walls crack; plaster falls <6.1
; . iMoving cars uncontroliable; masonry fractures, poorly
vi : Destuctive constructed bulldings damaged
X | Ruinous Some houses coliapse; ground cracks; pipes break open <6.§
. (3round cracks profusely. many buikiings destroyed, : - i
X Disastrous diguefaction and iandslides widespread <73 |
. [Most buiidings and bridges collapse; roads, railways, pipes
X Very Disastrols  iang cables destroyed: generat triggering of other hazards <81
* Xi Catasirophic Total destruction; trees fall; ground rises and falis in waves 8.1

Figure 4.8 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 particie at
ground level that is moving horizontally due fo an earthquake) with a 10 percent probability of
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exceedance in 50 years. The map was compiied by the U.S. Geoiogical Survey (USGS) Geologic
Hazards Team, which conducis giobal investigations of earthquake, geomagnetic, and iandslide hazards.

Figure 4.8
Peak Acceleration with 10 Percent Probability of Exceedance in 50 Years

F’aa'i?: Acceleration (%g} with 10% Probability of Exceedance in 50 Years
50y, W w2y, USGS Map, Oct. 2002rev e T
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Sinkholes are a natural and common geologic feature in areas with underiying limestone and other rock
types that are soluble in naturai water. Most limestone is porous, ailowing the acidic water of rain to
percolate through their strata. dissolving some limestone and carmying 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 overiying sediments intc the underground cavities produces sinkholes.

The three general types of sinkholes are: subsidence, solution, and collapse. Coliapse sinkholes are
most common in sreas where the overburden (the sediments and water coniained in the unsaturated
zone, surficial aguifer system, and the confining layer above an aguifer) is thick, but the confining layer is
breached or absent. Coflapse 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-walied holes to bow! 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 coliapse of the
land surface can occur. Under natural conditions, sinkholes form siowly and expand graduatly. However,
human activities such as dredging, constructing reservoirs, diverling surface water, and pumping
groundwater can accelerate the rate of sinkhole expansions, resuiting in the abrupt formation of collapse
sinkhales.

Although a sinkhole can form without warning, specific signs can signal potential development:

s 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 FEMA, the
number of human-induced sinkhoies has doubled
since 1930, insurance claims for damages as a result  coignses such as the sudden formation of
of sinkholes has increased 1,200 percent from 1987 10 nofes may destroy buildings, roads, and
1991, costing nearly $100 miltion. utilities. (Photo: Bettmann)
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Lomdsiloes
A landsiide 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 {o construction or erosion,
earthquakes, volcanic eruptions, and changes in groundwater leveis.

There are severai types of landslides: rock falls, rock topple, slides, and fiows. Rock falls are rapid
movements of bedrock, which result in bouncing or rolling. A topple is a section or block of rock that
rofates or tilts before failing to the slope below. Slides are movements of soil or rock along a distinet
surface of rupture, which separates the slide material from the more stable underlying matenal
Mudfiows, sometimes referred to as mudslides, mudfiows, lahars or debris avalanches, are fast-moving
rivers of rock, earth, and other debris saturated with water. They develop when water rapidly accumuiates
in the ground, such as heavy rainfall or rapid snowmeit, changing the soil into a flowing river of mud or
"slurry.” Sturry can flow rapidly down slopes or through channels, and can strike with little or no waming
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 fiatter ground, the mudfiow spreads over a
broad area where it can accumulate in thick deposits.

Landslides are typically associated with periods of heavy rainfall or rapid show melt and tend to worsen
the effects of fiooding that often accompanies these events. In areas burmed by forest and brush fires, a
iower 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 tives suddenty and
unexpectedly.

Among the most destructive types of debris flows are those that accompany volcanic eruptions. A
spectacular exampie in the United States was a massive debris fiow resuiting from the 1980 eruptions of
Mount 5t. Helens, Washington. Areas near the bases of many volcances in the Cascade Mountain
Range of California, Oregon and Washington are at risk from the same types of fiows during future
voicanic eruptions.

Areas that are generally prone to landslide hazards
inciude previous landslide areas; the bases of steep
siopes; the bases of drainage channels; and
developed hilisides where leach-field sepiic systems
are used. Areas that are typically considered safe
from landslides include areas that have not moved in
the past; relatively fiat-lying areas away from sudden
changes in slope; and areas at the top or aiong ridges,
set back from the tops of siopes.

in the United States, it is estimated that iandslides s - ,_ S
cause up to $2 billion in damages and from 25 to 50 o o~ ; —
deaths annually. Glcbally, landslides cause billions of ~ Landslides can damage or destroy roads, railroads,
dollars in damage and thousands of deaths and pipelines, electrical and telephone lines, mines, oil
injuries each year. wells, buildings, canals, sewers, bridges, dams,
seaports, airports, forests, parks, and farms. (Photo
Figure 4.9 delineates areas where large numbers of 0¥ Lynn Formanj
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.
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iandslide Overview Map of the Conterminous United States
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Worldwide interest in dam and ievee safety has risen
significantly in recent years. Aging infrastructure, new
hydrologic information, and population growth i
fioodpiain 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 majorty of which are privately owned. Other
owners include state and local authorities, public
utiiities, and federa! agencies. The benefits of dams
are numerous: they provide water for drinking,
navigation, and agriculfurai irrigation. Dams also
provide hydroetectric 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

Dam failure can result from natural events, human-
induced events, or a combination of the two.
Failures due 1o natural events such as hurricanes,
earthquakes or landslides are significant because
there is gengrally little or no advance warning. The
most common cause of dam failure is prolonged
rainfall that produces flooding. (Photo: Michael
Baker Corporation)

capable of causing loss of life and great property damage if development exisis downstream of the dam.
If a jevee breaks, scores of properties are quickly submerged in flocdwaters and residents may become
trapped by this rapidly rising water. The failure of dams and levees has the potential to place iarge
numbers of people and great amounts of property in harm’'s way.
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American Society of Civil Engineers (ASCE}, “Facts About Windsforms.”
Web site: wanve winghazards orgfacts ofm

Bureau of Reclamation, U.S, Department of the Interior
Web site: www.ushr gov

Federal Emergency Management Agency (FEMA)
Web site: www fema.gov

National Climatic Data Center (NCDC}, U.S. Depariment of Commerce, National Oceanic and
Atmospheric Administration
Web site: hitp://lwi ncde noaa.gov/oaincde. himi

National Drought Mitigation Center, University of Nebraska-Lincoln
Web site: www.grought uni.edu/index htm

National Severe Storms Laboratory (NSSL), U.S. Department of Commerce, Nationatl Oceanic ang
Atmospheric Administration
Web site: www.nssl hoaa.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.noas gov

The Tornado Project, St. Johnsbury, Vermont
Web site: www.tornadoproiect. com

United States Geological Survey (USGS), U.S. Depariment of the interior
Web site: www.usgs gov
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ANALYSIS

The Hazard Analysis section focuses on hazards initially identified in the Hazard ldentification section that
are of particuiar concem and relevance to the Northem Virginia region. it provides best available
information on significant historical events in the region and aisc describes the fulure potential for a
hazard event to occur. When possible, this includes an assessment of the iocation and spatial extent of
potential hazards as well as best avallable data regarding notabie historical damages across the region.

« Drought .
+ Extreme Temperatures M CER “‘?‘-“*“’?‘““"“
« Flood Paﬁ Hi.ﬁ(e}(?)(i}i The risk
. assessment shall Include a
s+ Hurricanes and Tropical Storms deseripiion  of  the T npe,
focetion and  extamt of all
v ! .
¢ Severe Thunderstorms naturad hazards  dhar  con
+ Tornadoes afiect the Jurisdiction, The
. Wildfire plan shall include information
ai previont piocuirenees of
¢  Winter Storms hazard evems ond on  the -
+ Erosion probability of fumirc hozard
+ Earthquakes i
« Sinkhoies
+ Landslides

« DamllLevee Failure

To a large extent, historical records are used to identify the leve! of risk within the Northern Virginia region
with the assumption that the data sources cited are reliable and accurate. Unless otherwise cited, all data
on historical weather-related events are based on information made available through the Storm Event
Database by National Cceanic and Atmospheric Administration's (NOAA) Nationat Climate Data Center’
{NCDC). From a regional planning perspective, it is important to use a consistent source for hazard-
related data such as the NCDPC. That being said, descriptions of historical hazard events and numerical
damage data are based on the coliection of information reported by local offices of the National Weather
Service and should only be considered approximate figures for general analysis and planning purposes®.

' NCDC'’s Storm Event database is available at http://www4.ncde noaz. gov. cgi-win/wwegi dil?wwEvent~Storms.
* More information on the calculation of estimated historical property damages is provided in Section 6:
Vulnerability Assessment (under “Methodologies Used™).
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Whenever possible, hazard-reiatec data is provided in this Plan for each pariicipating jurisdiction at their
specific geographic level. However, limitations on the availability of historicet damage data through
NCDC for each individus! jurisdiction required the creation of four (4) distinct planning areas within the
hortherrs Virginia region to properly aggregate and summarize historical hazard events and damage
figures. These designated planning areas are described beiow and are referred to throughout Seclions 5
and & of the Plan™

Pianning Area 1: Artington County

Planning Area 2: Fairfax County, City of Alexandria, City of Fairfax, City of Falls Church,
Town of Herndon, Town of Vienna

Planning Area 3: Loudoun County, Town of Leesburg, Town of Purceliville

Planning Area 4; Prince Wiiliam County, City of Manassas, City of Manassas Park, Town
of Dumfries

p s
- AN

Planniing ~ -
Aread

S

-

Planning g
Area

'ﬁéiﬁﬂlig L : '
Aread :

’ Planning area boundaries are also designated by white lines on each of the regional maps included in Section 5 and
Section 6.
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Since 1965%, the Nerthern Virginia region has experienced presideniial disaster declarations for eieven
disaster events {Table 5.1). These declarations are issued for county {including towns} or independent
city urisdictions when an event has been determined to be beyond the capabiiities of state and iocal
governments o respond. The region has aiso experienced a significant number of additional
smergencies and disasters that were not severe enough to require federal disaster relief through a
presidential declaration.

Table 5.1
Presidentiai Disaster Declarations for the Northern Virginia Region, 1965-2004

i 8/18/2003 Hurricane Isabs! v v ! v v v F v v v v i
| 3/272005 Severe Winter Stonn A RaEEEA A A2
9/21/2001 Terrorism v ; H E
2!28}2000 Smr&\'hﬁ.ﬁkrsmr.m S % v R ¥ v ! v —:
| 101211999 Hurricane Fioyd v v J
10723/1886 | Humicane Fran - | N R 4 _ i
2/2/1996 Bilzzard of 1996 Tyl vy vl vl
1111011886 |  Severe Stonms & Flooding SRy v 1
10/10/1972 | Severe Storms & Flooding v
1077872 | SevereStomesFoodng | L i Y
6/29/1972 Tropical Storm Agnes vl vl v vy |

Source: Federal Emergency Management Agency (FEMA}

* Prior to January 1, 1965, presidential disaster declaraticns did not have county or independent city designations.
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The Northern Virginia region is susceptible to drought conditions, slthough these are typically not nearly
as severe as in other regions of the country. According to historical Palmer Drought Severity index
records for the years 1885 to 1865, the Northern Virginia region was in severe fo extreme drought
conditions for only 5 to 10 percent of the time (See Figure 4.1 in Section 4. Hazard identification), as
compared with areas in the western portion of United States that experienced severe to exireme drought
conditions for more than 20 percent of the ime.

Since 1983, there have been 34 instances of drought conditions recorded by NOAA’s Nationat Ciimatic
Data Center (NCDC). Many of these instances are considered overlapping (counted iwice), as adjacent
counties experiencing the same drought were considered separate instances. Also, unlike the very
distinct beginning and end to other hazards {e.g. tornade), the period of & drought occurrences is not
clear because multiple instances may be recorded for the same long-terim drought. These instances are
summarized by planning area in Table 5.2, and some of the more significant events are briefly describec
below based on information recorded by the NCDC. More detailed information on historical drought
events can be obtained through the NCDC Storm Event Database as referenced on page three of this
section.

Table 5.2
Historical Instances of Drought in the Northern Virginia Region, 19932004

1 ! $0
t 2 7 BT _ $0
| 3 10 $20,000,000
R T - $5.000,000

Total | 34 $25.000,000

Source: NOAA, National Climatic Data Center
Significant Historical Events:

+ August 1988 — August 1998

By the last week of July 1988, the Palmer Drought index, & measure of long term drought
conditions, indicated Northern Virginia was in an extreme drought. July was the 10th month in
the past 12 that precipitation was below normai, During this period, precipitation was a
staggering 10 to 16 inches below average, the 2nd driest 12 months on record.

The lack of rainfall affected water ievels along the Potomac River, the main water source for the
region. Many upstream tributaries also reported extremely iow water ievels. For the first time,
water was reieased from the Randolph and Liftle Seneca reservoirs near the Potomac
headwaters to help maintain 2 safe water level for wildlife and human consumption. By July 31st,
the Randolph Reservoir was 13.8 percent below capacity and the Little Seneca Reservoir was
down 4 inches. The Occoquan Reservoir, the main water source for Scuthern Fairfax County,
was 21 percent beiow capacity by the end of the month. The Beaverdam Reservoir in Loudoun
County was at 50 percent capacity, stili recovering from being drained io fili Goose Creek
Reservoir. This reservoir, the main water source for Loudoun and half of Fairfax County, feil to
2.5 feet below the dam by the end of the month, a ievel officiais called dangerously low. With
such iow water tables, most lecations were forced to begin voluntary water restrictions and some
locations such as Loudoun County began mandatory restnctions. Many residents located away
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from the Washington, DC suburbs and larger cities became dependent on water deliveries after
wells dried ug.

Across Northern Virginia, several crops such as com and soybeans never reached maturity, trees
prematurely shed leaves and fruit in orchards, pasture land became nearly non-existent, and
watering holes and irrigation sources dried up. Hay production in Prince William County was cut
by 65 percent. During this period, Loudoun County estimated there had been $20,000,00C in
agricuitural losses and was declared a federa! drought disaster area.

These instances of drought came to 2 sudden end in September, 1996 courtesy of two landfaliing
hurricanes that brought significant rainfall to the region. Foliowing these storms, most areas
recorded a major increase in water supplies and upgraded their condition from an extreme
drought to a mild drought.

 July 1897

This was a very dry month that included one seven-day heat wave, and exacerbated drought-like
conditions across much of the fertiie farmtand of Northern Virginia. The weather in July proved to
be the death knell for much of the crop yields, inciuding comn, hay, aifalfa, and soybeans.
Counties in the Northem Virginia region reported damage via local farms; though no formal
declarations of federal emergency were received from them.

Probability of Future Occurrences:

s Based on current and seasonal outlook drought maps available through the National Weather
Service's Climate Prediction Center and the National Drought Mitigation Center”, there is no
concern for imminent or forecasted drought occurrences. However, based on past events, it
certainly remains possible over the long-term that the Northern Virginia region will experience
recurring drought conditions when precipitation falls below normal for extended periods of time.

% Current and seasonal drought outlook maps are made available by the National Drought Mitigation Center at
www.drought unl.edu/dm/index.html.
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The Northern Virginia region is suscepiibie to extreme haat and cold. While these temperaiures extremes
are most known for their threat io human health, agricultural losses are also & potentially significant
impact and cause for concern {primarily in Loudoun and Prince William counties).

Since 1893, there have been 34 instances of exireme temperaiures reccrded by the NCDC for the
Northern Virginta region. These events reportediy led to three fatalities and 129 injuries as summarized
for the entire region in Table £.3. More detailed information on historical extreme temperature events can
be obtained through the NCDC Storm Event database as referenced on page three of this section.

Table 5.3
Historica! Instances of Extreme Temperatures in the Northern Virginia Region, 1993-2004

Extreme Heat 24 2 129 ;
Extreme Coid - 13 1 0 f
? Total 37 3 ; 129 !

=S ource: NOAA. National Climatic Data Center
Significant Historical Events:

+« January 27, 2000 (Exireme Cold)

High pressure was located directly over the Mid-Aflantic region between the 27th and 29th. The
combination of clear skies, calm winds, ancd a snowpack led to extremely cold temperatures that
fell o below zero degrees Fahrenheit. On the 27th, a 59-year-oid woman was found dead in the
parking lot of a shopping center in Fairfax, an apparent victim of hypothermia.

o July 47 1998 (Extreme Heat)

High pressure sat off the Mid-Atlantic coast, drawing extremely warm and humid air into Northern
Virginia. Temperatures on the 4th through early on the 7th were oppressively hot, and extremely
humid conditions added to the misery. Temperatures soared info the upper 90s tc lower 100s
during the period, and dew points were in the lower to middie 70s, creating heat indices between
100 and 115 degrees. Ovemnight lows only dipped into the 70s and heat index vaiues ranged from
the upper 70s to upper 80s. The heat index only dropped to 80 degrees at Nationa!l Airport in the
Washington, DC suburbs on the moming of the 6th. Record highs were broken at Washington
National Airport on the 5th and 6th. The record high at Dulies international Airport was broken on
the 4th and fied on the 5th.

Because of the 4th of July holiday weekend, many people were inccnvenienced by the
oppressive condifions. Many holiday evenis had low attendance, with the exception off the late
evening fireworks dispiays which occurred after temperatures fell beiow 90 degrees. Those who
spent considerable time outdoors were subject tc heat reiated ilnesses. The number of persons
treated for heat related ilinesses included at least seven in Frederick and Loudoun Counties, 24
in Fairfax County, and 21 in Alexandria. Road surfaces and cars alsc fell victim to the heat. A
major asphait buckle occurred on Interstate 355 between King Street and Seminary Road in the
Washington, DC suburbs, closing all southbound lanes for a short time.
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These conditions continued until & coid front swept through the area during the afternoon of the
7th, ushering in cooler and much less humid air.

« August 16-17 1887 (Extreme Meal)

West winds circulating around a "Bermuda High® pressure system aliowed temperatures to soar
over the weekend of the 16th and 17th. Maximum temperatures surpassed the century mark
across most of Northern Virginia (except in the higher elevations) beth days. Heat index vaiues
ranged from 105 to 110 each day, but aside from a few heat exhaustion cases, it appeared that
at-risk residents remained in air conditioned locations. No heat-related deaths were reported by
Virginia medica! authorities. A record high was achieved at Washington/Dulles Airport on the 16th
with 2 new maximum of 100 degrees. That temperature was matched on the 17th, before strong
to severe thunderstorms moved through.

= April 10, 1997 {Extreme Cold)

A record cold arctic air mass overspread the Northem Virginia piedmont and the Shenandoah
Valley over night on the 9th and 10th, dropping temperatures into the upper teens to lower 20s
across the entire area. These temperatures arrived on the heels of an above normal winter
season, especially pronotnced in late March, when peach and apple blossoms reached critical
bloom stage up to 2 weeks ahead of schedule. This accelerated growth led to high Kill
percentages across the region, with estimates showing at teast a 70 to 80 percent kill of the
peach crop. and similar kills among the Red Delicious apple crop.

+» July 1985 (Extreme Heat

A 38-hour period of extremely hot and humid weather in mid-July took its toli on humans and
animals. The heat was caused by strengthening of a Bermuda High, extending from the surface
to the upper levels of the atmosphere. The most life-threatening pericd of the heat wave
occurred during the aftemoon of the 15th, when temperatures ranged from 98 to 103 but heat
indices were between 115 and 128. On this day, an ali-time record for power usage was
established in Northern Virginia, with 13,512 megawatts recorded (mostly from air conditioning
usage). Five thousand customers were without power in the same general area. in Alexandria, a
National Park Service bicycle patroi ranger collapsed near Daingerfield island, then iater died
from complications resulting from hyperthermia.

There were several additional instances of heat exhaustion during the remainder of the month,
concentrated during the middle two weeks. Alexandria hospitals reported about B0 persons
reguiring treatment between the 14th and 23rd. The heat wave refumed twice in fate July, from
the 21st through the 25th and again from the 25th through the 31st. However, temperatures were
not as oppressive, ranging from 80 to 57 degrees. Daytime heat indices ranged from 105 to 115,
but fell below 90 each night. No deaths or injuries were directly attributed to either episode.

Probability of Future Occurrences:

« Based on historical climatic data, it is clear that the Northem Virginia region will likely continue fo
experience occasional periods of extreme heat and extreme cold, but not nearly as severe as
other regions of the country.
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There are numerous rivers and streams flowing through the Northern Virginia region.  Whnen heavy or
proionged rainfail events occur, these rivers and streams are susceptible to some degree of flooding.
The most notable of these water bodies is the Potomac River, which in the past has been the source for
significant storm surge and tidal fiooding” — particularly in waterfront communities such as Arlington and
Alexandria.

The entire Northern Virginia region falis within the Potomac River Basin, which serves as the border
between Maryland and Virginia and flows in & southeasterly direction. The topography of the upper
reaches of the basin is characterized by gently sloping hills and valleys. At Greal Falls in Fairfax County,
the Potomac River starts its rapid descent to sea level by plunging seventy-six feet through a deep gorge
in fess than one mile. Eastward of Great Falls, the Potomac fiows between Washingion, DC and
Arlington and Alexandria. Here the river dramatically broadens and is flanked by low marshes in many
places along the eastern side of Prince William County, where tides further influence the river. The
Potomac then continues on through the coastal plain and eventually grows fo more than 11 miles wide as
it reaches the Chesapeake Bay.

Whiie some of the most dramatic flooding events in Northern Virginia are associated with the tidal
ficoding of the Potomac River during hurricanes or {ropical storms, other typically more frequent inland
flood hazards exist throughout the region. Too much rainfali or snowmelt in {oo little time causes serious
flooding problems along even the smallest of tributaries or siorm drainage systems. The low-lying areas
prone to this type of flooding are known as fioodplains or special flood hazard areas. These locations,
which are more commonly defined as the “100-year fioodplain™ (areas with a one percent annual chance
of fiooding), are routinely surveyed and mapped by FEMA as part of a Flood Insurance Study sponsored
by the National Flood Insurance Program (NFIP). These studies and associated maps are then provided
to local communities in order to regulate the development of iand within these hazard areas.

Figure 5.1 shows the major rivers, streams and water bodies for the Northern Virginia region. Figure 5.2
shows the potential flood hazard areas throughout the Northem Virginia region based on the best
available GIS data for FEMA's identified 100-year floodplains’. Where available, more detailed fiood
hazard data for each jurisdiction within the region is provided in Section &: Vulnerability Assessment.

There have been a number of past fiooding events throughout the region, ranging widely in terms of
location, magnitude and impact. The most frequent fiooding events are quite localized in nature, resulting
from heavy rains in a short period of time over urbanized areas that are not able to appropriately handle
stormwater runoff. These events typically do not threaten lives or property and won't result in emergency
or disaster declarations, thus historical data is difficult to obtain. Table 5.4 summarizes the number of
flood events (by county) since 1993 which have caused a notabie impact on the Northem Virginia region
as recorded by the NCDC. This inciudes 108 flood events that have caused approximaiely $4.2 million in
property damage, as well as one death and one injury. Storm surge and tidal fiooding events are not
included in Tabte 5.4, as for purposes of this analysis they are considered separately as an element of
the hurricane and tropical storm hazard (see Table 5.8). More detailed information on historical flood
events can be obtained through the NCDC Storm Event database as referenced on page three of this
section.

¢ The storm surge and tidal flooding hazard is addressed separately under Hurricanes and Trapical Storms.
’ Digital fiood hazard data has not been made available for Arfington or Loudoun counties.
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Table 5.4
Fiood Events in the Northern Virginia Region, 1933-2004

1 12 1 1 $714,000

2 a2 0 G $908.000 |

| 3 3z 0 0 $2,485,000 |
? 4 18 0 L © $B4.000 1
Total | 106 1 R $4,191,000 |

Source: NOAA, National Climatic Data Center

Significant Historical Events:

September 232003

Six inches of rain in four hours caused major fiooding across the region, but particularly in
Loudoun County. During the moring of the 23rd heavy rain feli on top of already saturated
ground from Hurricane isabel which struck a few days before. This led to widespread fiooding of
roads, waterways, and other low lying areas. Widespread flooding was reported, especially in the
Leesburg, Purceliville, Biuemont, Aldie, and Middieburg areas. Across the county, over 50 roads
were affected by flooding. Lime Kiln Road, Evergreen Mills Road, and Route 15 were underwater
for over 24 hours after Goose Creek surged nearly 11 feet above bankful stage. Little River
fiooded the Oatlands Mill area and five people had to be rescued from their homes by boat. One
farmhouse ajong Oatlands Mills Road had water up to its second story, and in Aldie the local
firehouse sustained significant flood damage and St. Louis Road was compietely washed away.
In Leesburg, Tuscarora Creek and Town Branch overflowed into yards, basements, and parking
iots. Two vans in a parking lot along Town Branch were washed downstream and residents
along Shenandoah Street had to be evacuated. The Sheriffs Office administrative buiiding was
heavily damaged after the heavy rain coliecting on the roof caused the ceiling to collapse. Across
the county 60 basements were fiooded.

August 11, 2001

Showers and thunderstorms with very heavy rainfall
and frequent lightning moved across Northern Virginia
during the afternoon of the 11th. In Loudoun County,
high water stranded motorists in Sterling and the
bridge at Lawson Road in Leesburg was impassible
sfter a stream overflowed its banks. Water covered
roads in the City of Fairfax. In McLean, four houses
were flooded and two cars were submerged by fiood
waters. Also in McLean, a car and a dumpster were .
washed downstream afier Pimmit Run overflowed. In || Streer flooding during the flood of
Adingion County, heavy rainfall washed out a culvert August 1], 2001. Flooding occurred
and created a sinkhole. Trees were downed along [! alomg o narrow band from Warrenion,
streams when the waterways overfiowed their banks. Virginia through Fairfax County, and
Fiooded roads and downed power lines were reported extended into northern Washington, DC.
in North Arlington where a total of 5% inches of rain Lip to seven inches of rain fell in some
was recorded. In Falls Church, more than three | areas. (Photo courtesy of WILA)

inches of rain fell in two to three hours. Red Cross
Headquarters was damaged when water flooded =
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pertion: of the building. in Prince Willlam County, sicde roads were fiocded by heavy downpours in
Manassas. Four homes ang two cars were damaged by fiood waters,

« January 18-22 1888

Snowmelt, combined with cne to three inches of rain (some locations received nearly five inches),
caused the worst regional flocding in over 106 years. High dew point temperatures melted most of
the snow on the ground within 12 hours. The snow pack had a liguid equivaieni between two fo
three inches. River ficoding began along the headwaters of all basins and continuec downsiream
through the 22nd, with crests ranging from three to 21 feet above ficod stage. High water caused
millions of doliars in damage, closed roads, destroyed homes and businesses, and forced the
evacuation of saveral towns. Four people were rescued by the National Park Service and Fairfax
County Fire Department at Great Falls when they wandered onto the rocks to view the raging
Potomac and became stranded. Severa! kayakers were also rescued while trying to navigate the
rough waters. Flood waters covered Union Street and the lower part of King Street along the
river in Old Town Alexandria, and affected Washington Nationat Airport, but not the runways.

s October 1118, 1942

Although there is very little data on specific fiood
impacts, the Northern Virginia region suffered a
significant flood event in 1942 following a petiod of
torrential rains that resulted in six to ten inches of
water falling across the region. To make matters
worse, up to 15 inches fell in areas {o the west and
upriver. Fiood losses on the swollen Potomac River
were estimated at $4.5 million, which at the time was
deamed the worst river fiood to hit the state of Virginia. Sl Ll e
During this fime the Potomac River at Washington, DC Floodwaters reach to the steps of the
reached 17.6 feet (flood stage is seven feet), and Jefferson Memorial, October 17, 1942
areas of Alexandria and Arington were reportedly fPhoto courtesy of NOAA)

seriously flooded.

s April 1937

Just one year after the record flood of March 1836, ancther major fiood struck Virginia. Heavy
rains caused widespread flooding over afl but southwest Virginia. Flooding on the Potoemac was
not as bad as the previous year, yet the river reached 14.3 feet at Wisconsin avenue and portions
of Alexandria and Arington again flooded. Total damages to roads and bridges in Virginia came
tfo nearly a half a million dollars, Agricultural iosses came to over a million doilars in Nerthem
\iirginia alone.

« March 17-18. 1838

During the period of March 5-22, successive storms crossed the eastern region of the U.S. with
floods occurring from Virginia to Maine. In Virginia, the Potomac, Shenandozah, Rappahannock,
James, and York Rivers flooded. The winter of 1935.1936 was marked by long-continued
periods of low temperatures and heavy snowfalls. in December, it was estimated that areas in
the northern Blue Ridge Mountains exceeded 40 inches of snow. Some snow meited during a
mild January, but more fell in late January to mid-February. March began with warm
temperatures and a thaw. The first rainstorm came in the second week with up to three inches
falling. The rains melted the snow, adding an equivalent of one to two inches of rainfall. This
caused the rivers 1o rise and set the stage for the next rain event. The primary fiood-producing
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rains came March 17 ang 18 when 2 storm, drawing moisture from the Guif of Mexico, fracked
right across Virginia. It dumped an additiona! six inches of rain on top of the aiready saturated
soil. The Polomac River in Washington. DC rose nine feet above fiood stage fiooding portione of
Arlington and Alexandriz including the oid airport {where the Pentagon is now located).

Probabliity of Future Occurrences:

Flooding remains a highly likely occurrence throughout the identified flood hazard areas of the
Northern Virginia region. Smailer floods caused by heavy rains and inadequate drainage
capacity in urbanized areas will be more freguent, but not as costly as the large-scale floods
which may occur at much less frequent intervals.
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Although the Northern Virginia region rarely experiences the wrath of a direct landfaliing hurricane, i is
located in an area guite susceptible fo the remnants of such storms. This includes the perils of humricanes
and tropical storm force winds, heavy rains and significant storm surge and tiga! flooding. These events
can be extremely dangerous and cotliy to areas across & jarge gecgraphic area, as was recently learned
guring Hurricane Isabel in 2002 when the region suffered approximately $£32 million in damages {81.6
billion statewide).

The majority of hurricanes and tropical storms that have affected Virginia have criginated in the Atlantic
Ocean. Since 1851, there have been a total of 28 storms to come within 75 miles of the Northern Virginia
region (other notable storms, including hurricanes Floyd (19398), Fran (1996) and Agnes (1972) are
discussed herein but were beyond the 75 mile radius used for this analysis®). Five of these storms were
classified as hurricanes (including isabel in 2003), and 23 as {ropical storms. These events are listed in
Table 5.5.

Table 5.5
Historical Hurricane and Tropical Storm Events
in the Northern Virginia Region, 18512004

October Not named i Tropical Storm
{874 Saptember Notnamed | B0 | Tropical Storm
1876 September Not named 80 Category 1
1878 Cdober -~ “Gale of ‘78" 105 Categaory 2
1882 Septemnber Not named 45 Tropical Storm
1883 Seplembar - 'Noinamed ' 45 Tronical Stonm
1888 September | Not named 50 Tropical Storm
1888 : September |  Nofnamed 40 Tropical Storm
1883 August Not named 70 Tropical Storn
1893 Ociober Not named 90 Category 1
1893 October ; Not named 50 Tropical Storm |
1698 |- September :  Notnamed - 80 1 Caiegoryt -
1899 October Not named 65 Tropical Storm
1904 September ©  Notnamed _ B5 T Tropics! Storm
1628 September Not named 45 ;. Tropical Storm
1933 “August Notnamed C 60 ! Tropical Storm
1943 October Not named 40 | Tropical Storm
1944 1 "‘Au@t v Notnemed! 50 - 1 “Tropical Sterm
1945 September Not named 40 Tropical Storm
1946 1 - August © Not named - 45 Tropical Storm
1852 September | Able 45 , _Tropical Storm
1855 - | August 5o Connig - 80 | - TropicalSlorm
1856 August Diane 65 Tropical Storm
- 16878 - September 1. - Davig L 4B i Tropical Siorm
1883 | September Dean [ 45 Tropical Storm
1982 . Beptember - Deniells 45 i TropicalStom
1996 July Bertha 70 i Tropical Storm
2003 September laabei D - Calepory 1

¥ A chosen distance of 75 miles was used for this analysis in order to focus on those storms that came through areas
closest to the Northern Virginia region. However, the effects of large hurricanes and {ropical storms may be felt up
to 200 miles away from the center of circulation.
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The individual tracks for those stormg listed in Table 5.5 zre shown in Figure 5.3, Of these, seven storm
tracks made direct paths through the region. This includes the “Gale of '78," a category 2 hurricane which
is further described under Significant Historical Evenis. An additional 25 storm fracks for tropical
depressions and extratropical sysiems came within 75 miles of the region, but these are not included in
the figure.

Althcugh some good narmrative information has been gethered on the impacts of these events (see
Significant Historicaf Events), data on estimated property damages could only be accessed through the
NCDC for the last 10 years. Table 5.5 summarizes estimated damage figures caused by humicane and
tropicai storm events by planning area since 1983 as recorded by the NCDC. These evenis have
amounted to more than $45 million in property damages, most of which is attributabie to effects of storm
surge and tidal fiooding resutting from the storms. More detailed information on historica! hurticane and
tropical storm evenis can be obtained through the NCDC Storm Event database as referenced on page
three of this section.

Table 5.6
Historical Hurricane and Tropicai Storm Damages

1 $13.207,000
2 $18,044,000 |
3 $3,817,000
4 . 2,890,000

Total | $45,048,000'

Source: NOAA, National Climatic Data Center
Significant Historical Events:

+ September 1819, 2003 (Isabel)

Hurmricane isabel made iandfall on the North Carolina Coast. s huge wind field was aiready
piling water up into the southern Chesapeake Bay. By the time Isabel moved into central Virginia,
it had weakened and was downgraded to a tropical storm. Isabel's eye tracked well west of the
bay, but the storm's 40 to 60 mile per hour sustained winds pushed a bulge of water northward up
the bay and its tributaries producing a record storm surge. The Virginia western shore counties of
the Chesapeake Bay and the tida! tributaries of the Potomac, Rappahannock and other smaller
rivers, expetienced a storm surge which reached 5 to 9 feet above normal tides.

in Alexandria, the water level in Oid Town reached 9.5 feet above sea level. Numerous
businesses were flooded and the marinas were hard hit. Winds also knocked trees down around
the city. Damages totaled $2 million. Storm surge water flooded the empioyee parking lot of
Ronaid Reagan Washington Nationa! Airport. Adington had two homes destroyed and 46 with
major damage, while another 148 residences had minor damage. Costs of flooding and damage
from falling trees were estimated at $2.5 million. In Fairfax County, 160 homes and 60
condominiums were flooded in the Belieview area south of Alexandria. Over 2,000 units had
minor to moderate damage from storm surge fioeding. In addition, many trees fell causing
additional property damage across the county. In the City of Fairfax, 15 homes had major
damage from trees. Fairfax County damages came to $18 million. in Prince William County,
seven homes were destroyed and 24 homes and three businesses had major damage. Scattered
trees and wires were down causing roads tc be closed. The storm surge washed away 20 feet of
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embankment along the Potomat which caused one of the CSX tracks ic coilapse along the
Cherry Hili Peninsula. Damages at Quantice Marine Base were significant. Quantico's weather
station recorded a two minute sustained wing of 54 miles per hour with & peak gust of 78 miles
per hour between 11 pm and Midnight on the 18th. Damagss t¢ the base includec buildings,
houses and vehicles hit by falien trees and fiooding destroyed their marina. Tcla! damages weare
reported to be $8.5 million.

« September 16. 1998 {Fioyd)

Hurricane Floyd made landfall just east of Cape Fear, North Carolina in the early morning hours
of the 16th and moved north-northeast across extreme southeast Virginia to near Ocean City,
Maryiand by evening on the 16th. Rainbands on the outer edge of the hurricane began to affect
Northern Virginia shortly after 8:00 AM on the 15th and continued to cross the area through
afternoon on the 16th. Gusty winds of 30 to 50 miles per hour blew north and east of a line from
Spotsylvania County to Frederick County betweern 11:00 AM and midnight on the 16th. Hundreds
of trees were downed from the combination of very heavy rain and strong winds. A total of two to
five inches of rain fell in this area and 16,000 power outages were reported.

in Prince William County, 17 trees came down on roads and power lines, and two homes were
slightly damaged by fallen trees. in the Montclair area, 1,000 residents lost power. Some
secondary roads were aiso flooded. A few trees were downed in the Manassas area. In Fairfax
County, a2 61 year old woman was killed when a free fell onto her car and crushed it on Fair |_akes
Drive. One business was destroyed by fallen trees and another in Falis Church was damaged. A
70-foot cak iree fell onto a2 home and tore a hole in the 2nd floor, shattering windows and tearing
off rain gutters. The tree also damaged & detached garage and a swingset. The Mason Neck
area saw several large trees downed, including a 100-foot poplar that put a hole through a
bedroom of a two story home. Mt Vernon and Vienna also reported several downed trees,
including cne which damaged a car. The County had to hire 18 tree trimming contractors to clear
downed trees that blocked roadways. Flooding caused problems at seven major intersections
and on 20 secondary roads. Winds and rain combined to topple 130 trees in Arlington County
and Alexandria. One tree damaged a home and 4,500 power outages were reported. in
Loudoun County, a handfu! of trees were downed and 2 road was blocked near Mt. Weather.
Siding was also torn from a few homes.

» September 5, 1299 (Dennis)

The remnants of Hurricane Dennis moved acrass the northern half of Virginia from midday on the
4th through midday on the 6th. lts legacy included very heavy rain and wind gusts in excess of
45 miles per hour. The heaviest period of rain in the region occurred between 3.00 AM and 8:00
AM on the 5th. The City of Alexandria along the tidal Potomac River reported minor problems
with flooding. The storm surge from Hurricane Dennis along with persistent southeast winds
made tide igvels twe to three feet above normal on the 5th and 6th. At high tide, portions of the
city near the waterfront were invaded by water which subsided again with each low tide. The 100
block of King and Union Streets was flooded for a time on Sunday. River leveis reached as high
at 6.5 feet at the Wisconsin Avenue gauge during the early morning and late afternoon both days.

¢ September 5, 1996 (Fran)

The rapid runoff produced by the heavy rains from Hurricane Fran caused substantial, damaging,
and in some cases record river fiooding across much of the Northemn Virginia watershed from late
on the 6th until early on the 10th. Flash ficoding on the 6th rapidly became river fiooding late on
the 8th along the headwaters of the Potomac, Shenandoah, and Rappahannock River basins,
and continued throughout the basins over the weekend and into eatly the following week. Crests
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at gauging points in these basins were similar to those in January 1996 across the Lower Main
Stem of the Potomac. Levels were one to five feet higher acress the Upper Main Stem Potemac
ang Rappahannock Rivers. The Shenandoah Basin had ievels similar 1o the October 1942 ficod
with three points reaching record leveis (Lynrmwood, Cootes Store, and Strasburg). There were
mymerous road ciosures, rescues, evacuations, washed out and damaged bridges and culveris;
the flood alse produced malor agricuitural damage. Debris covered pasture and farmiand, and
filied smeall creeks and streams fo levels higher than surrounding roads, which redirected the
natural stream flow. River sand and mud covered streets and muifiple ieveis of homes ang
businesses. There were several electric and phene outages. Three deaths occurred in the
northern half of Virginia due tc flash flooding.

The Oid Town section of Alexandria aisc saw extensive tidal fiooding from the Potomac River.
Water was 5 feel deep in the lower portion of the city and many shops were flooded, some losing
merchandise. Heavy rains and wind driven water exacerbated the tidal flooding problem. The
wind driven storm surge reached cver five feet above normal and came at about the same time
as high tide which was 4:11 PM at the Wisconsin Avenue gage in Washington, DC. Because of
Alexandria's crientation to the wind, water levelis were likely a little higher. Washington National
Airport in southern Arington County also had damage with the river crest late Sunday info
Monday moming. Flooding tore out their security fence and flooded their boat houses where their
rescue equipment is kept, while mud and debris had to be removed from the grounds.

+ Sentember 5. 1879 (David)

Hurricane David spawned eight tornadoes across Virginia. Two cities and five counties were hit
rom Norfolk in the southeast to Leesburg in the north. Because the tormadoes were associated
with the spiral bands of a hurricang, they moved from the southeast to the northwest. In total
there was cne death and 19 injuries caused by the storm. Fairfax County had $2.5 million in
damages.

o June 1972 (Agnes

Hurricane Agnes, in its tropical storm stage, caused torrential rains over Virginia and the Mid-
Affantic States. All rivers in Virginia were affected. Ten inches of rain feli over Northern Virginia
resulting in widespread flash flooding and major flooding on the Potomac River, Lake Barcroft
Dam in Fairfax County failed but resulted in no loss of life,

« August 31, 1952 (Able)

The first hurricane of the season made landfali between Charieston and Savannah and moved
neorth across Virginia and Washington, DC in a very weakened form. Rainfali was around two to
three inches. It proguced winds of 30 to 4C miles per hour with peak gusts tc 80 miles per hour.
Its greatest impact on Virginia was a small tornade (F2) that struck Franconia in Fairfax County.
It traveied two miles and was around 100 yards wide. Property damage in the area was
$500.00C caused by flooding, the tornado, and failing trees and branches that disrupted power
and telephone facilities.

» October 22-23. 1878 {Gale of '78)

The hurricane's eye made landfall at Cape Fear, NC and moved north across Richmond and
Washington, DC and seemed to lose littie strength. The storm was thought to resemble that of
Hurricane Hazel in 1954. Winds downed trees and fences and unroofed homes, and very high
tides occurred on the coast. Fields of corn were submerged in the ensuing flood around
Washington, DC. Rock Creek became a raging river, but produced little damage. Many young
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shade trees in the aree were ieveled. Telegraph iines fell between Ballimore and New York.
Fiooding from ihe Potomac inundated many basemenis ang county roads crossing the Stickfoot
branch of the Anacostia River were washad oul.

Srobability of Future Occurrences:

« The Northem Virginia region will not likely experience the effects of & major (Calegory 3 or
stronger) hurricane, however the regioh remains susceptibie to the effects from such storms
making landfal! atong the Atlantic coast of the United States. According to FEMA’s HAZUS™
software, the Northem Virginia region should expect to see hurricane force winds (with peak gust
wind speeds of up to 8BS miles per hour) at least once every 50 vears. The effects of tropical
storms {susiained wind speeds of at least 39 miles per hour and torrential rains) will be more
frequert, particularly from those storms making landfall further south and proceeding up the
Atlantic seaboard.



HAZIA\RD AI\!A&L‘{SES Section 5 Page 17

NorR7THERN VigSINIA REGIONAL HAZARD MiTicaTionN PLAN

Thunderstorms are common throughout the state of Virginia, and have been known to occur during &t
calendar monihs. [n addition o the high winds associaled with these events, thunderstorms can alse
bring dangerous lightning that can cause fires, property damage and may cause death or serious injury o
humans. Figure 5.4 shows lightning sirike densities (aisc an indicator for thunderstorm intensity) for the
state of Virginia as recorded for the year 1988, which indicates the Northern Virginia region experiences
less strike density than other areas of the state.

Figure 5.4
Virginia Lightning Strike Density Map
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Source: .Virginia State Climatology Office

A thunderstorm with wind gusts in excess of 58 miles per hour {50 knots) and/or hail with a diameter of
3/4" or more is classified as a “severe thunderstorm.” Hail is another element of this form of inclement
weather, and can cause varying degrees of property and crop damage. Table 5.7 provides summary
information on historical thunderstorms, lighting and hail events that have occurred in the Northern
Virginia region since 1855, as recorded by the NCDC. These events have repertediy caused three
deaths and 33 injuries, and have amounted to approximately $55 million in property damages in the past
five decades (these figures include damages caused by the effects of wind, haii, lightning and heavy
rains). More detailed information on thunderstorm and high wind events can be obtained through the
NCDC Storm Event database as referenced on page three of this section.

Table 5.7
Thunderstorm Events in the Northern Virginia Region, 1955-2004

| 920,000

: ; G
: 2 3w 2 1 $38,713.000
3 i 270 0 ! 11 $10,594,000 |
4 159 1 ; g $4,486,000 |
Total | 909 ' 3 i 33 $54,713,000 |

Source: NOAA, National Climatic Data Center
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Significant Historical Events:

&

August 32002

Numercus thundersiorms with high winds, large hail, frequent jighining, and heavy downpours
moved through the region during afternoon and evening hours. In Fairfax, a spotier reporied a
wing gust in excess of 50 miles per hour. in Prince William County, nearly 2 million dollars in
damage was reporied in the Manassas area {& wind gust of 67 miles per hour was recorded at
the Manassas Airport). The high winds downed numerous trees in Manassas and Manassas
Park. in addition, dime {c quarter sized hall fell in Manassas and Manassas Pari for over 20
minutes, resulting in extensive roof, siding, and vehicie damage. Very heavy downpours aiso
caused minor flooding on streets. An observer in Manassas Park reported a totat of 5% inches of
rainfali in only 90 minutes.

August 7, 2000

Scatiered thunderstorms developed across northeast Virginia during the hot and humid afternoon
and evening hours, causing nearly hundreds of trees to be downed ontc homes, roads, cars, and
power lines across the region. These thunderstorms produced winds in excess of 55 miles per
hour, large hail, frequent lightning, and heavy rainfail. Over 70,000 customers lost power across
Northern Virginia as a direct resuit of the storms,

April 23, 1999

A line of thunderstorms developed in West Virginia during the early afternoon and moved rapidly
southeast across Northern Virginia. These storms produced high winds and very large hail
across the region, causing significant damage to cars and structures. Loudoun County bore the
brunt of the storm, where up to baseball-sized hail broke store windows and damaged several
vehicles in Middieburg. Prince William County suffered damage from hait between 1 and 1%
inches in diameter, resulting in damage to cars, roofs, and siding. Much of Fairfax County aiso
received significant damage, with hail up to 2% inches in diameter. Reportedly hundreds of cars
were dented, several windows ang skylights were broken, trees and bushes were stripped of their
leaves, siding and shutters were damaged, and roof shingies were chipped.

September 6, 1996

Gusty winds in excess of 40 miles per hour, combined with soft soil from previous rainfall, caused
scattered tree damage across much of the region. in Fairfax County, a motorist died when his
car stammed into e failen tree. Tree damage was alsc noted in Arlington and Prince William
County. Virginia Power estimated 38,300 customers without power in Northern Virginia mainty
due to the high winds; however, there were likely more than 50,000 customers without power
after accounting for rural electric cooperatives.

October 21, 1895

A cold front which produced flash flooding during the late evening of the 20th induced
thunderstorms east of the mountains. One lighining strike hit a fast food restaurant in Fairfax
County. sefting it ablaze and destroying it. Damage was estimated to be at least $30C,000.
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® prit 12, 1984

Lightning started several house fires in Fairfax County. One house fire caused $400,0CC in
damage. while another one caused $200,000 damags.

e July 20 1875

Sixteen peopie were struck and injured by a lightning strike whiie picnicking in Annandale {Fairfax
County).

Probabliity of Future Occurrences:

 Severe thunderstorms will remain a highly likely oceurrence for the Northern Virginia region.
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When compared with other siates, Virginia ranks 28th in the nation in number of tornado events, 25th in
tormado deaths, 26th in tormmade injuries, and 28th in damages. These rankings are based upon data
coliected for all states and territories for tormadc events between 195G and 1684 by NOAA's Storm
Prediction Center. Most tornadoes that occur in Virginiz are less intense (FU through F2 on the Fujita-
Pearson Scale®) than those that occur eisewhere in the country, but occasionally they are of significant
magnitude causing major damage anc destruction.

From 1950 through the year 2001, 376 tornadoes were documented in Virginia (an average of seven
tornadoes per year). Nationally, statistics have suggested that prior to 1980, only a third of all tornadoes
were actually recorded. Many occurred in unpopulated areas or caused littie property damage and
therefore are not reported to NOAA’s National Weather Service, while others may have been recorded
separately as high wind events instead of tomadoes. Thus, the actual average number of tornadoes that
Virginia experiences in a given year is likely higher than historical NOAA records indicate. Tomado
fatality records began in 1916, and since then only 65 peoplie have been known {o have died from
tornadoes in Virginia. A third of these deaths occurred during 2 tomade outbreak on May 2, 1828,
Virginia's worst tormado outbreak.

According to NCDC records, the Northem Virginia region experienced 39 tormado events from 1950
through 2004, The geographic locations for 31 of these 38 historical tornado locations are shown in
Figure 5.5, based upon the coordinates recorded by the NCDC for the beginning location of the tomado
occurrence. As can be seen in the figure, most of these events have been recorded as either F0 or F1
events although there have also been some stronger F2 and F3 events.

in total, these tornado events are reported 1o have caused two deaths, 58 injuries and approximately $40
miilion in property damages as summarized by planning area in Table §.8. Another seven funnel cloud
events were recorded during this time period, although no damages are associated with these systems
since the cioud sysiem does not physically touchdown on the ground. More detailed information on each
these historical tormadoc events car be cbiained through the NCDC Storm Event database as referenced
on page three of this section.

Table 5.8
Tornado Events in the Northern Virginia Region, 19552004

| 1 ! 2 0 2 $1,100,000
! 2 L 4 T g 44 $34,355,000
: 3 | 18 l o | 2 $1,523,000
4 i 5 ERE ; 10 $2.762,000
| Total | 38 } 2 | 68 | $39,740,000

L —_
Source: NOAA National Climaric Data Center

? The Fujita-Pearson Scale for Tornadoes may be found in Section 4: Hazard Identification (Table 4.5).
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Significant Historicai Events:

September 24 2001

Five tornadoes {ouched down in Northern Virginia during the aftemoon and early evening of the
24th. One of these touched down in Prince William County where it downed some trees in Prince
Witliam Forest Park area. The tomado moved norih intc the Lake Montclair community where i
iook down a few trees, broke branches, and bent siding up on homes. The weak tormado lifted
shortly after. A second tomado which remained on the ground for 15 miles passed through
densely poputiated areas of Eastern Fairfax County, the western portion of the City of Alexandria,
and Arington County causing minor injuries and significant damage to trees, residences and
businesses. lis strength varied between F0 and F1 as
it crossed the Interstates three times during rush hour
traffic. Cars were hit with flying debris and some
windows were blown out. Hundreds of homes and
numerous parked vehicles were also damaged. Most
of the damage was minor to the exterior and roofs of
homes. A few homes suffered more significant
damage, mainly in Shiriington area of Ariington
County. Total damages were estimated at around $1
million. Onily two people are known to have been : ; Aol
injured. Before the tornado moved intc Washington P the | 24, 2004
DC, it passed right by the Pentagen City Mall and the tornado as it entered Washington DC.
Pentagon itself. Numerous recovery workers at the The Washington Monument can be seen
Pentagon in the aftermath of the 9-11 attack had to to the left of the U.S. Flag pole. {Photo
take cover from the tornade in underground tunnels, courtesy of Michael Shore)

May 25, 1897

A small, brief tornado, packing winds up to 70 miles per hour, knocked down between 75 and 100
trees and limbg, some of which feli onto residences, vehicles, and other property in South
Arlington. Scattered structural damage included aluminum siding, gutters, shingles, and plastic
facia.

June 24 1996

A tormado, associated with the mesocyclone of a heavy-precipitation supercell, fouched down in
extreme southeastern Loudoun County near the Bull Run, then proceeded east-southeast for 20
miles knocking down over 1000 trees and causing substantial property damage, especially in
western Fairfax County, before lifting along the Capita! Beltway at the Braddock Road
interchange iess than 2 miles west of Annandale. The most significant damage occurred along
Tree Line Drive, where 11 of 17 homes incurred moderate to major damage. The combined
efforts of several agencies produced property damage estimates along the track (not including
flora) to be $2.9 mitlion. Included in that total are 323 homes which sustained minor damage. An
estimated 80 thousand homes lost power along the track of the tornade in Fairfax County, with
some homes not receiving power until several days after the event.

April 18, 1983

A tornado touched down approximately a ¥ miie southwest of Saint Louis in the southern part of
Loudoun County, and moved east northeast for about 1.7 miles. The storm knocked down and
damaged hundreds of frees. Roofs of two bams were blown off, windows were blown out and
fences were ripped up.
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¢ Cctober 13 1883

A strong FZ {omado touched down in Fairfex and moved seven miles into Fails Church and
McLean, heavily damaging many homes and overturning cars and trucks.

« September £, 1878

Hurricane David spawned six tornadoes across Virginia. A strong F3 fomadc struck Fairfax
County tracking 18 miles, killing one and injuring six peopie. It struck the same school hit by &
tornadc on Aprii 1, 1973, this time causing $150,000 damage. Numerous cars were demolished,
90 homes damaged, and irees and debris blocked roads. Damages in Fairfax County reached
$2.5 million dellars. An F2 tornado striick the Sugariand Run Subdivision of Sierling in Loudoun
County, injuring 2 people and damaging 80 homes. Four homes were unroofed or seriously
damaged. Damages were estimated at $250,000.

« April 1. 1973

A strong F3 tormado struck a populated area of Northern Virginia. It touched down in Prince
William County and traveled 15 miles northeast through Fairfax and into Falls Church. Extensive
damage occurred along a six mile stretch in Fairfax. A high schoo!l, two shopping centers, an
apartment compiex, and 226 homes were damaged. Only 37 people were injured. |t could have
been much worse, but it was Sunday and "Blue Laws" were still in effect—the normally busy
shopping center which had extensive damage was ciosed and scheol was not in session.
Damage totaied an estimated $14 million.

» May?2 1829

On a day known as "Virginia's Deadliest Tornado Outbreak,” the town of Hamilion in Loudoun
County (six miles northwest of Leesburg) experienced one of the five tornadoes causing
widespread destruction across the state. The tornado path was reportedly 200 yards across and
two miles long. it destroyed a house, barn and some smaller buildings at one farm. It caused
several injuries but no deaths. Other nearby farms were damaged as well as a brick church.

e November 17, 1927

A tomado touched down in a rural part of Fairfax County and moved northeast across the
western part of Alexandria, then across the Potomac River and Washington, DC into Maryland.
Over 100 people were injured in Alexandria and over 200 homes were unroofed and torn apait.

Probabllity of Future Occurrences:
« ltis likeiy that the Northern Virginia region will continue to experience weak to moderately intense

tornadoes. W is unlikely that very strong tomadoes (F4 or F3) will strike the area, though it does
remain possible. '
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While the state of Virginia rarely experiences the large, exiensive wildfires typically seen in the westemn
regions of the United States, wildfire risk remains a genuine concem. According to the Virginia
Department of Forestry (VDOF), about 1,60C wildfires consume a total of 8,000 to 10,000 acres of forest
and grassiand in the siele each year. During the falt drought of 2001, Virginia lost more than 13,000
acres to wildfires.

Virginia's wildfire season normmally occurs in the spring (March and April} and then again in the fall
(October and November). During these times, the relative humidity is usually lower, winds tend to be
higher, and the fuels are cured to the point where they readily ignite. Also during these times hardwood
ieaves are on the ground providing more fuel and aliowing suniight to directly reach the forest floor,
warming and drying the surface fuels.

Fire activity fiuctuates during each month and alsc varies from year to year based on precipitation
amounts. During years of adequate rain and snow, wildfire occurrence is typically low. Lack of moisture
during other years means extended periods of warm, dry, windy, days and therefore increased fire
activity. The damage caused by Hurricane Isabe! in 2003 has increased the threat of wildfires in Virginia,
and will be a major threat to lives and homes in the eastern half of Virginia for several years to come.
The dead and downed {imber caused by the storm has had time to cure and could produce wildfires that
will be farger and much harder and dangerous toc suppress.

Records indicate that most of Virginia's wildfires are caused by people. Virginia is growing more rapidly
than many other states, and its popuiation has doubled in the last 45 years. Further, peopie are moving
into residential developments located within forested areas, and there is an increased use of the forests
for recreational uses. All of these trends increase the risk of wildfires and requires continued fire
prevention and protection activities. '

The Northern Virginia region is not considered as at-risk to wildfire as other areas of the state, but wildfire
occurrence is certainly prevalent — particutarly in Loudoun and Prince William counties. According to
VDOF records, there were 85 wildfire events in the Northern Virginia region hetween 1995 and 2001,
These fires bumed a total of 336 acres and caused an estimated $176,000 in property damages, but
fortunately caused no deaths or injuries. These fires were typically small in size, burning an average of
approximately four acres before being suppressed (an estimated $7.5 miilion in damages was prevented
by fire controi efforts during this period}. Of the 88 recorded historical incidents during this peried, only
six fires burned an area greater than 10 acres (all in Loudoun County). Table 5.9 lists the number of
these fire gvents, acres burmned and estimated property damages by planning area for the Northern
Virginia region. The location these historical wildfire occurrences are shown in Figure 5.6.

Table 5.9
Wildfire Events in the Northern Virginia Region, 1985-2001

1 ; 0 0 $0
2 1 AT %0
3 85 2718 | $160,400
4 20 i 843 | $15100
Total ; 86 3391 | $175,500

Source: VDOF
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The majority of the wildfire occurrences listed in Tabie 5.9 was caused by debris burning and other
himan activiies. Table 5.10 shows the izading causes of wiidfires in the Northem Virginia region based
on VBOF records for the 86 historica! wildfires occourring betwsen 1995 and 2001,

Tabie 5.0
Leading Causes of Wildfires in the Northern Virginia Region

i Debris Burning 20% !
 Chitdren T A% E
i Incendiary 16% R
" : . 1
Smoking. o %
Miscellaneous 8%
EquipmentUse 1. 6%
Campfire 2% i
Radroad . . A%
Lightning i 0% !

Source: VDOF

in 2003, VDOF used GIS to develop a statewide spatial Wildfire Risk Assessment model that aims to: (1)
identify areas where conditions are more conducive and favorable to wildfire occurrence and wildfire
advancement; (2) identify areas that require closer scrutiny at larger scales; and {3) examine the spatial
relationships between areas of relatively high risk and other geographic features of concern such as
woodland home communities, fire stations and fire hydrants. This model incorporates data from several
other state and federal agencies including land cover, demographics, transportation corridors and
topography to illustrate the level of wildfire risk for all areas across the state of Virginia. Figure 5.7 shows
the results of using the VDOF model to map wildfire hazard areas for the Northern Virginia region®. As
can be seen in the figure, most wildfire hazard areas are located in Loudoun and Prince William counties.

Probabliity of Future Occurrences:

» Wildfires remain a highly likely occurrence for Loudoun and Prince William counties, though most
will likely continue be small in size before being contained and suppressed.

i More information on VDOF's GIS-based Wildfire Risk Assessment is available at www.dof.virginia.gov.
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The Northerr: Virgima reglon is locaied in & part of the couniry that frequently experiences hazardous
winter weather conditions. including severe winter storms that bring heavy sccumulations of snow, sleset,
freezing rain and ice. On average, the NCRV region receives approximately 17 inches of snow per year.
Virginia's biggest winter sforms are typically associaled with nor'easters (described in Section 4: Hazard
identification under Hurricanes and Tropical Storms). During these events. winds around the storm's
center can become intense, building waves that rack the Potomac coastline and sometimes pile water
infand causing extensive coastal flooding and severe bgach erosion, Other types of winter weather
systems generally do not cause major problems for Virginia. Storms such as the "Alberta Clipper (a fast
moving storm from the Alberta, Canada region), or a cold front sweeping through from the west, generaily
do not bring more than four inches of snow in a narrow 50 to 60 mile-wide band.

Since 1993, there have been 197 instances of winter storms recorded by the NCDC for the Northern
Virginia region causing an estimated $1.2 miliion in property damage as summarized by planning area in
Table 5.11. Most storm damages are attributable to traffic accidents and roof collapses. No deaths or
injuries have been attributed by NCDC to these storm events. More detailed information on these
historical winter storm events can be obtained through the NCDC Storm Event database as referenced on
page three of this section.

Table 5.11
Winter Storm Events in the Northern Virginia Region, 1893—2004

3 e L) & £ ] gHa0) FEREE .5

AR 4 S Liainatie

1 41 $306,200

2 50 o  $307,500
| 3 63 $319,900
4 N _ $307 500
B Total P 197 $1,241,100

Source: NOAA, National Climatic Data Center

Significant Historical Events:

« January 24-25 2000

A nor'easter spread heavy snow into Virginia during the night of the 24th and through the 25th.
Several inches of snow was on the ground at daybreak, with winds gusting at 25 to 45 mph
creating blizzard conditions in some areas. The region was at a standstill. Airporis and transit
sysiems were shut down. Schools were closed. Federal, State and County government offices
were closed or quickly closed once the full impact of the storm was realized. Some federal
employees in Northem Virginia who began their commutes before the government shutdown
were left battling the storm in their attempts to return home.

s March 8, 1989

Heavy show fell across the region. Schools were closed and some stayed home with the
children, but many others found themseives at work and on the roads in rapidly deteriorating
conditions. in the heaviest band, snow was falling at a rate of 2 inches per hour making it hard
for road crews to keep up. Cars were stuck in snow and abandoned and scon littered the
roadways making plowing even more difficult and trave! for others even more hazardous. Ronald
Reagan Washington National Airpert and Washington-Dutlles International Airport were closed for
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neariy most of the day. Loudsun County alone reported 83 vehicie accidents and 18 injuries. For
those schools tha! do not close, 24 schoo! buses got stuck on rursl routes. At least 200
abandoned, damaged, or stuck vehicies had o be towed off Interstates 95 and 66, Fairfax
County reporied 500 disabled vehicles and 30 injuries i jusgt six hours.

January 8-13, 1866

On the morning of January 6th. much of Virginia ang the Washington DC area was buried under
two feet of snow. Many rural and some residential areas did not ses a snow plow for five days.
The Federa! government remained shut down for four days. Many local governments and
businesses were alsg ciosed. Schools announced their closure for the entire week and some
were closed longer. A second storm struck on Friday, January 12th dumping ancther two to six
inches. Snowfall totals across the region ranged from 19 inches in Prince William County to 35
inches in Loudoun County.

February 2-3 and February 16, 1896

A continuing series of Alheria clippers followed by strong nor'easters struck the region. The
storm on February 2nd and 3rd dropped 8 to 10 inches of snow. On the 16ih, a2 nor'easter moved
up the coast dumping and additional six to 12 inches of snow.

March 13-14, 1983

The "Superstorm of March '93" was also known as "The Storm of the Century” for the eastern
United States, due to its large area of impact, all the way from Fiorida and Alabama through New
England. The storm was blamed for some 200 deaths and cost a couple billion dollars to repair
damages and remove snow. [n a large swath from Alabama {o New England, it dropped over a
foot of snow. As the storm's center crossed Virginia, weather stations recorded their lowest
pressure ever. It brought heavy snow and blizzard conditions over portions of the region, and
some roofs collapsed under the weight of the show.

February 18-19. 1978

"The Presidents Day Storm" was considered the worst storm in 57 years to strike Northern
Virginia. Snow depths from the storm accumulated up to 20 inches. At times, snow was falling
two to three inches per hour and temperatures were in the single digits to teens. Huge iractors
and other farm machinery had been driven to the Mall in Washington, DC to protest for higher
agricuftural pricing. When the storm hit, the farmers used their equipment to help locals dig out of
nearly two feet. Four deaths were attributed to heart attacks from stress due to overexertion
during and after the storm, and 18 injuries occurred from falls on ice.

February 15-16 and March 20-21, 1958:

Over 14 inches of snow fell in Northern Virginia in mid-February. Transportation was paralyzed,
and two deaths were attributed to the sterim.  Another nor'easter struck on March 21st dropping
another 10 to 15 inches across the region,

Probability of Future Occurrences:

Winter storms will remain a highly likely occcurrence for the entire Northemn Virginia region.



HAA\ZARD iANZALLYSES Section 3: Page 27

NORTHERN VIRGiNIA REGIONaAL HAZARD MITIGATION PLAN

There is no known dalabase of historic erosion events in the Northarn Virginia region. Erosion events are
often extremely localized in nature and often go unreported uniess they thresten or cause damage or
destruction to infrastructure or other property.

As discussed in Section 4: Hazarg {dentification, the implementation of erosion contrel measures such as
the restoration of vegetetion is typically needed to minimize the adverse effects associated with erosion.
These measures are addressed in the Northern Virginia region through locai sedimentation and erosion
controt programs. While iocal erosion hazard areas are not identified, the areas of greatest concem are
typically those areas consisting of steep slopes and fast running stream channels, as well as large
construction sites involved in the excavation and disturbance of from their natural state.

As far as coastal and tidal erosion, Prince William, Fairfax, and Arington Counties and the City of
Alexandriz afl have tidal shorelines along the Potomac River and its associated embayments and
tributaries. The accretion and erosion of these shorelines are greatly influenced by wind-induced waves,
littorai currents, tidal currents, sea-level rise, boat wake, and stormwater runoff. Other contributing factors
inciude the physical characteristics of the shoreline (e.g. topography, soil) as well as human activities
{(e.g. land use, dredging, and shoreline stabilization).

In September 1982, NVRC prepared a study entitied “Tida/ Shoreline Erosion in Northem Virginia” which
discusses the erosion situation for various segments of the shoreline in the Northern Virginia region as
wel! as identifies the locations of “pricrity” ercsion concern. The report is intended to serve as a valuable
resource document for state and local officials to assist them in planning for shoreline and erosion control
throughout Northern Virginia, and is hereby incorporated by reference. In addition, the report augments a
DBase IV computer data file also created by NVRC that contains the names, mailing addresses, and tax
parcel numbers of tidal Potomac shoreline property owners. This data is distributed to the Shoreline
Erosion Advisory Service (SEAS) and Northern Virginia local governments. Combined with the set of
approximately 360 low altitude aerial photographs, these work products serve as an excelient historical
record for current planning efforts, and also future research.

According to the report, 20% of the Northern Virginia shoreline has been artificialiy stabilized with 32
miles of hard structures. Prince William County is approximately 48 miies in length and has 8.7 miles of
artificial shorsline stabilization structures. Fairfax has the most tidal shoreline in Northern Virginia {87
miles}, and the most artificial stabilization (13.3 miles), but the smatiest percent of shoreline stabilized
{15%). The City of Alexandriz has the shortest shoreline length (8.8 miles), with the largest percent
stabilized (58%, or 5.1 miles). Arlington County has 13.2 miles of tidal shoreline, with 4.9 miles of
hardened shoreline (37%).

Probability of Future Occurrences:

+ FErosion will remain a likely occurrence in locaiized areas throughout the Northern Virginia region.
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Similar to other states on the eastern seaboard, the stale of Virginia is designaled as a modsrate risk
state for earthquake occurrence by the USGS. Earthquake events can and cccasionally do occur in the
state, though of much less intensity than those that occur aleng the west coast. The greatesi seismic risk
in Virginia is in the Eastern Tennessee Seismic Zone, located in the southwesiern poriions of the state
and far from the Northern Virginia regicn. This is illustratec in Figure 5.8, which shows seismic risk for
the stgte of Virginia based upon peak acceleration {%g) with & 10 percent probability of exceedance in 5¢
years' .

The first recorded earthquake in Virginia occurred in 1774, Since then, more than 300 earthquakes have
occurred in the state, with 18 having a magnitude of 4.5 or higher on the Richter Scale™. The largest of
these events occurred in Giles County in 1857 with a magnitude of 5.8. The last notable seismic event to
occur in Virginia was on December 8, 2003 in the Central Virginia Seismic Zone near Richmond. Most
earthquake events have resulted in very litfle property damage, if any, and there are no historicat records
of any earthquake-related damages in the Northern Virginia region.

According to the USGS, there have been 62 significant earthquake events to occur within 300 miles of the
Northern Virginia region (including those centered outside of Virginia). The epicenter locations of these
events are shown in Figure 5.9 along with the year in which they occurred. There are no reported
casualties or significant property damages for the Northern Virginia region as a result of these events.

" Peak ground acceleration represents a model showing the probability that ground motion will reach a certain level
during an earthquake. It is further described in Section 4: Hazard ldentification {see Figure 4.8, which illustrates a
similar seismic risk map for the entire continental United States).

2 The Richter Scale may be found in Section 4: Hazard Identification (Table 4.6).
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Significant Earthquakes within 300 Miles of the Northern Virginia Region
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Significant Historical Events (in Virginia™):

Aprii 8, 1818

The Shenandoah Vailey region was strongly shaken by an earthquake. 1f was called the "most
severe earthquake ever experienced" at Luray. Although little damage resulted, people in many
places over the northern vailey region were greatly alarmed and rushed from their houses.
Broken windows were reported at Washington, DC. The tremor was noticed by President Wiison
and his family at the White House; the President's secretary called a newspaper office to leam
the cause of the terrifying noise. The felt area extended over 155,000 square kilometers,
including parts of Maryland, Pennsylvania, and West Virginia.

May 31, 1897

This is the largest historical earthquake to criginate in Virginia, The epicenter was in Giies
County, where on May 3rd, an earlier tremor at Pulaski, Radford, and Roanoke had caused
damage. Loud rumbiings were heard in the epicentrai region at various times between May 3rd
ang 31st. The shock on the latter date was felt from Georgia to Pennsylvania and from the
Atlantic Coast westward to indiana and Kentucky, an area covering about 725,000 square
kilometers. It was especially strong at Pearisburg, where the walls of old brick houses were
cracked and bricks were thrown from chimney fops. Springs were muddied and a few earth

 Historical event information for earthquakes in Virginia occurrances is based on information made available
through the USGS Earthguake Hazards Program,
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fissures appeared  Chimneys were shaken down at Bedforg City, Heuston, Pulaski, Redford, and
Roanoke. Chimneys were alsc hroken at Raleigh, North Carolina, Bristo and Knoxvilie,
Tennessee, and Bluefield, West Virginia. Minor fremors continued in the epicentra! region from
time to time until June §; other disturbances felt on June 28, September 3, and QOcicber 21 were
probably aftershocks.

¢ August 31, 1861

The epicenter was probably in exireme southwestsm Virginia or western North Carolina, At
Wilkesboro, North Carolina, bricks were shaken from chimneys. The lack of Virginia reports may
perhaps be ascribed to the fact that the Civil War was under way and there was rather heavy
fighting in Virginia at the time. This shock affected about 775,000 sguare kilometers and was felt
along the Atlantic coast from Washingtors, DC, to Charleston, South Carolina, and westward to
Cincinnati, Louisville, and Gallatin, Tennessee, and southwestward to Columbus, Georgia.

* Apri 28, 1852

Another moderately strong, widely felt shock occurred. Al Buckingham and Wytheville, chimneys
were damaged. The felt area extended to Washington DC, Baltimore, Maryland, and
Philadelphia, Pennsylvania, and aiso included many points in North Carolina - approximately
420,000 sguare kilometers.

s August 27, 1833

The earthquake covered a broad felt area from Norfolk to Lexington and from Baltimore,
Maryland, to Rateigh, North Carolina - about 135,000 square kilometers. Two miners were Killed
in the panic the shock caused at Brown's Coal Pits, near Dover Mills, about 30 kilometers from
Richmond. At Charlottesville, Fredericksburg, Lynchburg, and Norfolk, windows rattied violently,
loose objects shook, and walls of buildings were visibiy agitated.

« March 8, 1828

An earthquake, apparently centered in southwestern Virginia, was reported felt over an area of
about 565,000 square kilometers, from Pennsylvania to South Carolina and the Atiantic Coastal
Plain to Ohio. Very few accounts of the shock were available from places in Virginia; it was
reported that doors and windows rettled. President John Quincy Adams felt this tremor in
Washington DC, and provided a graphic account in his diary. He compared the sensation to the
heaving of a ship at sea.

s February 21, 1774

A strong earthquake was felt over much of Virginia and southward into North Carolina. Many
houses were moved considerably off their foundations at Petersburg and Blandford. The shock
was described as "severe" at Richmond and "small" at Fredericksburg. However, it "terrified the
inhabitants greatly.” The tota! felt area covered abott 150,000 square kilometers.

Probability of Future Occurrences:

« Earthquakes of significant magnitude are unlikely occurrences for the entire Northern Virginia
region.
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Sinkhoies are rare in Virginia, but they can occur throughout the state. They are most prevalent in karst
terrgins, where voids are formed by the niatural dissofution of sciuble rock such as dimestone, doiomite,
and gypsum. They may aisc cccur due to human activities such as the fowering of the water table in
unconsolidated soils, or underground mining activiies.

Accerding to the Virginia Department of Mines, Minerals and Energy, sinkholes are very rare in the
Northern Virginia region and do not pose a significant risk. The existing soii types are not conducive to
creating natural sinkholes, and those that do occur are related to soil piping or the dissolution of sparse
carbonate rock. For example, water leaking from culverts or other drainage structures can create a void
beneath the drainage struciure by compaction or internal scour of the soil. This reduction in support can
result in displacement of the leaking structure and an increase in ieakage or breakage. The void may
increase in size to the extent that the soil has insufficient strength to support itself with subsequent failure
feading to the formaticn of a steep sided collapse sinkhole. For example, on August 11, 2001 heavy
rainfalt washed out a culvert and created a sinkhole in Adington County, though no damages were
reported.

No maps of past occurrences are available for the sinkhole hazard due to the fact that there have been
very few notable incidents reported within the Northern Virginia region. Additionally, no known sources of
sinkhole probability data exist for the regicn.

Probability of Future Occurrences:

s Sinkholes remair: a possible occurrence in localized areas of the Northern Virginia region.
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White mountainous argas in Virginia are the most susceptible to langsiide events, landslide and
subsidence hazards do exist elsewhere in the state, inciuding the Northern Virginia region — though these
events are quite rare and iimited in terms of their impact on people and property.

Minor landslide events are possible in localized, steep-sloped areas of the Nerthern Virginia region during
extremely wet conditions. Flgure §.10 provides a general indication of where landslide events are most
likely to occur based on landslide incidence and susceptibility data provided by the USGS™. These areas
are primarily located in western Loudoun County, as well as some areas of moderate risk in extreme
eastern areas of Fairfax and Prince William counties.

There are no historical records on any significant jandslide events in the Northern Virginia region. While
scme slope stability problems have been associated with marine clay in Fairfax County (marine clay
becomes unstable when waterlogged), these problems soils are typically addressed before and during
construction through required site imprevements such as retaining structures and other slope stabilization
techriques.

in June of 2003, a minor landslide occurred in the Landsdowne neighborhood of Fairfax County,
breaching a retaining wall, disrupting underground utility lines and threatening ten homes. According te
iocal officiais this was a very isolated incident brought on by heavy spring rains and should not indicate
the area is prone to recurring landslides.

Probability of Future Occurrences:

« Landslides remain a possible occurrence in focalized areas of the Northern Virginia region.

" The data used to illustrate landstide hazard areas in Figure 5.10 is taken from the same dataset used in national
base map presented and further discussed in Section 4: Hazard identification (see Figure 4.9).
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According to the National Inveniory of Dams maintained by the U.S. Army Corps of Engineers'®, there are
twelve (12} major dams located in the Northern Virginia region. Major dams are defined as dams being
50 feet or more in hsight, or with & normai siorage capacity of 5,000 acre-feet or more, or with a
maximum storage capacity of 25,000 acre-feet or more. The state regulatory agency for dams is the
Virginia Department of Conservation and Recreation (DCR) through the Dam Safety and Floodplain
Management Program. in addition to the twelve major dams discussed here, the Virginia DCR tracks and
reguiates a number of other smailer dams {e.g. farm pond impoundments, etc.} that present less severe
hazard threats.” There are no major ievees located in the Northern Virginia region.

Of the twelve major dams located in the region, six are classified as “high” hazards where failure or mis-
operation of the dam will probably cause loss of human life. Another five major dams are classified as
*significant” hazards, where failure or mis-operation results in no probabie loss of human life but can
cause economic loss, environmental damage, disruption of ifeline facilities, or impact other concerns,
Only one of the twelve major dams is classified as a “low” hazard. It is important to note that these
hazard classifications are not related to the physical condition or structural integrity of the dam (nor the
probability of its failure) but strictly to the potential for adverse downstream effects if the dam were fo fail.

Table 5,12 lists some of the descriptive information made avaiiable for each of the twelve major dams in
the Northern Virginia region, while each of their general locations are illustrated in Figure 5.11.

Table 5.12
Major Dams in the Northern Virginia Region

pper Occoquan High 505 ! Hydroelectric | Fairfax County Water Authority |

T NelsonEliiott. | . High - | 774 MHydroelectic | City ofManassas = o
Barcroft High 15 Recreation Lake Barcroft Watershed Improv. Dlst
-Lake Montcialr . CCHighe ol 41 T Reomestion” - Mantaair Property Owners Association
Pahick Creek #1 High 6 Flood Control Fairfax County Board of Supervisors
Clake Thoreatr - | High o1 - 17 | 'Recreation | Resfon Home Owners Association
Sleeter Lake Significant 10 Irrigation Round Hill Associates

Beaverdam Creek | -Significant: [~ 16 - - | Water Supply.  Chty of Fairfax_ ‘

Kingstowne Lake Significant 1 Recreation Kingstowne Limited Partnershxp

Possum PointAsh - | Significant | © <0 ¢ Debris Contrgl | Virdirie Power .

Breckinridge Signiﬁcant <0 Water Supply U.5. Depariment of Defense (USMC}

| Horsepen o oipw b 23 Ofher o Metro-Washington Airport Authosity. -

Source US. Army Corps of Engineers

While dam failures are not common occurrences, there have been some notable recent events
throughout Virginia. In 1995, torrential rains burst the Timberiake Dam in Campbell County, killing two

'* The National Inventor of Dams was developed by the U.S. Army Corps of Engineers in cooperation with FEMA's
National Dam Safety Program. The fisll inventory contains over 75,000 dams, of which 7,700 are classified as
major, and is used to track information on the country's water contro] infrastructure.

'8 The Virginia Department of Conservation and Recreation maintains additional data on state-regulated dams in the
Northern Virginia region, as well as information on the potential impact upon failure.
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people downstream in the flooding. Following Hurricane Floyd in 1888, 13 dam failures were reported
across the gastern porticn of the state causing significant damages.

Significant Historical Events:
+  June 1972

The Barcroft dam in Fairfax County failed during heavy rains assoeciated with Hurricane Agnes
Although it caused ne loss of fife, the dam faiiure resulted in extreme damage to the Holmes Run
area, most notably the {earing out and destruction of an overpass at Van Dom Street and Hoimes
Run ($300,000 pius an additionai $200,000 to clear away 28 acres of trees and debris from the
stream). The dam, which had originally been built in 1813, also suffered major damage and had
to be rebuilt in order to restore Lake Barcroft, a recreational area for community residents.

Probabiiity of Future Occurrences:
¢ Dam failure remains an unfikely occurrence for ali major and non-regulated dams in the Northern

Virginia region. The Virginia DCR is tasked with monitoring the routine inspection and
maintenance of those dams that present the greatest risk or are in need of structural repair.



VULNERABILITY

ASSESSMENT

The Vulnerability Assessment section builds upon the information
provided in the Hazard Analysis by identifying community assets and
development trends in the Northern Virginia region, then assessing the
potential impact and amount of damage that could be caused by each
hazardg event. The primary objective of the assessment is to prioritize
the hazards of concern to the region and to identify hazard mitigation
strategies that will reduce or eliminate their effects.

To complete the assessment, best available data was collected from a
variety of sources, including local, state and federal agencies, and
multiple analyses were performed gqusiitatively and gquantitatively
{further described below). Additional work will be done on an ongoing
basis to enhance, expand and further improve the accuracy of the
baseline established here, and it is expected that this vulnerability
assessment will continue to be refined through future plan updates as
new data and foss estimation methods or tools become available to
NVRC and its jurisdictions.

The findings 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 may be incurred; however, uncertainties are inherent in any loss
estimation methodology, arising in part from incomplete scientific
knowledge concerning specific hazards and their effects on the built
environment, as well as incomplete data sets and from approximations
and simplifications that are necessary in qrder to provide a meaningfui
analysis.
which increases the uncertainty of any statistically-based analysis.

Methodologies Used

j 44 CFR Requiremnent

| 44 CFR Part 2006{c)2)i): The
Fisk assessmond sholl include & |
descripgion . of the  jurisdiciion’s
vulnerability  fo  the  hocardy |
deseribed in paragraph foli2iy of
this section.  The description kil
include an overall summary of each
hacard and its impget on e
COmMmAiTY. The plan  hould
descrie vulnorahifity in terimy of.
it The npes omd mmbers of
L cvisting  amd  funwe  buildings,
- infrasoruciiare, and critical facilisies
L located in the  kdemiified hazerd
b areas, (B An estimaie of the
porential  losses o vilnerable
siruclures identified in paragrapir
feHAHIEAY af this section and a
description . of the  methodology
used to prepove the estimate; ()
Providing o general description of
land uses and development trends
within  the compwnity so i
mitigation . options  can be
considered in Jutwre  fand s
decisions.

Further, most data sefs used in this assessment contain relatively short periods of records

To drive the risk assessment effort for the Northern Virginia region, two distinct methodologies were
applied. The first includes a quantitative analysis that relies upon best availabie data and technology,
while the second methodology includes a qualitative analysis that relies more on local knowledge and
rational decision making. Upon completion, the methodologies are combined to create a “hybrid”
approach for assessing hazard vuinerability for the Northern Virginia region that allows for some degree
of quality control and assurance. The quantitative assessment focuses on estimated hazard loss
estimates and specifically at-risk community assets, while the qualitative assessment is comprised of a
scoring system built around values assigned by the Mitigation Advisory Committee as to the likelihood of
occurrence, spatial extent and potential impact of each hazard studied.

The methodologies are briefly introduced here and are described in mere detail throughout this section.

Quantitative Methodology

The quantitative methodology consists of utilizing HAZU , a geographic information system (GIS)-
based loss estimation software available from the Federal Emergency Management Agency as weil as a

S@MH
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cefailed GlS-based approach indepandent of the HAZUSY software. These two (iS-based studies
iogether help form & quantitative risk assessment.

Explanation of HAZUSY Risk Assessment Mathodology

HAZUS™ is FEMA's nationwide standardized loss estimation software package, built upon an integrated
GIS platform with & national inventory of baseline geographic data {including information on the Northern
Virginia region's general building stock and dollar exposure). Originally designed for the analysis of
earthauake risks, FEMA has expanded the program to aliow for the analysis of multiple hazards including
flood and wind events. By providing estimates on potential iosses, HAZUS™ facilitates quantitative
comparisons among hazards and may assist in the priorilization of hazard mitigation activities.

HAZUS™ uses a statistical approach and mathematical modeling of risk tc predict a hazard's frequencx
of occurrence and estimated impacts based on recorded or historic damage information. The HAZUSY

risk assessment methodology includes distinct hazard and inventory parameters. For exampie, wind
speed and building type were modeled using the HAZUS™" software to determine the impact (damages
and losses) on structures. Figure 6.1 shows a conceptual model of HAZUS"" methodology. More
information on  HAZUS™ joss estimation methodology is available through FEMA at
www fema govihazus.

Figure 6.1
Conceptual Model of HAZUS*" Methodology
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This risk assessment utilized HAZUS™" to produce regional profiles and estimated losses for two of the
hazards addressed in this section: hurricane winds and earthquake. For each of these hazards,
HAZUS™ was used to generate probabilistic ‘worst case scenario” events to show the maximum
potential externt of damages. It is understood that those events which could occur of less severe
magnitude would likely result in fewer iosses than those calcuiated here.
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Explanation of CIS-bassed (non- HAZUSY™} Risk Assessment Methiodoiogy

The first step in conducting the GlS-based (non- HAZUS™) risk assessment inciuded the coliection of
reievant GIS data from local, state and national scurces. This began with the coliection of local data from
each paricipating jurisdiction through NVRC (considered maost accurate), then continued up to best
gvailable data at the national inventory level {considered ieast accurate} The data defermined © be
“nest available” was then used for purposes of this assessment.

i order to generate hazard loss estimates beyond hurricane winds and earthquake, the foliowing steps
were conducted independent of the HAZUS™" software:

» For the flood, drought, severe thunderstorm, tormade, wildfire and winter storm hazards, best
available data on historical hazard occurrences (limited to NOAA National Climatic Data Center
and Virginia Department of Forestry records) was used to produce an annualized loss estimate of
potential damages. Using this data, annuaiized 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 batween potential
future events and residential population distribution throughout the region. Future plan updates
may also incorporate place-of-business popuiation distribution to better reflect the vulnerability of
human life inherent during traditional working hours. In instances where muitiple counties or
cities are affected by an event and the vaiue for property damage reflects the totai for the affected
area, professional judgment was used in extracting a reascnable share for the Northern Virginia
region (or particular counties) to produce an annualized loss estimate of potential damages for
the area.

« For the hazards of extreme temperafures, erosion, sinkholes, iandslides and dam failure,
meaningful historical data {meaning data which would have included past property damages and
other essentiai indicators) was virtually non-existent, and therefore annualized potential losses for
these hazards is assumed to be negligible.

In addition to generating annualized loss estimates for particular hazards, GIS technoiogy was further
utilized to identify, quantify and analyze potentialiy at-risk community assets such as people, public
buildings, critical facilities and infrastructure. This analysis was completed for hazards that can be
spatially defined in 2 meaningful manner (i.e., hazards with an officially determined geographic extent)
and for which digital GIS data layers are readiiy avaiiable. For the Northern Virginia region, this includes
the hazards of flooding, landsiides and wildfires. The analysis resulted in the identification of potentially
at-risk community assets based upon their focation in relation to identified hazard areas. For the flood
hazard, ESRI® ArcGIS™ 8 was used to further assess risk utilizing digital flood hazard data (based on
FEMA Q3 data) in combination with locally-available GIS data tayers. Primary data layers used include
iocal tax records for individual parcels and building footprint data. Using these data layers, where
available, total floodplain exposure was determined for each jurisdiction by caiculating the assessed
building value for all pre-FIRM' structures located in identified fiood hazard areas. Exposure values do
not include any estimated values for building contents.

Qualitative Methodology

The quaiitative assessment relies less on technology, but more on historical and anecdota! data,
community input and professional judgment regarding expected hazard impacts. The qualitative

' The methodology used for determining potential flood loss estimates assumes that pre-FIRM structures would not
have been constructed to minimum NFIP standards, and therefore are more likely to be vulnerable to the flood
hazard than post-FIRM structures. Pre-FIRM structures were identified by comparing the date of construction for
each structure to the NFIP entry date for that jurisdiction.
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assessment completed for the Northern Virginia region is based on the Priority Risk index (PRI}, a ool
used by PBES&J to measure the degree of risk for identified hazards in local communities. The PRiis alse
used to assist community officials in ranking and prioritizing those hazards which pose the most
significant threat to their area based on a variety of important factors.

While the quantitative assessment focuses on using best available data, computer models and GIS
technology, the PRI system relies more on historical data, local knowledge and the general consensus of
the Mitigation Advisory Committee. The PRI is used for hazards with no avaiiable GIS data or relevant
information to perform quantitative analysis, and aiso provides an important opperiunity to compare,
crosscheck or validate the results of those that do have available data.

The PRI results in numerical values that aliow identified hazards to be ranked against one another (the
higher the PRI value, the greater the hazard risk). PRI values are obtained by assigning varying degrees
of risk to five categories for each hazard (probability, impact, spatial extent, warning time, and duration).
Each degree of risk has been assigned a value {1-4) and an agreed upon weighting factor’, as
summarized in Table 6.1.

To calculate the PRI vaiue for a given hazard, the assigned risk vaiue for each category is muiltiplied by
the weighting factor. The sum of all five categories equals the final PRI value, as demcnstrated in the
example equation below:

PRI Value = fProbabilly x 20}-+ fmpact x 30) + (Spafial Exiant x 20) + (Waming Time x .10) + (Duralion x 10§

According to the weighting scheme applied for the Northern Virginia region, the highest possible PRI
Value is 4,0. Prior 1o being finalized, PRI values for each hazard were reviewed and accepted by the
Mitigation Advisory Committee.

Summary

Using both the qualitative and quantitative analyses to evaluate the hazards that impact the region
provides members of the Mitigation Advisory Committee with a dual-faceted review of the hazards. This
allows officials to not only recognize the potentially most costiy hazards, but also to plan and prepare for
hazards that aithough not causing much monetary damage could put a strain on the iocal resources
needed to recover after their impact on the region.

All conclusions of the vulnerability assessment completed for the Northern Virginia region 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 which follows, beginning with an overview of general asset
inventory and exposure data for the Northern Virginia region.

* The PRI weighting scheme may also be adjusted by the Mitigation Advisory Committee based upon any unique
concerns for the region.
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Table 6.1
Summary of Priority Risk index {PRI}

Uniikely Less thar 1% annual probability 1
. Possible Between 1 and 10% annual probability 2
Probability 30%
Likety Between 10 and 100% annual probability 3
Highly Likely 100% annuai probability 4
Very few injuries, if any  Only minor
Minor property damage and minimal disruption on 4
gualkty of life. Temperary shitdown of ’
o oitical faciites. | ]
Minor injunies anly. More than 10% of
Limited property in affecied area damaged or 2
destroyed . Compiete shutdown of critical i
) facitities for more than one day. D
Impact Muttiple deathsfinjuries possibie More than 30%
Gritical 25% of properly in affected area damaged 3
or destroyed Compiete shutdown of critical
] tadiiities for more than one week ]
7 High number of deaths/injuries possible.
More than 50% of property in affected area
Catastrophic damaged or destroyed. Compilete 4
shutdown of critical facilities for 30 days or
more.
Negtigible Less than 1% of area affected 1
) Small Between 1 and 10% of area affected 2
Spatial Extent 20%
Moderate Between 10 and 50% of area affected 3
Large Between 50 and 100% of area affected 4
More than 24 hours | Saif explanatory 1
Waming 12 10 24 hours Self explanatory z 0%
. e e - b a
Time 8 to 12 hours Self explanatory _ 3
Less than 6 hours Self explanatory 4
Less than 6 hours Self explanatory 1
Less th hours ! fa 2
Duration ess than 24 hours | Self explanatory 0%
Less than one week { Self explanatory 3
More than one week | Self explanatory 4
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Populiation

According to the U.8. Census Bureau, the !otai populaticn of the Northem Virginia region in 2000 was
approximately 1.5 miilion.  The average number of persons per square mile was 1,380, making the
region one of the most densely populated in the United States. Table 6.2 shows the total population
counts and a breakdown of popuiation density per square mile, by jurisdiction. As can be seen in the
tabie, the City of Alexandria is the densest jurisdiction while Loudoun County is the least dense. Figure
6.2 illustrates the distribution of population density across the region according tc census tracts.

Tabie 6.2
Population Statistics in the Northern Virginia Region, by Jurisdiction (2000)

Arlington: County 188,453
Faifax County © . | " g33gA1l . 2,413
Loudoun County 137,704 272
Prince William Gounty = 275876, . 819
Alexandria, City of f 128,283 8,385
Fairfax, City of _ 21,498 3,467
Falis Church, Gity of 10,377 | 5189 |
Manassas, City of | 35,435 3514
' Manassas Park, City of 10,280 5717
Dumfries, Town of - L 4,937 3.086
Hemdon, Town of 21,655 5,156
Lesshurg, Townof 28.31% | - 2.441
Purceliville, Town of 3,564 1,493
Vienna, Town of. i . 144537 3,285
Total 1,815 97| 1,380

Source: 1.8, Census Bureau

General Buliding Stock

The total dollar exposure of buildings within the Northern Virginia region is estimated to be approximately
$113 billion ($113,285,152,000). This is based on a study of 604 628 re5|dent|al commerc-ai industrial
and other buildings located throughout the region, derived from HAZUS™ inventory data® This total
dollar exposure doess not account for estimated building contents values which are also available through
HAZUS™ . When added to total building values, this results in a totai exposure value of approximately
$181 billion ($181,105,453,000) for buildings and contents in the Northemn Virginia region. Table 6.3
shows the estimated total exposure values by planning area®.

* HAZUS™" uses Census 2000 and Dunn and Bradstreet (2002) data for its default inventories. Any values
unavailable in the current version of the HAZUS™! software are not reflected.
* The description of assigned pianning areas is provided on page 5:2 of Section 5: Hazard Analysis.
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Table 6.3
Total Exposure in the Northern Virginia Region, by Planning Area

1 43,583 $20.6 Biliion 1Y

2 380278 $112.8 Billian 62% |
& 3 I 65,574 $17.2 Bilfion | 10% |
{ 4 110183 $30.5 Bilion 17% |
| Toal | 604,628 | $180.1 Billion | 100% |

Source: FEMA (HAZUSY)

Cf the approximately $113 biflion in fotal building exposure, 82 percent is classified as residential,
followed by 14 percent as commercial and 1.2 percent as industrial property exposure.® Figures 6.3 —
6.5 show the general distribution of residential, commercial and industrial property exposure throughout
the region by census tract. As can be seen in the figures, the majority of building exposure is
concentrated throughout Arington and Fairfax counties, as well as the municipal and rural population
ceniers of Loudoun and Prince William counties.

Critical Facilities and infrastructure

There is no comprehensive database of critical facilities and infrastructure for the Northern Virginia
region. Moreover, there is no universally accepted definition of what constitutes critical faciliies and
infrastructure nor is one associated with FEMA and DMA 2000 planning requirements. For purposes of
this Plan, critical facilities and infrastructure are identified as “those facilifies or systems whose incapacity
or destructfon would present an immediate threat to life, public health, and safely or have a debilitating
effect on the economic security of the region.” This includes the following facilities and systems based on
their high relative importance for the delivery of vital services, the protection of special populations, and
other important functions in the Northern Virginia region:

Emergency Operations Centers (EOCs)

Hospitals and medical care facilities

Police stations

Fire stations

Schools (particularly those designated as shelters)
Hazardous materia! facifities

Potable water facilities

Wastewater facilities

Energy facilities (electric, oil and natural gas)
Communication facilities

* & % 8 " & & & a @

in preparing the inventory of critical faciiities for the Northern Virginia region, each participating jurisdiction
was asked to submit best avaliable GIS data layers for their primary critical facilities to be used in
combination with HAZUS™* inventory data® This resulted in the identification of hundreds of critical
faciifies for the Northern Virginia region. It is understood that this listing is incomplete due to data
limitations associated with both the local GIS and HAZUSM! inventories, but that further enhancements to
the data will be made over time and incorporated during future plan updates.

* The remaining 2.8 percent is classified as agriculture, education, government and religious buildings.

¢ For purposes of this assessment, local GIS data submitted by NVRC or participating jurisdictions was considered
best available data (over HAZUSM inventory data). If no local GIS data was submitted, then HAZUSM" inventory
data was considered best available data.
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Figure 6.3
Residential Building Exposure
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Commercial Building Exposure
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The vuinerability of each identifiec critical facility was assessed using GIS anaiysis by comparing their
physical location with the extent of known hazard areas that can be spatially defined through GIS
technoiogy. For the Northern Virginia region, this inciudes fiood (100-year flood zones), landslides {areas
of high or moderate incidence/susceptibility}, and wildfire {areas of high or moderate risk}. For purposes
of this vulnerability assessment, the other defined hazard areas are not deemed unigue enough to make
definitive vulnerability assessments for potentially at-risk bulidings or facilittes that differentiate them from
other areas of tha region (for example, the insignificant spatial differences in peak ground acceleration for
the earthquake hazard}.

Of those critical facilities identified in the region, many were indeed determined to be in known hazard
areas upon further GIS analysis and thereby determined to be “potentially at-risk”. Tables €.4 — 6.6
summarize the number of potentially at-risk buildings or faciities in the region to fiood, landslide and
wildfire, respectively, by jurisdiction and facility type. These determinations are based solely on best
available data for critical facility iocations and delineable hazard areas for flooding and wildfires, and the
actual level of risk for each facility may only be determined by further on-site assessments. For
confidentiality and security purposes, specific address information for the identified at-risk facilities was
intentionally not included in this plan but is maintained by the NVRC and local emergency management
agencies for official use.’

Tabie 6.4
Number of Critical Facilities Potentiaily At-Risk to Flood

Artington County ND ND ND ND ND ND ND | ND ND ND
Fairfox County 9 0 | 0 @ 0 @ 1 4 1 3 0 0
Loudoun County 0 0 1 0 0 0 | o0 5 | 0 0o !
Prince William County R KR 6 | 0. 0. 1 o0 3 0 1
Alexandria, City of 0 0 0 0 0 1, 0 2 0 0
Faﬂfaxeﬁity of 8 9 . o T g o 0 o 3
fFalls Church, City of 0 0 0 0 0 0 0 0 0 0
Mangssas, City of - R R 0 Q. 0 0 g4 0 " -0
Manassas Park, City of 0 G 0 0 0 0 0 0 0 0
Dismiries, Townof 0 G0 Qg 0 g 1.0 ] g
Hemdon, Town of 0 0 0 0 0 0 | 0 0 i 0
t.easburg, Town of ND T OND | ND NO |- ND | O ND | ND ND | ND ND
Purceliville, Tawn of ND ND ND ND ND ND | ND ND | AND ND
Nienna, Town of K 0 0 0 0 ‘0 ! 0 0 : o | o

] Total 0 0 1 0 0 1 41 13 ([ o | 2

* ND = No digital data available for existing flood hazard areas.

7 Specific location information on critical facilities is provided in Section 6A: Critical Facilities Annex (For Official
Use Only}.
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Table 6.5
Number of Critical Facilities Potentially At-Risk to Landsiide

Arlington County 0 1 0 3 0 & 0 1 o « 0
Fairfax County (0 5 3 210 34 4 0 4 1 4
lLoudeun County o i1 13 4 | 16 0 2 7 ¢ 1
Prince Witliam County 0 ;0 - i 0 8 0 0 1 0 0
Alexandria, City of o 2z 1 8 28 1 0 3 1 o
Fairfax, Cily of 0 0 6 0 0 ) 0 6 ¢ 0
Falls Church, City of 0 0, 6 ! o 1 o 0 ¢ 0 0 0
Manassas, Ciy of 0 6 ¢ 0 g 0 0 0 0 0 0
Manassas Park, City of 0 0 ¢ 0o | o 0 0 | 0 0 0
Dumiries, Town of T0 0 0 0 0 o I ¢ G 0 ¢
Hermndon, Town of 6] 0 c 0 0 0 0 0 0 0
| eesburg, Town of 0 0 0 0 a3 0 0 0 0 0
Purceliville, Town of | 0 0 3 0 3 0 0 1 0 0 ]
Vienna, Town of 1] 0 0 0 G ¢ Y ¢ 0 0
Total 0 9 21 36 93 5 2 17 2 2
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Table 6.8
Number of Critical Facilities Potentialiy At-Risk to Wildfire

Artington County 0 ) 0 0 o | 0 0 0 0 0 |
Fairfax County .~ [} 0 4 3 14 9. 2 3 1 '
I oudoun County 0 2 | 17 4 27 1 | 4 7 0 1
Princa Witigm County 0 1 2 7 28 0 | 0 4 0 1
Alexandria, City of 0 0 i 0 0 0 0 0 0 0 0
Fairfax, Cityof 0 0 G 0 6 1 0 9. . 0 i ©
Falls Church, Cityof 0 ¢ 0 0 0 0 o 0 e ;0
Manassas, Ciy of | I 0 .0 0 0 0 0 )
Manassas Park, Cityof | 0 | O 0D | 0 0 0 o 0 2 0
Dumfries, Town of R 0 0 6. 0 I 0 6 0 6
Herndon, Town of T o | o 0 o | G 0 0 0 0 0
1 gesburg, Town of 0 1 o 0 o 12 0 0 : 0 D [
Purcellvilie, Town of 6 . 0 3 o | 3 0 o | 1 0 0
Vienng, Townef 0 0 o - 0 i 0 0 0 0 0 0
Total L o 3 23 14 | 75 3 6 15 3 2
Development Trends

A general analysis of jand uses and development trends within the planning area is an important factor in
formulating mitigation options that influence future land use decisions. In many cases, local development
policies will greatly infiuence the degree of future vulnerability in communities across the region. The
vulnerability of future butldings, infrastructure and critical facilities is a great concern to community leaders
across the Northern Virginia region and, as discussed in Section 7. Capability Assessment, many of the
day-to-day activities in iocal governments in the region are designed to dea! with these challenges.

Land uses and development trends in the regicn are briefly discussed here and more so in the Section 3:
Community Profile. Future plan updates will better address development trends and future vuinerability
{to inciude 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.

One of the most critical indicators to review in considering local development trends is population growth.
The average rate of population change in the Northern Virginia region from 1990 to 2000 was 23.8
percent, which is significantly higher than the average growth rate for the state of Virginia during this
same time period (14.4 percent). Tabie 6.7 shows the breakdown of population growth rates, by
jurisdiction. As can be seen in the table, Fairfax County experienced the highest growth in population
while the Town of Purcellville experienced the highest growth rate based upon percent change.
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Table 6.7
Fopulation Growth: Rates by Jurisdiction, 1990-2000

Arlington County 170,936 1 18,517 ¢ 10.8%

- Fairfax County 7875937 - 146,048 | 18.6% .
Loudoun County 68,183 137,704 ; 62,521 102.0% :
Pririce Williamn County : 771 404 275,876 54,472 . 30 5% |
Alexandria, City of ! 111,183 128,283 17,105 | 15.4%
Fairfax_City of ' - 1BE221 21,4081 1,876 6%
Falls Church, CHy of 9,578 | 10,377 799 8.3%
Manassas, City of 219871 35135 | 7178 25.7%
Manassas Park, City of 6,734 10,290 3,556 52.8%
Dumfries, Town of 4,282 4,937 #55 153%
Hemndon, Town of 16,139 21655 5516 34.2%
Leeshurg, Town of : 16,202 28,311 12,108 14 7%
Purcellville, Town of 1,744 3,584 1,840 105.5%
Vienna, Town of ! 14,852 . 14 453 399 | 27% !

i Total { 1,466,409 | 1,815,197 | 348,788 | 23.8%

Source: 1.5 Census Bureau
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Annualized Loss Estimate: $2 207 000
PRI Value: 2.3

No standardized methodology exisis for estimating vulnerability fo the drought hazard. As opposed to
posing a direct threat to tife and property, drought impact is primarily measured by its potential and actual
economic effect on the agricufiurai sector as well as municipal and industrial water supplies. This
economic effect can aiso be expected to affect related sectors such as whoiesale and retail trade.

According to the U.S. Department of Commerce, Bureau of Economic Analysis, less than one percent of
the Northern Virginia region’s civilian workfarce is invoived in the farm or agricuiture sector. Those that
are tend to be most invoived in hay production, which is grown primarily to feed livestock populations.
Other vuinerable crops include corn, alfalfa and soybeans. According to the Virginia Farm Bureau,
Loudoun County ieads the Northern Virginia region with more than 1,000 active farms on 184,000 acres
of farmiand and close to 400 residents that call farming their principal occupation.

Lack of rainfall during drought conditions will affect water levels along the Potomac River, the main water
source for the Northem Virginia region. Many of the major reservoirs serving the Northern Virginia region,
including the Occoquan (Fairfax County) and the Beaverdam (Loudoun County) have experienced
dangerously low levels in the past due to ongoing drought periods — most recently in 1999. During these
periods, many locations are forced to begin water restrictions which could lead to potential economic
impacts for the region. The most vulnerable residents during these dry periods are those who live in the
more rural areas located away from the larger cities and populated suburbs of the region (many of whom
draw their water supply from wells).

As discussed in the Hazard Analysis section, the entire Northern Virginia region is vulnerable to drought
and historicaily suffers drought conditions between five and ten percent of the time. Since 1893, the
region has been severely impacted by numerous instances of a long-term drought with damages totaling
approximately $25 million (most of which was attributed to agricultural iosses in Loudoun and Prince
William counties). Prior to this period of record, very little historical data exists on past drought events.

Based upcn recorded historical events and the applied loss estimation methodology, the regienal
annualized loss estimate for drought in the Northemn Virginia region is $2,207,000. It should be noted that
this estimate may be somewhat inflated due to the lack of historica! drought data prior to 1993 to
counterbalance the regicn's recent costly drought events.

According to the qualitative assessment performed using the PRI too!, the drought hazard scored a PRI
value of 2.3 (from a scale of 0 to 4, with 4 being the highest risk level}. Table 6.8 summarizes the risk
levels assigned to each PRI category.

Table 6.8
Qualitative Assessment for Drought

Possible Moderate i More than 24 hours

i More than one week ;
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Annualized Loss Estimate: Negigible
PRI Value: 2.4

The greatest concern related tc exireme temperatures is associaled with its effect on human health.
Extreme temperatures pose no direct threat to property, thersfore future structural damages and
associated doiiar josses are expected to be negligibie.

The most at-risk segment of the Northern: Virginia region's population to extreme temperatures inciudes
the eiderly, the homeiess and the iil. Healthy peopls who exercise outdoors during the surmmer months
are considered 10 be at-risk as weli, because they may underestimate the effects of extreme heat on their
bodies (particularly in hot, humid weather when humidity effectively slows the evaporation of
perspiration). For all of the at-risk groups identified above, potentiai health effects for extreme heat
include dehydration, heat cramps, fainting, heat exhaustion and heat stroke. For extreme cold,
hypothermia and frostbite are the primary health concerns, with homeless persons not seeking sheiter
identified as the most at-risk segment of the popuiation.

According to the gualitative assessment performed using the PRI tool, the extreme temperatures hazard
scored a PRI value of 2.4 (from a scale of 0 to 4, with 4 being the highest risk level}, Tahle 6.9
summarizes the risk levels assigned to each PRI category.

Table 6.9
Qualitative Assessment for Extreme Temperatures

More than 24 hours | Less than one week
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Flood
Annualized Loss Estimate: $3.812 000
PRI Value: 3.2

The vuinerability assessment for the flood hazard in the Northern Virginia region is principaliy based on
the results of a detailed GiS analysis ulilizing data layers provided by local jurisdictions and historical
event information provided by the NCDC, Prior to completi g the assessment various scenarios were run
for determining annualized iosses through FEMA's HAZUS™ software, however the process yielded no
meaningful data or useabie resu‘ts it is expected that future enhancements to the flood module will
improve NVRC's use of HAZUSM" during future plan updates.

The most vulnerable properties to flooding in the Northern Virginia region are located in ficod hazard
areas identified by FEMA through the completion of detailed flood insurance studies. Figures 6.6 — 6.16
ilustrate the location of these areas for each jurisdiction based upon the most up-to-date digital floodpiain
data as provided by NVRC and participating jurisdictions (this excludes Arlington County, the City of
Leesburg and the Town of Purceliville who do not currently have access to digita! flood data, but will for
future Pian updates). Where available, this digital flood data was overlaid with local parcel data and used
to perform a GIS-based risk assessment for critical facilities (summarized previously in this section) and
for determining the exposure (number and value) of potentially at-risk structures, as summarized below.

In order to further assess the Northemn Virginia region’s flood hazard vulnerability, a detailed G1S-based
hazard assessment was completed for those jurisdictions that had submitted the necessary GIS data
layers. This included digital flood data, tax parce! records (including year-built and assessed building
value data} and building footprint data. With 100% of the requested data, it is possible to estimate {otal
building exposure in the 100-year floodplain. Table 6.10 summarizes the results of the assessment by
jurisdiction to the maximum extent possible based upon data availability. As can be seen in the table,
exposure data is limited for certain jurisdictions. Total buiiding exposure may only be calculated for the
City of Alexandria ($459 million} and the City of Fairfax ($123 million). It is expected that this assessment
will be completed for ali jurisdictions during future enhancements to the Plan.

Table 6.10
100-year Fioodplain Exposure in the Northern Virginia Region (Zones A and AE)

Arlington Co. -] - - - - -
 FaifexCo. - 18,607 | 148181 4788l 7808 -
Loudoun Co. 7,295 | 3389 3906 1,230 - -
' Prinoe William Co, 7428 6,377 | 7eel - 1863 s - .
Alexandria | 2,143 18741 289 734 | $1,157,643,000 511 | $458,097 800
Fairdex (ChyY | 864 760 | 104 ¢ 181 1 $136375.100 323 1 $123,233.700
Falis Church 231 193 | 38 179 | - - -
Manassas ] 568 286 | 3000 238 . 397327300 -
Manassas Park - -1 - - - -
Dumfries 232 168 38 78 - N
Hemdon 145 113 32 17 | - -
Leasbury ' - - - - ' - -
Purcelivilie - - - - -
Vienna i 132 123 g 43 - - -
Total 38341 ] 28,060 | 10,281 6,587 | $1,381,346,400 B34 | $682,224,600
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Flood Hazard Areas in Fairfax County
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Figure 6.7
Flood Hazard Areas in Loudoun County
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Flood Hazard Areas in Prince William County
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Figure 6.9
Flood Hazard Areas in Alexandria
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Figure 6.10

Flood Hazard Areas in Dumfries
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Fiood Hazard Areas in Falls Church
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Figure 6.14
Flood Hazard Areas in Manassas
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Flood Hazard Areas in Manassas Park
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Ngtiona! Fiood Insurance Program Data

i is relevant to note in this discussion of ficod hazard vulnerability certain vita! statistics with regard o the
National Fiood Insurance Program (NFIP}, as the number of fiood insurance policies and insured property
exposwe provide indicators of how property owners perceive the local flood risk. More importantly,
through further analysis, it may be possible to determine whether there is likely a significant number of at-
risk properties not adequately covered through fiood insurance. If this is the case, NVRC and is
participaling jurisdictions may wish to increase their general public awareness efforts {o promote the
availability of flood insurance through the NFIP,

As of December 31, 2003, there were a total of 5388 ficod insurance pelicies in the Northerr Virginia
region. These policies amounted to approximately $1.8 million in total premiums in-force and more than
$798 million in total insurance coverage. Table 6.11 shows the NFIP policy statistics for each of the
participating jurisdictions of the Northern Virginia region.

Table 6.11
NFIP Policy Statistics for the Northern Virginia Region

i Arlington County 1213111976 051031982 189 76,619 $34,676.100 |

¢ Fairfax County 01/67i11972 03451990 2,426 $780,297 |  $363.189.800 |

(Loudoun County | Dvosmg7e 07/05/2001 222 $115.489 $50,7(}6,600j§

 Prince William County | 12/01/1981  ©  01/05/1985 458 | $216,360 | $87.103,000 |

[ Alexandria, Cityof | o0smemero | 051511991 1634 | $389,033 | $192,650,700

| Faifax, Cily of L gnment | opAweo0d | 226 $74603 | $22.016.900

' Falis Church, City of | 02/03/1982 | 07/16/2004 59 $43325 |  $11,997,300

| Manassas, City of L 01UBASTE | 0170511095 80 $29.379 $10,480,800

| Manassas Park, City of |  09/20/1978 | 07/16/2003 11 $5,812 $1.375,700

© Dumfries, Town of [ DSMEAOBD I 017051995 i & $2.328 $4.017,500
Herndon, Town of | 08/0111979 08011978 | 20 $9.128 | $5,264,600

: Leesburg, Town of b 08/30i1982 Q7052001 | 3¢ $16,017 | $7.218,000

! Purcellville, Town of |  11/15M989 07/05/2001 3 $997 | $870,000

 Vienna Town of | 02031982 | 02031982 4% $22.750 $9.260.500

f Total 5,398 $1,781,126 |  $798,818,600

Source. Federal Emergency Management Agency

Repetitive Loss Properties

Tne identification of repetitive loss properties is an important siement te conducting a Iocal fiood risk
assessment, as the inherent characteristics of properties with multiple flood losses strongly suggest that
they will be threatened by continual losses. Repetitive ioss properties are aisc important to the NFIP,
since structures that flood frequently put a strain on the Nationa! Flood insurance Fund. Under the NFIP,
FEMA defines a repetitive loss property as “any NFIP-insured property that, since 1978 and regardiess of
any change(s) of ownership during that period, has experienced: a} four or more paid fiood losses; or b}
two paid fiood losses within a 10-year period that equal or exceed the current value of the insured
property; or ) three or more paid losses that equal or exceed the current value of the insured property.”
A primary goal of FEMA is to reduce the numbers of structures that meet these criteria, whether through
elevation, acquisition, retocation or a flood control project that iessens the potential for continual losses,
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According tc FEMA, there are currently 29 repetitive [oss properties within the Northern Virginia region
{listed in Table 6.12}. The specific addresses of the properties are maintained by FEMA, NVRC and iocal
jurisdictions, but are deliberately not inciuded in this Pian as required by law.® It remains an obiective of
NVRC io encourage owners of repetitive ioss properiies througheut the region to apply for hazard
mitigation funding to implemeni projecis that reduce or eliminate the long-term risk of future flood
damages. As can be seen in the table, three of the listed properties have reportedly already iImplemented
a flood mitigation measure.

Table 6.12
NFIP Repetitive Loss Properties in the Northern Virginia Region

. 0014348 Alexandsia, City of Congo Z $20.470 No Noo
[o0mase1 | Meana Gy | OrRewteria |5 | swmaee| Mo | Yer
T 0T08781 | Alexandna, Gily of Non-Residential 2 T se11s No No
0083776 | Mloxandiie, Gltyof | Non-Residential 3] se2786 ] N Yos
0014352 Alexandria. City of { Non-Regidentiai | 2 $27.148 Yos Ne
0088164 Fairfax County Single Family ! 3 $51.754 No Yes
0125606 Fairfax County Single Family 2 $33,491 No Yes
0014357 Fairfax County Single Family 3 $18,455 Ne No
0045975 Fairfax County Non-Residentia: 2 $29,225 No No
0033210 Fairfax County Single Family 2 $9,683 Yes No
0049(}98 Loudoun Caunty Single Fanuly & $207 98" : No i Yes
0077317 | Loudoun County | Single Famiy 3 U ssmats | N 1 No
0080767 | Laudoun County | Single Family I $28,4%0 No ¢ Yes
| 'D082431 | Loudoun County SigieFamily | 2 | $127.184 |  No
L 0033232 | Loudoun County Nan-Residential 5 $24661 | No
| DO4EIT | Loudoun Gaunty i Smgiet—f;:‘amity_ .__3_ 892447 . Ne
0077442 - | Loudoun Gounly [ Single Family 3 547 584 No
| 0083565 | Loutoun County | Singla Family 2 565,420 No
: 0088089 Lowtioun ?numy _ Single Family P4 e __$58 949 No
0075334 Loudoun County Single Farmly 3 : $558 797 ; No
0036930 | Loudoun County Single Family P T$10.514 You
0069172 Manassas, City of Singte Family 2 $7.977 No
0045281 Manassas, City of Non-Residential 3 $20,727 No No
0085411 Prince Witliam (‘ounay Non-Resigentisl 3 $184,025 No Yes
0081034 Pnnce thliam Cmm!y ) WSingle Fa,;n'dy 4 - .sgémgﬁ' "MME“W_ "“"’?é'; o
| 0014362 | Prince Walliam County , _Non-Residenial 16 1%55.\535 Ne Ne
| 0068171 | Prince Wilklam County | Single Family 2 $320% | No | Yes |
“ooos17 P witam Cowny | Srgefamy 2 wm T he T e
| ancasnz Prirme William County | Single Family 2 $15.401 T N Yes

Source: Federal Emergency Management 4gency

® 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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Findings

Since 1993, the Northern Virginia region has been severely impacted by numerous instances of a
fiooding with damages fotaling approximately $44.3 million {of which more than 340 million is attributable
10 the effects of hurricanes and tropical storms). Prior to this period of record, very litte historical damage
data exists for past fiood events. Tahle 6.13 shows estimated annuslized losses for each planning area
based upon recorded historical events and the applied loss estimation methodology. The regionai
annuatized ioss estimate for the flood hazard in the Northern Virginia region is $3,912,000.

Table 6.13
Estimates of Potential Losses for Fiood

L 1 $1,236,000 |
3 2 $1,240.000 |
! 3 $556,000 |
1 4 a $880,000 |
| Total | $3,912,000 |

According to the qualitative assessment performed using the PRI tool, the flood hazard scored a PRI
valiue of 3.3 {from a scaie of 0 to 4, with 4 being the highest risk level). Table 6.14 summarizes the risk
ievels assigned to each PRI category.

Table 6.14
Qualitative Assessment for Flood

Highly Likely II

Moderate 6to 12 hours Less than one week




VULNERABILITY ASSESSMENT

NORTHERN VIRG:N:e2 Re3iOnNAaL MAZARD MITIGATION PLAN

Annualized Loss Estlmate: 3337
PRi Value: 2.6

Historical evidence shows that the Northern Virginia region is vulnerable to damaging hurricane and
{ropical storms.® For purposes of this assessment, vuinersbiiity is guantified for hurricane and {ropical
storm-force winds (sustained windgs of greater 39 miies per hour). The effects of torrential rains, storm
surge and tidal fiooding have been included in the assessment for the flood hazard.

For the most part, the Northem Virginia region faces a uniform susceptibility to hurricanes and tropical
storm winds. Though historical data and computer medels indicate that Fairfax County may on average
face higher wind speeds than other areas, the difference in peak gusts is not deemed significant (less
than 20 miles per hour). However, based on the higher amount of residential and commercial exposure,
Fairfax and Arlington counties are considered to be more vulnerabie to these winds.

The most at-risk buildings to high wind events are assumed to include manufactured homes, aiong with
residential structures that were built many years agc (due to probable deterioration and iess stringent
buitding code enforcement during original construction}. Tabie 6.15 summarizes this information for the
Northemn Virginia region, by county and city jurisdiction °_ As can be seer, there are approximately 4,500
manufactured homes and more than 27,000 residential housing units built prior to 1940 in the Northern
Virginia region. It then may be generaily assumed that approximately 31,500 structures in the region (or
roughly 5 percent of the residential building stock) will be more at-risk to high wind events. That being
said, more detailed studies are required in order to better identify specific buildings or geographic areas
within the region at higher risk to hurricane and tropical storm-farce winds.

Tahie 6.15
At-Risk Residential Building Exposure in the Northern Virginia Region (2000)

Arlington County : 9,950 |
Fairfax County 2,191 4 457
Loudoun County 261 3,551
Prince William County © 1726 1.481
Alexandria, City of 109* 6,666
F airfax, ity of 1G 138
Falls Church, City of 5 408
Manassas, City of _ 173 341
Manassas Park, City of 7 15
Total 4,575 27,017 |

Source: US. Census Bureau

* Although the Census reports 108 manufactured homes in the City of Alexandria, it is
believed these structures are located in unincorporated Fairfax County but maintain
Alexandria addresses.

° Refer to Section 5: Hazard Analysis for detailed historical information.
" Data not availabie for separately for incorporated towns — but is included in the total for their respective counties.
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Regicnai ioss estimates for wing were developed based on probabiiistic scenarios using HAZUS™ (Leve!
1 analysis)'' and the general building stock data described earlier in this section. Tabile 6.18 shows
estimated losses (building damages and contents losses} for 50, 1060 and 500-year return periods by
planning area. Based upon the potential wind-relaied iosses for these scenarnos, an annualized loss
estimate of $32,723,000 was derived from the HAZUS™ assessment for the entire Northern Virginia
region.

Table 6.16
Estimates of Potential L.osses for Hurricane and Tropical Storm-Force Winds

1 $14 632,000 $53,855,000 $427 855,000 $5,549,000
2 $67.802000.] $225398000 ; $1.733,987.000 $21.895 000
3 $4,695,000 |  $18,795,000 $105,414,000 | $1,523,000 |
4 P $14303000 {  $46923.000 |  $356665000 | $4,756,000 |

Total | $101,432,000 |  $345,071,000 $2,623,901,000 |  $33,723,000 |

According to the gualitative assessment performed using the PRI tool, the hazard of hurricane and
tropical storm-force winds scored a PR1 value of 2.6 (from a scale of 0 to 4, with 4 being the highest risk
level). Table 6.17 summarizes the risk levels assigned to each PRI category.

Table 6.17
Qualitative Assessment for Hurricane and Tropical Storm-Force Winds

Criticai : Large J More than 24 hours i Less than 24 hours F

1

Possible

I A Level 1 analysis using HAZUS™" yields a baseline estimate built upon national inventory databases and is
considered by FEMA to be an appropriate method for assessing risk for DMA 2000 purposes.
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Annualized Loss Estimate; 31,110,600
PRI Value: 2.7

The Northern Virginia region faces uniform susceptibility to the effects of severe thunderstorms, Inciuding
high winds, lightning and hail. However, based on hisiorical sform data, Fairfax and Loudcoun counties
have experienced more damages caused by these evenis.

Similar {o hurnicane and tropical storm force-winds, the most at-risk builcings to thundersiorm winds are
assumed to include manufactured homes and older residential sfructures {(see discussion under
Hurricanes and Tropical Storms). Another great concem for the Northern Virginia region with regard tc
thunderstorm winds is damage to eiectric power lines which regulariy cause power outages for residents
and businesses across the area. During past events, thunderstorm winds have downed irees across
power lines, snapped utility poles and even biown down transformers resulting in widespread outages.
Downed power lines create a dangerous threat to public safety; while difficult to quantify, long-term power
outages can result in significant hardship for residents and major economic impacts for local businesses.

Lightning presents a significant threat to human safety and has historically caused injuries and death in
the Northern Virginia region. Lightning has aiso been known to cause structural fires that can destroy
property present further life/safety issues. According io the Virginia State Climatology Office, most
lightning refated desaths and injuries in Virginia have been maies between the ages of 20 and 40 years oid
who were caught outdoors on golf courses, ball fields, near open water or under trees.

Hail, while not a2 major threat to human safety can be exiremely destructive to crops and personai
property (particularly vehicles as well as roofs, siding and windows of buildings}. Most hail damage
recorded for the Northern Virginia region has been in Fairfax and Loudoun counties, though ali areas are
considered to be equally at risk.

Since 1955, the Northern Virginia region has been impacted by nearly 1,000 severe thunderstorms
totaling approximately $55 miliion in damages. Tabie 6.18 shows estimated annuaiized fosses for each
planning area based upon recorded historical evenis and the applied ioss estimation methodology, The
regional annualized loss estimate for the severe thunderstorm hazard in the Northern Virginia region is
$1,110,000.

Table 6.18
Estimates of Potential Losses for Severe Thunderstorms

1 $19,000 |
2 i $785,000
3 | $215,000
4 " $91,000

Totai i $1,410,000
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Accerding o the gualiletive assessment performed using the PRI tool, the severe thunderstorm hazard
scored & PRI value of 2,7 (from a scale of G to 4, with 4 baing the highest risk level). Tabie 8.1%
summarizes the risk levels assigned to each PRI category.

Tabie 6.18
Qualitative Assessment for Severe Thunderstorms

] Less than 8 hours : tess than 6 hours

H

Highly Likely Limited
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Annualized Loss Estimate: $731.200
PRI Valye: 2.7

Bassd on historical occurrences, tomado events in the Northemn Virginia region are more common in
Loudoun County (almost haif of the evenls recorded for the region took place in Loudoun County).
However, it is expected that susceptibility for tornado occurrences is relatively uniform across the region.
Historical data indicates that Fairfax County is by far the most vulnerable of the four counties in terms of
property damages, fatalities and injuries. This is likely due to the more populated and developed nature
of Fairfax County and its incorporated cities and towns.

Similar to hurricane and tropical storm force-winds, the most at-risk buildings to tornadoes are assumed
to inciude manufactured homes and oider residential structures (see discussion under Hurricanes and
Tropical Stormns). Even small F1 {ornadoss can cause severe damage 1o these buildings. For more
intense tornadoes (F2 and higher), all buildings are considered at-risk with the exception of those
specifically built to withstand wind speeds of more than 120-150 miles per hour (such as designated
shelters, emergency cperations centers, etc.).

Since 1855, the Northern Virginia region has been impacted by 39 tornadoes totaling approximately $40
millicn in damages. Table 6.20 shows estimated annualized losses for each planning area based upon
recorded historical events and the applied loss estimation methodology. The regional annualized ioss
estimate for the tornado hazard in the Northern Virginia region is $731,000.

Tabie 6.20
Estimates of Potential Losses for Tornadoes

1 1 $20,000
L 2 $632,000
f 3 $26,000
4 $51.000

Total $731,000

According to the gualitative assessment performed using the PRI tocl, the tornado hazard scored a PRI
value of 2.7 (from a scale of 0 to 4, with 4 being the highest risk level). Table 6.21 summarizes the risk
levels assigned to each PRI category.

Tabie 6.21
Qualitative Assessment for Tornadoes

lessthanB hours | Lessthan 6 hours j
1
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Annualized Loss Estimate: $25.000
PRI Value: 2.6

Based on the number of historicai cccurrences, wiidfires are very prevalent events in the Northern
Virginia region. These events however are usually contained to very small areas (averaging less than
four acres) and have caused minimal damages to properly due to strong fire response and suppression
capabiiities. in fact, according to recent Virginia Department of Forestry (VDOF) statistics, an average of
more than $1 million in damages per year has been avoided in the Northern Virginia region thanks to
state and jocal fire suppression efforts.

As demonstrated in the Hazard Analysis section, most of the wildfire risk in the Northern Virginia region is
iocated in areas of Loudoun and Prince William counties. Historically, wildfires have been larger and
caused more damages in these counties mainly due to not only increased vegetative fuei loads but also
because the areas more sparsely settled and have less rapid fire response capabilities. The most at-risk
properties within these areas are considered to be those structures located along the wildland-urban
interface, defined by the National Wildfire Coordinating Group' as “the line, area or zone where
structures and other human development meet or intermingle with undevelcped wildland or vegetative
fuels.” Structures with combustible roofs and less than 30 feet of cleared defensible space are
particularly at risk.

According to VDOF statistics, Virginia has more than 4,000 woodland home communities. These areas
are defined by VDOF as “ciusters of homes located along forested areas at the wildiand-urban interface
that could possibly be damaged during a nearby wildfire incident.” In the Northern Virginia region, there
are 81 woodiand home communities, all of which are located in Loudoun (21) and Prince William (70)
counties'. Table 6.22 lists the number of woodiand home communities by planning area for the Northern
Virginia region that are located in areas identified as being either high or moderate risk for wildfires.
Figure 6.17 shows the location of these woodland home communities in relation to the identified wildfire
hazard areas. More information on these communities is readily available through the VDOF.

Table 6.22
At-Risk Woodland Communities in the Northem Virginia Region

rigitiidia G MY e totaly i

O wiryt S5 ) il (s
1 0 0
2 0 : 0
3 [ 13
4 B 36 . 27
Total 43 ! 40

Sohavxrce: VDOF

Between 1995 and 2001, the VDOF recorded 86 wildfire events in the Northemn Virginia region totaling
approximatety $175,000 in damages. Table 6.23 shows estimated annuaiized losses for each pianning

2 The National Wildfire Coordinating Group {(NWCG) is made up of the USDA Forest Service; four Department of
the Interior agencies: Bureau of Land Management (BLM), Nationa! Park Service (NPS), Bureau of Indian Affajrs
{BIA), and the Fish and Wildlife Service (FWS); and State foresiry agencies through the National Association of
State Foresters. The purpose of NWCG is to coordinate programs of the participating wildfire management agencies
50 as to avoid wasteful duplication and to provide a means of constructively working together.

¥ A current listing of Virginia’s woodland home communities can be made available by VDOF upon request.
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area based upen recordad historicai evenis and the appiied loss estimation methodoiogy. The regional
annualized loss estimate for the wildfire hazard in the Northern Virginia region is $25,000

Tabie 6.23
Estimates of Potential Losses for Wildfire

. 1 : $0 !
2 B 30
] 3 i $23,000
4  $2000
| Total | $25,000

According to the qualitative assessment performed using the PRI tool, the wildfire hazard scored a PRI
value of 2.6 (from a scale of 0 to 4, with 4 being the highest risk level). Table 6.24 summarizes the risk
levels assigned to each PRI category.

Table 8.24
Qualitative Assessment for Wiidfire

Highly Likety

Less than 8 hours il Less than one week
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Annuaiized Loss Estimate: 3108400
PRI Vaiue: 3.0

Losses associated with winter storms are typically refated to srnow removal and business interruption,
although power failure is also a significant secondary hazard commonly associated with winter storms,
and particularly ice events. In addition to the impacis on fransportation, power transmission and
communications, severe winter storms in the Northern Virginia region have at times cause severe
property damage due to roof coliapses. According fc FEMA, most injuries and fatalities related to winter
storms are caused by vehicle accidents and hypothermia.

The entire Northern Virginia region is equally susceptibie to winter storms, and based on historicai
records each of the four counties has experienced similar numbers of events and levels of damage. Due
te higher residential and commercial densities, Arlington and Fairfax counties may be more severely
impacted by winter storms in terms of loss of interruption to service (transportation, communication, etc.)
but aren't considered significantly more vulnerable.

The Northern Virginia region has been impacted by hundreds of severe winter storms. According {e the
NCDC, the region has suffered an estimated $1.2 miliion in property damages caused by winter storms
since 1983. Table 6.25 shows estimated annualized losses for each planning area based upen these
recorded historical events and the applied loss estimation methodolegy. The regional annualized loss
estimate for the winter storm hazard in the Northern Virginia region is $731,000.

Table 6.25
Estimates of Potential Losses for Winter Storms

i 1 - $27.000
2 - $27.000
3 $28,000

: 4 ; $27.000

{ Total E $109,000 |

According to the gualitative assessment performed using the PRI tool, the winter storm hazard scored a
PRI value of 3.0 (from a scale of 0 to 4, with 4 being the highest risk level). Table 6.26 summarizes the
risk levels assigned o each PRI category.

Table 6.26
Quaiitative Assessment for Winter Storms

1
Highly Likely E Limited i Large ! More than 24 hours 5 Less than one week ]
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Annualized [oss Estimate: Negiigible
PRI Vaiue: 1.8

Erosion vulnerability for the region is difficult to determine because there are no historicai records for
previous occurrences of erosion events. The Northern Virginie region’s vuinerability to erosion is limited
to those immediate areas aiong rivers, creeks and streams and to areas of loose soiis with steep slopes.
In most cases where erosion poses an imminent threat to properly, erosion control techniques are
typically applied before damages may occur. Therefore, future structural damages caused by long-term
erosion and associated dollar losses are expecied to be negiigible.

As discussed in the Hazard Analysis section, NVRC prepared a study entitied " Tidal Shoreline Erosion in
Northern Virginia” which discusses the erosion situation for various segments of the shoreline in the
Northern Virginia region as well as identifies the locations of “priority” erosion concern. This publication is
hereby incorporated by reference, as wili future updates to shoreline erosion studies in the Northern
Virginia region.

According fo the qualitative assessment performed using the PRI tool, the erosion hazard scored a PRI
value of 1.9 (from a scale of 0 to 4, with 4 being the highest risk level). Table 6.27 surmmarizes the risk
levels assigned tc each PRI category.

Table 6.27
Qualitative Assessment for Erosion

More than 24 hours ; More than one week 1

-—

Future updates to this Plan wili attempt to address erosion vuinerability in greater detall, if warranted.
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Annualized Loss Estimate: $341 00C
PRI Vaiue: 1.2

The recurrence interval for significant earthquake evenis in the Northern Virginia region is very low,;
howevar, the potential impact of a major seismic event along the Eastern Tennessee or Central Virginia
seismic zone could be moderately destructive. Due fo the area's relatively low seismic risk, buildings and
infrastructure throughout the region are not designed to withstand major ground shaking events. This
means of course that if such events do occur, while unlikely, the iosses could likely be substantial.

Countywide loss estimates for earthquake were developed based on probabilistic scenarios using
HAZUSM" (Level 1 analysis)'* and the general building stock data described earlier in this section. In
determining annualized loss estimates, HAZUS™' employs a probabilistic hazard approach that accounts
for the contribution of earthquakes of varying magnitudes and locations over return periods of 100, 250,
500, 750, 1,000, 1,500, 2,000 and 2,500 years. This approach results in predictive damage modeling that
takes into account events that are highly unlikely yet certainly within the realm of possibitity.

Table 6.28 shows estimated losses (building damages and contents losses) for 500, 1,000 and 2,50C-
year refurm peria:n:is15 by planning area. Based upon the potential earthquake losses for these scenarios,
an annualized loss estimate of $341,000 was derived from the HAZUS™" assessment for the entire
Northern Virginia region.

Tabie 6.28
Estimates of Potential Losses for Earthquakes

1 §12,171,000 | $37,673,000 | $139,293,000 $32,000
2 $73.295,000 | $236453,000 |  $849.044.000 $218.000
3 $12,349.000 | $39,305,000 | $141,866,000 $33.000
: 4 $20.085.000 | $64.808.000 | $228.020.000 - $58 000
] Total $117,900,000 | $378,246,000 | $1,358,293,000 | $341,000

According to the qualitative assessment performed using the PRI iool, the sarthquake hazards scored a
PRI vaiue of 1.9 {from a scaie of 0 to 4, with 4 being the highest risk level). Table 6.29 summarizes the
risk levels assigned to each PRI category.

Table 6.29
Qualitative Assessment for Earthquakes

Lass than 6 hours Less than 6 hours i

4 A Level | analysis using HAZUSM" yields a baseline estimate buiit upon national inventory databases and is
considered by FEMA to be an appropriate method for assessing risk for DMA 2000 purposes.
'* Loss estimates do not take into account the potential for collateral hazards such as liquefaction, fire or Jandslide.
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Annualized Loss Estimate: Negligibie
PR! Value: 1.8

As discussed in the Hazard Analysis section, sinkholes are rejatively uncommon events in the Northern
Virginia region. The existing soil types are not conducive o creating natural sinkhoies, and those that de
occut are related to sol piping or the dissolution of sparse carbonate rock and typically cause very little
damage. There are no known sources of sinkhole probability data for the region and no record of
historicai incidences causing property damages. Therefore, future damages caused by sinkholes and
associated dollar iosses are expected to be negligible.

According to the qualitative assessment performed using the PRI tool, the sinkhole hazard scored a PRI
vaiue of 1.5 (from a scale of Q to 4, with 4 being the highest risk level). Table .30 summarizes the risk
levels assigned to each PRI category.

Table 6.30
Qualitative Assessment for Sinkholes

Negligible

Possible J Minor 6tc 12 hours ! Less than 6 hours

[

Future updates to this Plan will attempt to address sinkhole vulnerability in greater detail, if warranted.
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Annualized Loss Estimate: Negiigible
1

o
PR! Vaiue: 1.6

As discussed in the Hazard Analysis section, iandsitdes are relatively uncommon events in the Noithemn
Virginia region. Minor iandsiide events are possibie and have been known tc occur in iocalized, steep-
sioped areas of the Northern Virginia region during extremely wet conditions. Though there are no
documented occurrances, landslides are more likely to occur in western portions of Loudoun County than
other areas of the region. Small landslides and minor subsidence issues have also been recorded in
eastern areas of Fairfax County, possibly due to the presence of marine clay, though no major damages
have ever been recarded. Due to the iack of any historical landslide damage dafa, future damages
caused by landslides and associated dollar losses are expected to be negligibie.

According to the quailitative assessment performed using the PRI tool, the landslide hazard scored a PRI
vaiue of 1.5 (from a scale of C to 4, with 4 being the highest risk level). Table 8.31 summarizes the risk
ievels assigned to each PRI category.

Table 5.31
Qualitative Assessment for Landslide

Possible ; 12 to 24 haurs | Less than 6 hours

I

Future updates to this Plan will atternpt to address landslide vuinerability in greater detail, if warranted.
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Annualized Loss Estimate: Negligible
PR! Value: 2.3

Dam faiiure is considered uniikely in the Norhern Virginia region due to existing safety measures and
rigorous inspection reporting programs. The Virginia Department of Congervation and Recreation (DCR)
requires specific operation and maintenance procedures, as well as routine inspections ang regularly
updated emergency acticn plans for each of the major and state-regulated dams in the Northern Virginia
region. Therefore, future damages caused by dam failure and associated dollar iosses are expected io
be negligible — though the danger remains reai and will continue to receive critical attention through the
DCR's Dam Safety and Floodpiain Management Program.

As discussed in the Hazard Analysis section, there are six dams in the region classified as “high” hazard,
all located in Fairfax and Prince William counties. Again, these hazard classifications are not related to
the physical condition or structural integrity of the dam (nor the probability of its failure) but strictly tc the
potential for adverse downstream effects if the dam were to fail. There are no dam faiiure inundation
maps available for the Northern Vfrginia region, making it difficult to quantify the amount of at-risk
properties to such an event.

Oniy two of the major dams classified as high hazard have a drainage area of more than 20 square miles
(the Upper Occoquan dam in Fairfax County and the T. Nelson Elliot dam in Prince William County),
making the possibility of a catastrophic dam failure event elsewhere highly uniikely in the region. The
Northern Virginia region is likely more prone to intentional water releases by dam operators immediately
prior to or during major rainfall events, though in such cases the releases are coordinated with jocal
emergency management officials to minimize potential risks to people and property.

According to the qualitative assessment performed using the PRI tool, the dam failure hazard scored a
PRI value of 2.3 (from a scale of 0 to 4, with 4 being the highest risk level). Tabie 6.32 summarizes the
risk levels assigned to each PRI category.

Table 6.32
Qualitative Assessment for Dam Failure

tniikely Critical i Less than 6 hours } Less than one week
I

Future updates to this Plan will attempt to address dam failure vulnerability in greater detail, if warranted.
This may include a detailed analysis of properties directly downstream of the high hazard dams in order
to better determine the amount of people and value of properties located in potential inundation zones
and thereby vulnerable to dam failure.
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ir addition to the hazard analysis ang vulnerability assessment completed for the Neorthern Virginia region
as a whols, officials from each of the participating local jurisdictions were asked to provide information on
any unique hazard risks that were omitted or not satisfactorily addressed during the drafting stage of the
Plan and through a survey instrument distributed at the Mitigation Strategy Workshop.

in response to this requesi, officials from fhree jurisdictions responded with specific concerns. These
responses are summarized in Tabie 6.33.

Table 6.33
Unique Risks and Hazard Concerns

Y
City of Fairfax vulnerabie to manmade and natural hazards mcludmg lightning, high
winds and flooding.
The airport {particuiany areas around Broad Runj are prone to
| frequent flonding: - A nearby mobiie home park (approximately 200
: City of Manassas units) is identified as presenting a umgue rish, in addition to
i appmxsmaiely 11 commercial bmidmgs and the air traffic controt
tower

Prince William County | Pipeline rupture and train deraiiment identified as unique risis.

i
H

No other loca! jurisdiction identified unique hazards of concern beyond those already covered under this
Pian.
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The vuinerability assessment performed for the Northern Virginia region resulied in significart findings
that aliow the Mitigation Advisory Committee {o prioritize hazards risks and its proposed hazard mitigation
sirategies. Prior to assigning conclusive risk levels for each hazard, the Mitigation Advisory Committee
reviewed the rasults of quantitative and qualitative assessments shown in the following tables.

Table 6.34 summarizes the degree of risk assigned to each category for ail wdentified hazards in the
Northern Virginia region based on the application of the PRI tool.  Assigned nsk levels were based on
nistorical and anecdotal data, as well as input from the Mifigation Advisory Commitlee. The results were
then used in calculating PRI vaiues and making conclusions for the gualitative assessment.

Table 6.34
Summary of Qualitative Assessment

L[)rought Possible Limited Moderate | More than 24 hours | More than one week |

[ Extreme Temperaturés Likesty Minor Large Mare than 24 bours | Less than one week
Fiood j_Highly Likely Critical Moderate € to 12 hours Less than one week

| Hurricanss and Tropical Storms Possibie Criticat Large More than 24 hours | Less than 24 hours

! Severe Thunderstorms Highiy Likely Limited Small Less than 6 hours Less than 6 hours

! Tomadoes I Likely T Critica! T Smal E Less than 6 hours i Less than 6 huurs;'

LV\.ﬁldﬁrt-:: Highly Likely r Minor :T Small E Less than 6 hour'.s_I ( Less than one week

i Winter Storms Highly Likely T Liméted. Largs 5 More than 24 hours 1 Lass than one week

| Erosion i Likely Minor Nagligible More than 24 hours | More than one week

: Eanhquakes ' Uinlikaly Minar L'an;e E Less than & hours Less than & hours
Sinkholes Possible Minor Negligible ’ 6 to 12 hours [ Less than 6 hours

. Landsfides Possible | _Mmm Small | 1210 24 haurs é Less than & hours
Dam Failure [ Unlikely : Cnitical Smail | Less than 6 hours g_Lass than one week
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Table 6.35 summarizes the apnualized loss estimates thal were generated {or the applicable hazards
based on the guantilative assessment. Table 6.36 summarizes the PRI values determined for each
hazard based on the quaiitative assessment. The resuits and comparisons of both assessmenis helped
the Mitigation Advisory Commities in deterrnining the fina! congiusions on overall hazard risk for the
Northem Virginia region.

Tabie §.35 Table 6.36
Annualized Loss Estimates Priority Risk index (PR Values
1‘ Hurricanes and Tropical Storms $33,723,000 ] Fiood 3.3
" Fiood - | $3,812,000 : Winler Storms 3.0
1 :
Drought | $2,207,000 Severe Thunderstorms 2.7
- Revers Thundersiomms $1,110,000 Tomadoes 2.7
Tomadoes $731,000 I Murricanes and Tropical Storms 2.6
- Earthquakes $341,000 Wildfire 2.6
?Nnter Storms $108,000 | Extreme Temperatures 2.4 i
' Wikitire $26,000 | Drought 2.3 !
Extreme Temperatures Negligible Dam Failure 2.3
Erosion - “Negilgible | | Erosion 1.9
Sinkholes Negligible Earthquakes 1.8
L andslides Negilgible Landslides 1.6
Dam Failure | Negligible Sinkhoies 1.5
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The conclusions drawn from the gualitative and guantitative assessments, combined with finai
determinations from the Mitigation Advisory Committee, were fitted into three categories for & final
summary of hazard risk for the Northern Virginia region based on High, Moderate or Low designations
{Table 8.37). It should be noted that although some hazards are classified as posing Low risk, their
pccurrence of varying of unprecedented magnitudes is still possibie and will continue to be reevaluated
during future updates of this Plan.

Tabie 6.37
Conclusions on Hazard Risk for the Northern Virginia Region

Fiood
Severe Thunderstorms
Tornadoes
Winter Storms

Hurricanes and Tropical Storms
Drought
Wildfire

: [ Earthquakes
P LS S T Extreme Temperatures
MW DIewW Dam Failure
IR Lcw RlSK : Erosion
C T Landslides
Sinkholes




CAPABILITY
ASSESSMENT

This section of the Plan discusses the capability of the participating loca! jurisdictions to implement
hazarg mitigation activities. |t consists of the foillowing six subsections:

What is a Capability Assessment?

Conducting the Capability Assessment

Capability Assessment Findings

Coenclusions on Local Capabiiity

Linking the Capability Assessment with the Risk Assessment and the Mitigation Strategy
Plan Review Matrix
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SRR IS L APpaBUY ASSessment!

The purpose of conducting a capabiiity 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.’ 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 depariments tasked with their implementation. A capability
assessment helps to determine which mitigation actions are practical and likely t¢ 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 iocal jurisdiction’s relevant plans,
ordinances or programs already in place; and an analysis cf its capacity to carry them out. Careful
examination of local capabiliies will detect any existing gaps, shortfalls or weaknesses with ongoing
government activities that could hinder proposed mitigation activities and possibly exacerbate community
hazard vulnerability. A capability assessment also highiights the positive mitigation measures already in
place or being implemented at the local government ievel, which should continue to be supporied and
enhanced through future mitigation efforts.

The capability assessment completed for the Northern Virginia region’'s local governments serves as a
critical planning step and an integrai 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 not only helps establish the goals and objectives for locai governments to pursue under
this Plan, but also ensures that those goals and objectives are realistically achievable under given local
conditions.

' While the Interim Final Rule for implementing the Disaster Mitigation Act of 2000 does not require a local
capability assessment to be completed for local hazard mitigation plans, it is a critical step in developing a
mitigation strategy that meets the needs of each jurisdiction while taking into account their own unique abilities.
The Rule does state that a community’s mitigation strategy should be “based on existing authorities, policies,
programs and resources, and its ability to expand on and improve these existing tools™ (44 CFR, Part 201.6(c)(3)}.
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in order ¢ facilitate the inventory and analysis of focal government capabiiities throughout the Nerthern
Virginia region, a detailed Capabillly Assessment Suwev‘ was distributed. The survey questionnaire,
which was compieted by appropriate local governmenti cfficials, reguested information on 2 variety of
“capability indicators” such as exisling local plans, poiicies, programs or ordinances that contribute to
andior hinder the community's ability to impiement hazard mitigation actions. Other indicators ingiuded
information relatec {o each jurisdiction’s fiscal, adminisirative and technical capabilities, such as access to
iocal budgetary and personne! resources for mitigation purposes. Survey respondents were aiso asked
to comment on the current poiitical climate in their jurisdiction with respect to hazard mitigation, an
important consideratior: for any local planning or decision making process.

At a minimum survey resuits provide an exiensive inventory of existing iocal 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
jurisdiciion’'s degree of locai capability, but also serves as & good source of introspection for those
jurisdictions that want to improve their capabilities as identified gaps, weaknesses or conflicts can be
recast as opportunities for specific actions to be proposed as part of the community’s mitigation strategy.

The information provided by participating jurisdictions in response {c the survey questionnaire was
incorporated into a database for further analysis. A general scoring rne'cht:»dolcnt_:;y3 was then applied to
quantify and rank each jurisdiclion’s overall capability relative to one another. According to the scoring
system, each capability indicator was assigned a point value based on its relevance to hazard mitigation,
Additional points were added based on each jurisdiction’s self-assessment of their own planning and
regulatory capability, administrative and technical capability, fiscai capability and political capability.

A total score and genera! capability rating of "High,” “Moderate” or “Limited” was determined for each
jurisdiction according to the total number of points received. These classifications are designed to
provide nothing more thah a general assessment of each individual jurisdiction’s local capability relative
to one another using a consistent methodology. In combination with the narrative responses provided by
focat officials, the resulfs of this multi-jurisdictional capabiiity assessment lend critical information for
deveioping an effective and meaningful mitigation strategy.

£ e B fi i deopepmioid Fingdioe
LMY A SECERIFOH FONIINGE

The findings of the capability assessment are summarized in this Plan to provide insight into the relevant
capacity of participating jurisdictions to implement hazard mitigation activities. All information is based
upon the input provided by local government officials through the Capability Assessment Survey and
during meetings of the Mitigation Advisory Committee. All completed survey questionnaires are available
from the Northemn Virginia Regional Commission upon request.

Planning and Regulatory Capability

Planning and regulatory capability is based on the impiementation 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. §

I The Cypability Assessment Survey instrument used to assess county and municipal capabilities is available through
the Northern Virginia Regional Commission upon request.

* The scoring methodology used to quantify and rank each jurisdiction’s capability is fully described in this section
of the Plan along with conclusions on Jocal capability.
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inciudes emergency response and mitigation planning, comprehensive land use planning and
transportation planning, in addition to the enforcement of zoning or subdivision ordinances and building
codes that regulate how land is developed and struciures are buill, as well as protecting environmental,
historic and cultural resources in the community. Although some conflicts can arise, these pfanning
initiatives generally present significant spportunities to integrate hazard mitigation principies and practices
into the iccal decision making process.

This assessment is designed {o provide a genera! overview of the Key pianning and regulatory fools or
programs in place or under development for participating jurisdictions, 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 impiementation of this Pian with existing
pianning mechanisms where appropriate.

Table 7.1 provides a summary of the relevant loca! plans, ordinances and programs afready in place or
under development for participating jurisdictions. A checkmark {¥)) indicates that the given item is
currently in place and being implemented by the local jurisdiction {or in some cases by the County on
behalf of that jurisdiction), or that it is currently being developed for future implementation.
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Table 7.1
Relevant Plans, Ordinances and Programs
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A more detailed discussion on sach 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.
information on local capability, and can be obtained from the Northern Virginia Regional Commission.

Emergency Management

Copies of the completed surveys provide more detailed

Hazard mitigation is widely recognized as one of the four primary phases of emergency management.
The three other phases include preparedness, response and recovery.
interconnected with hazard mitigation as Figure 7.1 suggests. Opportunities to reduce potential losses
through mitigation practices are most often implemented before disaster strikes, such as elevation of
fiood prone structures or through the continuous enforcement of policies that prevent and reguiate
development that is wvuinerabie to hazards because of its location, design or other characteristics.
Mitigation opportunities will also be presented during immediate preparedness or response activities
(such as installing storm shutters in advance of a hurricane), and cerainly during the long-term recovery
and redevelopment process foliowing a hazard event.

In reality each phase is
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Figure 7.1
The Four Phases of Emergency Management

Planning for each phase is a critica! part of & comprehensive emergency management program and a key
to the successful implementation of hazard mitigation actions. As a result, the Capability Assessment
Survey asked several questions across a range of emergency management plans in order to assess the
jurisdiction’s willingness to pian and their level of technical planning proficiency.

Hazard Mitigation Plan: A hazard mitigation plan represents a community’s blueprint for how it intends to
reduce the impact of naturai 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 current mitigation planning process, none of the jurisdictions had completed & hazard
mitigation plan.

Disaster Recovery Plan: A disaster recovery plan serves fc 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 iosses. Disaster recovery plans can also lead to
the preparation of disaster redevelopment policies and ordinances to be enacted following a hazard
event.

« Ten (10) out of fourteen (14) jurisdictions have or are developing Disaster Recovery Plans,

although some jurisdictions indicate that other plans include this topic, e.g. emergency operations
plan, and there is no separate disaster recovery plan that addresses long term recovery issues.

Emergency Operations Plan. An emergency operations plan outlines responsibilities and the means by
which resources are deployed during and foliowing an emergsncy or disaster.

e All municipal jurisdictions have or are preparing their own local emergency operations plans.
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Continuity of Operafion Plan: & continulty of operations pian establishes 2 chain of command, line of
succession and plans for backup or aiternate emergency faciiities in case of an exireme emergency or
cisaster event.

¢ Survey resuits indicate that all jurisdictions with the exception of two (2], have continuity of
operations pians in place; the Town of Dumfries and the Town of Purcellviile.

Radiological Emergency FPlan. A radiological emergency pian delineates roles and responsibilities for
assigned personnet and the means to deploy resources in the event of a radiological accident.

¢ Ali local jurisdictions have 2 pian to address radiological emergencies, with the exception of three
(3). They are Loudour: County, the Town of Dumfries and the Town of Purcellville.

SARA Title Il Emergency Response Plar. A SARA Titie il 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 reguired by federal law under Title 11! of the Superfund Amendments and
Re-authorization Act {SARA), also known as the Emergency Planning and Community Right-to-Know Act
{EPCRA).

s All the iocal jurisdictions have an Emergency Response Plan for chemical emergencies, except
the Town of Dumfries. They have indicated in their survey response that they depend on Prince
William County, the Commonwealth and FEMA in the event of an incident.

General Planning

The implementation of hazard mitigation activities often invoives agencies and individuals beyond the
emergency management profession. Stakeholders may inciude local planners, public works officials,
economic development specialists and others. In many instances, concurrent local planning efforts will
help to achieve or compiement hazard mitigation goals even though they are not designed as such.
Therefore, the Capability Assessment Survey also asked questions regarding each jurisdiction’s general
pianning capabilities and to the degree fo which hazard mitigation is integrated into other on-going
pianning efforts.

Comprehensive Land Use Plan: A comprehensive land use plan establishes the overall vision for what a
community wants to be and serves as a guide to future governmental decision making. Typically a
comprehensive plan contains sections on demographic conditions, land use, transporiation elements and
community facilities. Given the broad nafure of the plan and its regulatory standing in many
communities, {he integration of hazard mitigation measures into the comprehensive plan can enhance the
likelihood of achieving risk reduction goals, objectives and actions.

« Survey results indicate that all the jurisdictions have a comprehensive land use pian. All the
jurisdictions indicated that their iand use plans either strongly support or help facilitate hazard
loss reduction. Some jurisdictions indicated that although hazard mitigation is not specifically
addressed in the plan, some elements of the plan might be relevant to hazard mitigation, e.g.
environmentai protection.

Capital Improvements Pian. A capital improvement plan guides the scheduling of spending on public
improvements. A capital improvements pian can serve as an important mechanism for guiding future
development away from identified hazard areas. Limiting public spending in hazardous areas is one of
the most effective long-term mitigation actions avaiiable to loca! governments.
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¢ Survey resulis indicate that all jurisdictions have & capital improvements pian in place or under
development, Most of these are 5-year plans thai are updated annually, and all survey
respondents indicated they either support or faciiitate loss reduction efforts in their community.

Historic Preseivation Plan. A hisioric preservation pian is intended to preserve historic siructures or
gistricts within & community. An often cveriooked aspect of the historic preservation plan is the
assessment of buildings and sites located in areas subject to natural hazards. and the identification of
ways to reduce future damages.® This may involve retrofitting or relocation techniques that account for
the need to proteci buildings that do not meet current buiiding standards, or are within a historic district
that cannot easily be reiocated out of harms way.

= Survey results indicate that ten (10) out of fourteen (14) jurisdictions have a historic preservation
plan for their communities. Arlington County, the Town of Dumfries and the Town of Vienna
indicate that they do not have any plans that address historic preservation.

« [n Alexandria, six of the city's most important historic sites are owned and operated by the City of
Alexandria and fall under the administration of the Qffice of Historic Alexandria, the department of
City government charged with the conservation, interpretation and promotion of these links to the
past.

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

» Survey resuits indicate that all jurisdictions in the Northern Virginia region have adopted and
enforce a zoning ordinance. All jurisdictions indicated that their zening ordinance either strongly
supports or helps facilitate hazard ioss reduction.

Subdivision Ordinances: A subdivision ordinance is intended {o regulate the development of housing,
commercial, industrial or other uses, including associated public infrastructure, as fand is subdivided into
buildable lots for sale or future deveiopment, SUDdIVfSIOi‘I design that accounts for natural hazards can
dramatically reduce the exposure of future development.®

s Survey results indicate that all jurisdictions in the Northemn Virginia region, except Arfington
Ceunty, have adopted and enforce a subdivision ordinance. The jurisdictions indicated that their
ordinance either strongly supports or helps facifitate hazard joss reduction.

Building Codes, Permitting and Inspections: Building Codes regulate construction standards. in many
communities permits are issued for, and inspections of work take place on, new construction. Decisions
regarding the adoption of buiiding codes (that account for hazard risk), the type of permitting process
required both before and after a disaster, and the enforcement of inspection protocols all affect the level
of hazard risk faced by a community.

4 See Protecting the Past from Natural Disasters. 1989, Nelson, Carl. National Trust for Historic

Preservation: Washington, D.C.

® For additional information regarding the use of subdivision regulations in reducing flood hazard risk, see
Subdivision Design in Ficod Hazard Areas. 1997. Morris, Marya. Planning Advisory Service Report
Number 473. American Planning Association: Washington, D.C.



CAPABILITY ASSESSMENT

NORTHERN VIRGiN!A REGiOoRNAL Hazaro MiTigaTi1OnN PLAN

s The Virginia Uniform Statewide Building Code (USBC) is a state regulation promuigaied by the
Virginia Board of Housing and Community Development for the purpose of establishing minimum
reguiations fo govemn the construction and maintenance of buildings and struciures. As of
Ogiober 1, 2003, the 2000 version of the Internationa! Buliding Code and Internaticnal Fire Code
were adopted by the Commenweaith of Virginia.

« As provided in the Uniform Statewide Building Code Law, the USBC supersedes the building
codes and regulations of the counties, municipalities and other political subdivisions and state
agencies.

The acoption and enforcement cf 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).6 Under the BCEGS program, 1S0O assesses the buiiding codes in effect in a particular
community and how the community enforces its buiiding codes, with special emphasis on mitigation of
fosses from nalural hazards. The results of BCEGS assessments are routinely provided to 1SO’'s member
private insurance companies, which in turn may offer ratings credits for new buildings constructed in
communities with strong BCEGS ciassifications. The concept is that communities with well-enforced, up-
to-date codes should experience fewer disaster-related losses, and as a result should have lower
insurance rates.

in conducting the assessment, I1SO collects information related to personnel gqualification and continuing
education, as well as number of inspections performed per day. This type of information combined with
iocal building codes is used to determine a grade for that jurisdiction. Table 7.2 shows the BCEGS rating
for the jurisdictions in the Northerr Virginia region. The grades range from 1 to 10, with the lower grade
being better. A BCEGS grade of 1 represents exemplary commitment to building code enforcement, and
a grade of 10 indicates less than minimum recognized protection.

Table 7.2
BCEGS Rating for the Northern Virginia Region

Arington County | 2000 3
Fairfax County ? 1897 3
Loudoun County 1997 ; 3
Prince William County 1897 ; 4
Alexandria, City of 1998 3
Fairfax, City of 1898 : 4
Falls Church, City of 1998 | 5
Manassas, CHy of 16487 4
Manassas Park, City of 2000 3
Dumiries, Town of 1867 i 5
Hermndon, Town of 1997 , 3
Leesburg, Town of ! 1887 ‘ 3
Purcellville, Town of | 1997 3
| Vienna, Town of 4 NIA ‘; Ni& g

Source. Insurance Services Qffice, Inc. (IS0}

® 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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Fioodplain Management

Fiooding represents the greatest natural hazard facing the nation, At the same time the {cols availabie to
reduce the impacts associated with flocding are among the most developed when compared to other
hazard-specific mitigation techniques. In addition to approaches thai cut across hazards, such as
education, outreach, and the training of iocal officials, the National Flood Insurance Program (NFIP)
contains specific regulatory measures that enhable government officials to determine where and how
growth occurs relative to flood hazards. Participation in the NFIP is voluntary for local governments, but
the program is promoted by FEMA as a first step for implementing and sustaining an effective hazard
mitigation program. It is therefore used as a key indicator for measuring iocal capability as part of this
assessment.

In order for a county or municipality to join the NFiP, they must adopt a local fiood damage prevention
ordinance that 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 the 100-year flood, and that new floodplain development wili not aggregate
existing flood problems or increase damage to other properties. Another key service provided by the
NFIP is the mapping of identified fiood hazard areas. Once prepared the Flood Insurance Rate Maps
(FIRMs) are used to assess flood hazard risk, regulate construction practices and set flood insurance
rates. FIRMSs are an important source of information to educate residents, government officials and the
private sector about the likelihood of flooding in their community.

All jurisdictions in the Northern Virginia region currently participate in the NFIP, and each participating
jurisdiction is committed to maintaining confinued compliance with the NFIP and where appropriate
exceeding the minimum NFIP federa! standards. Table 7.3 summarizes NFIP participation for each of the
Northern Virginia region's local jurisdictions along with general NFIP policy data.’

Tabie 7.3
NFIP Participation in the Northern Virginia Region

Arlington County 12/31/1976 5/3/1882 189 | 34,676,100
IFairfax County _ 111972 3511880 2426 363,189,800
Loudoun County 1/5/1878 71572001 222 50,706,600
Prince Wiltism County i 124171981 11511995 458 87,103,000
Alexandria, City of 5/8/1970 5/15/1991 1,634 162,650,700
Feirfax, City of 120171971 2119/2003 ' 228 22,018,800
Falls Church, City of 21371982 7/16/2004 1 58 11,997,300

i Manassas, City of 9/29/1978 7718/2003 13 1,375,700
Manassas Park, City of 1/3/1979 1/5/1995 60 10,480,900
Dumdries; Town of B/15/1980 1/5/1985 : 5 1,017,500
Herndon, Town of B/1/1979 8/M11M187g 20 6,264,600
Leeshurg. Town of 9/3041982 71512001 3g 7.218.000 !
Purceliville, Town of 11/15/188% 71572001 3 870,000 :
Vienna, Town of : 21341487 2131882 48 4,250,600

Source: Federal Emergency Management Agency

? General NFIP policy data (participation and coverage) is current as of September of 2004 as provided by the
Federal Emergency Management Agency.
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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 ficod mitigation activities that go beyond the minimum
requirements of the NFIP, adding exira local measures to provide protection from flooding. Al of the 15
creditable CRS mitigation activities are assigned g range of point values. As points are accumulated and
reach identified threshoids, communities can apply for an improved CRS class. Class ratings, which run
from 10 to 1, are tiec o flood insurance premium reductions as shown in Table 7.4, As class ratings
improve (decrease), the perceni reduction in flood insurance premiums for NFIP policy holders in that
community increases.

Table 7.4
CRS Premium Discounts, By Class

45%

1

2 - 4%
3 - 5%
4 . 30% !
& - 25%
B ! w
7

g

9

20%

] _ 15%

City of Alexandria; Fairfax County; Prince William Gounty 10%
{ Town of Vienna; Arlington County 5%

10 Loudoun County g g

Source: Federal Emergency Management Agency
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Community participation in the CRS is voiuntary. 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 based on communrity
feedback to make the CRS more user-friendly, Extensive technical assistance is alsc available for
communities who request it.

¢ As evident from Table 7.4, there are currently six (68) CRS communities in the Northern Virginia
region. Of those, three (3) are CRS Class 8 communities, two {2) are CRS Class 9 communities
and one (1) is a CRS class 10 community.

Floodplain Management Plan. A floodplain management plan (or a flood mitigation pian) provides a
framework for action regarding the corrective and preventative measures in piace to reduce flood-related
impacts.

+ Survey results indicate that eight (8) out of fourteen {14) jurisdictions in Northern Virginia have a
floodplain management plan in place. Where the Town of Vienna has indicated NA (not
applicable}, perhaps impiying that it is not needed, the City of Alexandria and the Town of
Leesburg have indicated that a floodplain management plan is under development.

Open Space Management Plan: An open space management plan is designed to preserve, protect and
restore largely undeveioped lands in their natural state, and to expand or connect areas in the public
domain such as parks, greenways and other outdoor recreation areas. In many instances open space
management practices are consistent with the goals of reducing hazard losses, such as the preservation
of wetlands or other fiood-prone areas in their natural state in perpetuity.
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e Survey resulis indicate that all jurisdictions in the region except Prince Wiillam County have
prepared or are preparing an open space management pian; either separately or ag a part of the
comprehensive plan.

Stormwater Management Plam A stormwater management pian is designed o address fiooding
associated with stormwater runoff. The stormwater management plan is typically focused on design and
construction measures that are intended to reduce the impact of more frequently ccecurring minor urban
flooding.

= Survey resuits indicate that all jurisdictions except Prince Wiliiam County have prepared, or are
preparing a stormwater management plan.

Summary of Planning and Regulatory Capability by Jurisdiction

After an inventory of planning and regulatory capability by topic in the previous section, this section
highiights findings from reviewing those documents, ie. comprehensive plans, zoning ordinances,
subdivision ordinances, and open space master plans on file with the Northern Virginia Regional
Commission to determine how they relate tc potential hazard mitigation goals and policies.

Though many of the plans do not address hazard mitigation directly, often hazards are described in terms
of floodplains, steep slopes, and problemns soils {including limestone conglomerates). Tree protection
policies also were included because of the winter storm risk. Communities should take the opportunity in
the next cycie of plan review and update to consider hazard mitigation in their plans. This may include
inserting a policy that requires natural hazards to be considered when siting public facilities, or a policy
that ensures that infill development does not result in ignoring floodplain restrictions. The exiensive
development history of the Northern Virginia region could present challenges because of the need to
coordinate hazard mitigation and historic preservation goals.

A thorough matrix of the plans and policies reviewed as part of the capability assessment can be found in
at the end of this section (Plan Review Matrix). The following sections provide a brief overview of
highlights for each jurisdiction,

Arlington County

Artington County has a wealth of plans and polices that could facilitate hazard mitigation. As a
participating member of the NFIP, Arlington has a floodplain ordinance that includes a 7 foot freeboard
requirement and a 15 foot setback requirement. Arington County has adopted an Open Space Master
Plan that recognizes stream valleys as environmentally sensitive sites in need of protection. in addition,
the plan includes a strategy to collaborate with Virginia Power on tree trimming.

Fairfax County

Fairfax County’s land ciassification plan encourages consideration of cluster development, which couild be
used to create open space and protect stream valleys. The plan recognizes the need to respect the
environmental constraints of sites. The revitalization goal should result in steering development to
previously developed areas. When redeveloping sites, considerations should include whether they are in
hazardous areas.

Fairfax County has a number of goals that address problem soiis and deveiopment in the floodplain. The
plan calls for establishing Environmental Quality Corridors (EQCs) that include the 100-year ficodplain, as
well as maintaining Resource Protection Areas. The policy plan also includes stormwater management
goals.
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Fairfax County is & member of the NFIP. its floodpiain ordinance [s codified as pari ¢f the zoning
ordinance and includes an 18 inch freeboard reguirement and a 15 foot setback. The ordinance alsc
gpecifies allowabie uses.

Loudor County

Environmentai preservation (which inciudes floodplains and cther hazardous areas) can be found
throughout Loudoun County’'s comprehensive plan. The County uses a number of tools io impiement its
comprehensive plan including proffers, user fees, and special taxing districts. Continued participation in
the NFIP is included as a policy in the plan. The pian also describes the need for performance standards
for development in iimestone conglomerate areas because of the potential sinkhcle danger. The open
space policies in the plan could also be used to facilitate hazard mitigation.

The NFIP requirements are met in Loudoun County's floodplain overlay district laid out in the zoning
ordinance. The ordinance addresses allowable uses and includes a requirement for site pians for all
developments in the fiocdplain. The zoning ordinance also creates two other overlay districts that couid
be used to meet mitigation goals. They are the Mountainside Development and Creek Valley Overlay
Districts.

Frince William County

Prince William County's plan includes policies that address stormwater management, environmental
protection, and open space creation. A particularly relevant environmental strategy is to ensure that any
construction in a flood hazard district {identified by FEMA) is consistent with the Flood Hazard Overlay
District and Chesapeake Bay Preservation Area Overiay District requirements. The plan encourages the
use of easements and proffers to protect environmentally sensitive areas.

New development must consider the impact on ievel cof service provided by fire and police stations and
take steps to mitigate any impacts. According to the pian, siting of fire and police stations should
consider scil conditions,

Prince William has chosen to adopt the NFIP-required regulations as part of its zoning ordinance. The
ordinance includes an 18 inch freeboard requirement and a 15 foot setback from the SFHA. Oniy five
low-intensity uses are permitted while all cthers are prohibited. The ordinance exempts historic buildings
from nonconformity requirements.

Alexandria, City of

The comprehensive plan for the City of Alexandria was not available at the Commission. A 1982
Waterfront Design Plan encouraged the continued use of rip-rap and seawalls as edge-defining tools.

As an independent member of the National Flood Insurance Program (NFiP), the City of Alexandria has
floodplain regulations. The regulations are part of the City’'s zoning ordinance and are impiemented
through an overiay district. The City does not have a freeboard or setback reguirement nor do they
regulate uses in the floodplain. The Chesapeake Bay Preservation ordinance requires a 100-foot buffer
around certain streams, some of which flow through Alexandria.

Fairfax, City of

While the City acknowliedges the existence of floodpiains and problem soils in its jurisdiction, the
comprehensive plan does not address them specifically. Development is directed to preserve existing
natural features to the maximum extent possibie. The comprehensive plan does include a sirategy to
eliminate distracting elements from the City’s roadways {2.g., overhead wires). While the context of this
strategy is community appearance, the undergrounding of utilittes can be a successful mitigation
measure.
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The City's zoning ordinance inciudes its NFiP-required ficodplain regulations. The regulation places strict
controls on uses, limiting them fo utilities and public facilities, agricultural, outdoos recreationsl, parking
areas, and residential accessory uses. Freeboard requirements of 1 foot and & 15 foot setback from the
FEMA delineated Special Flood Hazard Area {SFHA] also are inciuded (the iatter is in the County design
manuai},

Falls Church, City of

The City has a number of policies that could support hazard mitigation efforts. The comprehensive plan
requires development proposals (¢ be analyzed with respect (o the carrying capacity inciuding impact on
naturai resources. The pian alsc recognizes that the Cily restricts uses and development in ali lands
within the 100-year fioodpiain. The plan calls for the zoning ordinance ta be revised to refiect principles of
*sustainable development” as sel forth in the document.

Since the City is essentially built out, the plan recognizes that future development wili be the
redeveiopment of existing properties. The pian requires that redevelopment plans address previously
ighored environmental issues and inciude a map of physicat constraints that shows floodplains and soils.

Creation and maintenance of open space is a large portion of the plan. One of the strategies included in
the plan is the creation of a greenway/natural park aiong Four Mile Run. implementation tools mentioned
include acguisition through fee simpie, easement, or eminent domain, which shows a willingness of the
City tc use these tools when needed. Citizen education and involvement is also highiighted in the plan
indicating that the City is able to do extensive public outreach and perhaps involve the public in mitigation
projects.

Manassas, City of

The comprehensive pian for the City of Manassas mentions 100-year floodplains but does not address
them any further. One of the land use piann'mg concepts, however, is that “residential areas should be
reasonably free from potential hazards.” The subdivision ordinance also requires that iand subject fo
“flooding and deemed topographically unsuitable shall not be platted for residential occupancy.”

The floodplain management ordinance is separate from the zoning ordinance. The zoning ordinance
does require that the finai site plan include information regarding the iocation of fire hydrants and storm
drainage system (including floodplains).

Manassas Park, City of

The comprehensive plan of the City of Manassas Park does not address hazard mitigation nor does it
include any environmental goais that could be related to mitigation. The chsest relationship is the land
use goal, which says that development shouid be cost-effective.

The City's subdivision ordinance requires that “land subject to flooding and land deemed topographically
unsuitabie shall not be platted for residential occupancy, or for such other uses in such a way as to
endanger health, life, or property, or aggravate erosion of fiood hazards.”

in addition, the City has a floodplain overlay district as part of its zoning ordinance. The district is defined
as four sub-districts (floodway, flocdway-fringe, approximated floodpiain, and shallow floodplain). Maobile
homes are prohibited in the floodway. Allowable uses for the ficodway are delineated while development
in the other three sub-districts is allowed as long as it is floodproofed. The ordinance also includes
procedures for nonconforming structures.
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Dumifries, Town of

The comprehensive pian for Dumfries addresses hazard miligation indirectly through the policies
censerving stream valieys and other sensitive aregs. in addition, the plan cails for limiting development in
areas with problem soils.

The Town uses a floodplain overiay district to enforce its floodplain management policies. The district is
impiemented as part of the Town's zoning ordinance. The ordinance reguires that the zoning
administrator determine that the building site is reasonably safe from flooding before development is
permitted. Uses in the floodway are limited {o agricultural, public and private recreationai, and those that
are accessory to residential, industrial and commercial uses. The uses permitted in the flocd-fringe and
approximated floodplain are much broader; ali uses that are allowed in underlying districts are allowed as
iong as elevation or floodproofing can be shown.

Hemdon, Town of

Herndon's comprehensive plan shows concern for the naturai environment and recognition of the need to
develop within its restraints. The plan prohibits new development in the floodplain. The plan also calis for
the floodpiain ordinance tc be updated. Tree maintenance is another component of the plan. A program
component inciudes the continual budgeting for tree pianting, tree removal, and tree maintenance and
care.

in recognition of the advanced state of development in the town, the plan includes guidance on
redevelcpment and infill development. Evaluation guidelines for such projects, which could coniribute
towards risk reduction, include:

placement of utility lines underground,

efforts to minimize impervious surfaces,

provision of stormwater detention/retention,

grass swales as surface drainage, and

restaration of the fioodplain.

In addition, the plan indicates that redevelopment efforts should avoid the floodplain,

The Town's zoning ordinance contains its fioodplain management requirements. As with other
jurisdictions in the region only a limited number of uses are permitted in the flcodplain. These uses are
agriculturat uses, public and private recreafional uses and activities, and utility and public facility
improvements.

Leesburg, Town of

Leesburg's 1997 comprehensive plan's goals include assuring that development respects environmental
factors. These factors include ficodplains and geology. Sinkholes and shrink-swell soils are identified as
potential hazards by the Town of Leesburg in its comprehensive plan. Concern for these hazards is
reflected in the objectives limiting development on steep slopes and controiling development on problem
soils. With respect to fiooding issues, the Town policies include preserving the 100-year fioodpiain within
the Town’s limits and keeping waterways clear of fitter and debris.

Fioodplain management practices are contained within the Town's zoning ordinance, as a separate
floodplain overlay district. By-right uses are limited to agricultural, public and private recreational uses,
and accessory residential, commercial and industrial uses. Conditional uses include utilities, and
temporary uses such as circuses and storage. Mobile homes are prohibited in the floodpiain, uniess in an
existing mobile home park. The ordinance aisc provides guidance for considering variance reguests on
nonconfarming structures.
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Furceliville, Town of

The Town of Purcsliville’s comprehensive plan states that 2 harmonious pattern of {and use shoula be
encouraged. The first land use cbjective addresses delinesting land districts for conservation and other
uses io separate incompatible uses. The land use eiement aisc recogrizes the need o protect the Scuth
Fork of the Catoctin Creek and its floodpiain, in part through enforcing the fioodplain management
ordinance. The plan demonsirates the willingness of the Town tc use various tools fo contro!
devetopment including zoning, subdivision reguiations and capital improvements programming.

Vienna, Town of

Vienna's Town Pian addresses stream valley protection and stormwater management but does not
specificatly address floodpiain management. The plan also supports the replacement of utility lines in the
commercial area with underground lines, particuiarly along Mapte Avenue. While the rationale for this
has an aesthetic basis, it could have a mitigation effect as well.

The Town inciudes floodplain management as part of its zoning ordinance, which includes fioodplains as
an overlay district. The ordinance requires that any development in the ficodplain must obtain a permit
before it begins. The ordinance also provides guidance on issuing variances and on nonconforming
structures. in addition, the zoning ordinance includes a flood hazard mitigation provision. Among other
provisions, the section requires that electric water heaters, electric furnaces and other critical electrical
instaliations in the floodplain be elevated. Other vital appliances (i.e., HVAC) need to be designed to
prevent water infiltration.

Administrative and Technicai Capability

The ability of a local government to deveiop 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 evaiuated by determining how mitigation-related activities are assigned to local departments and if
there are adeguate personnel resources to complete these activities. The degree of intergovernmentatl
coordination among departments will also affect administrative capability for the implementation and
success of proposed mitigation activities. Technical capability can generally be evaiuated by assessing
the level of knowledge and technical expertise of local government employees, such as personne! skilled
in using Geographic Information Systems (GIS) to analyze and assess community hazard vulnerability.

The Capability Assessment Survey was used to capture information on administrative and technical
capability through the identification of available staff and personnei resources. Table 7.5 provides a
summary of the results for participating jurisdictions. A checkmark (¥} indicates that the given local staff
member(s) is maintaingd through each particular jurisdiction’s local government resources. Additional
information on administrative and technical capability for the Northern Virginia region is provided in the
hard copies of the completed surveys, which can be obtained through the Northern Virginia Regional
Commission.
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Tabie 7.5
Relevant Staff / Personne!l Resources

| Arlington County Y v | v v v v v
Faitfax-t}uunty v 1 Yooy i v ¥ P v v v .
Loudoun County A v s Y | v v

! Prince Witllam County ¥ v v v v v v v

| Alexandria, City of Y v v v v v v { v o

. Fairtax, Cly of Lo v v v : v P

l Falis Church, City of v v P v v v v

i Manassas, ity of M * v ¥ v v v ¥

| Manassas Park, City of M v v v | v v v v

: Bumfries, Town of oo v v v
Hemdon, Town of v v v v v ! v v

" Leesbury, Town of v v i v

| purcelivie, Townof | ¥ | ¥ v v v ] v v v v

 Vignna, Town of I ; ‘ I i

Fiscal Capability

The ability of a local government to take action is often ciosely associated with the amount of money
available to implement policies and projects.” This may take the form of outside grant funding awards or
locally-based revenue and financing. The costs associated with mitigation policy and project
impiementation vary widely. In some cases, policies are tied primarily to staff time or administrative costs
associated with the creation and monitoring of a given program. In other cases, direct expenses are
iinked to an actual project such as the acquisition of flood-prone hemes, 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
through the identification of locally availabie financial resources. Table 7.6 provides a summary of the
results for participating jurisdictions. A checkmark (¥) indicates that the given fiscal resource is locally

¥ 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, local jurisdictions should seek the means to become less dependent on
federal assistance, developing a more diversified approach that assesses the availability of federal, state and localiy-
generated funding to implement mitigation actions. Additionat assistance may be available from the business and
corporate sector as well as certain non-prefit organizations. This should be coupled with ar attempt to ideniify
mitigation measures that cost little or no money, yei may complement the larger array of actions identified in the
plan.
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availabie for hazard mitigation purposes {including match funds for state and federal mitigation grant
funds). Additional information on fiscal capabiiity for the Nertherr, Virginia region is provided in the hard
copies of the compieted surveys, which can be cobtained through the Northern Virginia Reglonal
Commisston.

Table 7.6
Relevant Fiscal Resources

rl:ngton County Y v ‘
Fairfax Courty v ¥ v v E v v
Loudoun County v v v _L i v
Prince William County v ¥ v P R v
Alexandria, City of v v 14 v v v v
Fatrfax, City of v : ¥ v
Falis Church, City of v v v v v v v
Mznassas. Chy of v v ¥ v v v ¥ v
Manassas Park, City of v v v v v v
! Dumfries, Town of v v ¥ i v v v v v v
Herndon, Town of v v v v v v
 Leeshurg. Town of v v i v v
!! Purcslivilie, Town of v v v S Y
Vienng, Yown of « ' ; 1

Political Capability

One of the most difficult capabilities to evaluate involves the political wili of a jurisdiction to enact
meaningful policies and projects designed to reduce the impact of future hazard events. Hazard
mitigation may not be a local priority, or may conflict with or be seen as an impediment to other goais of
the community, such as growth and economic development. Therefore the local political climate must be
considered in desighing mitigation strategies, as it could be the most difficult hurdie to overcome in
accomplishing their adoption and implementation,

The Capability Assessment Survey was used to capture information on each jurisdiction’s political
capability. Survey respondents were asked to identify some general examples of political capability for
their jurisdiction, such as guiding development away from identified hazard areas, restricting public
investments or capital improvements within hazard areas, or enforcing iocal development standards that
go beyond minimum state or federal requirements {e.g. building codes, floodplain management, etc.).
Table 7.7 provides a summary of the individual responses for each jurisdiction in the Northern Virginia
region.
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Table 7.7
Political Capability

7: Page 18

| Ariington County

Palitical enviconment is highly supportiva of mitigatior: planning. impiementation eLtral projacts have a high

! chance of being accomplished. Miligation strategies for anli-terrorism based upon limiting public access lo
! government facilities will be very limited,

. Fairtax County

| The Envirerimental Guaity Comidor palicy resomimencs tha areas inciuding 100-year floadplaing. adiacen! steep

siopes (15% o greater) wetlands connected i stresm valieys and minkmum buffer sress adjacent o streanms e
protectad o deveiopment - Magotiations fer BGC protsction sre sought during the zoning process. EGCS ars often
broagerin extent than floedpiaing and Resource Protection Areas, which sre afforded substaniial protection through
tie County Core. i agdition, By County's Resotice Profection Area dasignation inciudes Major Ficodplans
{Aootpieins asgociated with sireirms thal colest drainage from an ares equal To or greater thadt 350 acres), Thie
goas beyond munimum state reguiremeira for-RPA daatgﬁatma iy addition, the County has provided for specific
Ghesapnake say Preserveiion grea reaumtinm

Argiionally 88 noted in .lhe'smwy re_su[ia= the County has adopted a Zoning Ordinance . Subdiision Ordinance,
Pylillc ¥ acilives Manual, and Building and Flre Code requirements.  These regulations ab serve o pnstect upen
sroroachment on envirorunentaly sensitive aresis such 8s wallands . fioodpiging and areas of unsudahle solis.

: Loudour County

No comments provided

! Prince Willlam County

Tha el pofiical leadershin goneralty doas hot ight with edizens when 1 comes 10 buliding It hazandous arsas such

i a8 flood zones of aliowing rebialding in fuod zones

Alexandria, City of

Alexandria ranks 11ih in the United States in terms of density of poputation {8,000 people per square mile} which

makes it difficull to reduce geographical based hazards

+ Fairfax, City of

The Clty of Fairfax has impiemanted & strong approach te restricting consiruclion in eeas subject to floading
Ragulations goverhing npsrations and expansion of the bulk petroleum storage faciity incated within the Lity have
gisq been implemenied and are st-ictly enforced,

Dumfries, Town of

N

Qur Public Works Department is working on adopting the Prince William County Designs and Construction Standard
Manual (DCSM). We are also updating our comprenensive plan. Also, updating and adopting our capital
improvemnent plan is critical for gur hazard mitigation plan.

i Falis Church, City of

i1} active fioodplain management / restriction on construction i the fioodplain, (2) Imits on Impervious surfaces
| plenaing and zoning review regarding huiiing densiy and It coverages; (4} active arborist review of a8 bullkiing and

e

stie prans.

Manassas, City of

City Counci! Directed Strategic Goals * Muli-year Sirategic Plans * Personnel Staffing Pians * Comprehensive Pians
* Flood Piain Management Pians * Communily Deveiopment Plans ~ GIS Mapping = Comprehensive Zoning Codes *
Building Codes

Manassas Park. City of

o i

H

The Governing Body is ready end able 1o talie such action 38 may be raquired to protect vial nationa? and logal
inlerests, inuchiding thase sations which may csuse objaction by iocsl residents, § necsssary

eyt v

Hemdon, Town of

1. Under Town Councll direction, the Police Department has recently prepared an Emergency Managemeant Plan for
the Town of Hemdon. Assistance from Fairfax County Department of Emergency Management was instrumental in
the preparation of this plan. 2. On February 10, 2004, the Town amended its Chesapeaske Bay Preservation Ares
Ovarigy District Ordinance in accord with mandated state regulations. These amandments eliminatad the Rescurce
Managemant Area water quality opt out provision, which exempied developers from providing water quality measures
if the laned did not contain wetlands, steep $iopas, highly eroditie solis and floodplain.

| Leesburg, Town of

W carements pmvidad

Purcellville, Town of

The Town appiies aii of the above nofed standards and employs mitigation measures where appropriate to prevent
future impacts that could result in hazards 8.g. ficoding. The Town is presently concidering the appiication of a Tree
Ordinance to protect vulnarable areas from erasion, efc.

{ Viarna, Town of

Chegapaais Bay Preservation Arags Ondinance- Chepter 18, Asticle 21,1 of Town of Vienna Cods: Floodpigin
Ordinance Chapter 16,1 of the Town of Vienna Code
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iocal Self Assessment

in addition to the inventory and analysis of specific loca! capabilities, the Capability Assessment Survey
required each local jurisdiction to conduct its cwn seif assessmenti of ifs capability to implement hazard
mitigation aclivilies. As part of this process, county and municipa! officiais were encouraged {o consider
the barriers to implementing proposed mitigation strategies in addition to the mechanisms that could
snhance or further such strategies. In response lo the survey questionnaire, local officials classifiec each
of the aforementioned capabilities as either “Iimited,” “moderate” or "high.”

Table 7.8 summarizes the resuits of the self assassment process for paricipating jurisdictions. An "L”
indicates limited capability; an "M" indicated moderate capability; and an “H" indicates high capabliity.

Table 7.8
Self Assessment of Local Capability

B
I EINETE

EIVEE

| Adington County M M M M M
| Fairfax County H “H i H H H
| Loudoun County M M | L M M
Prince Wiiiam Gounty H ¢ H M M M
| Alexandria, City of M M M M M
" Fairtax, City of M Mo H H H
Falis Church, City of M L L M M
! Manasgas, City of ] H M M H M
Manassas Park, City of M M M H M
Dumfries. Town aof [ H M kL M
Herndon, Town of H M L M M
Leasburg. Town of M H M L. M
Purcellville, Town of M H M H M
Vierna, Town of L i i L L L




C,APAB;LITY ASSESST\/IENT Section 7: Page 20

NCRTHERN VIR3iNiA REGIONAL Hazarp MIiTIGATIOR PLAN

LU ST LS

in order o form meaningful conclusions on the assessment of local capability & quantitative scoring
methodology was designed and applied to results of the Capability Assessment Survev. This
methodology, further describec below, altempis tc assess the leve! of capability for participaling
jurisdictions, by determining a general capability rating for each.

Points System for Capability Ranking
Scoring:

0-24 points = Limited overall capabhility
25-49 points = Moderate overall capability
50-80 points = High overall capability

I. Planning and Regulatory Capability (Up to 45 polnts}

ROINTS d » .
Hazard Mitigation Pian
Comprehensive Land Use Plan
Floodplain Management Plan
Participate in CRS Program
BCEGS Grade of 1 to 5

Yes=2 poin nder Development or County Jurisdiction=1 point o=0 points
« Open Space Management / Parks & Rec. Plan

Stormwater Managernent Plan

Emergency Operations Plan

Flood Response Plan

SARA Title 11

Radiological Emergency Plan

Continuity of Operations Pian

Evacuation Plan

Disaster Recovery Plan

Flood Damage Prevention Ordinance

BCEGS Grade of610 9

Yes=1 point _No=0 pojnts

Capital improvements Plan
Economic Development Plan
Historic Preservation Pian
Zoning Ordinance

Subdivision Ordinance

Unified Development Ordinance
Post-disaster Redevelopment / Reconstruction Ordinance
Building Code

Fire Code

Participate in NFIP Program

Il & s » & & & & & & »

s # & & & & » & a »

i. Administrative and Technical Capability (Up to 15 points}

in
Ptanners with knowiedge of land deveiopment and land management practices
Engineers or professionals frained in construction practices related to buildings and/or infrastructure
Planners or engineers with an understanding of natural and/or human-caused hazards
Emergency manager
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= Flpodpiain manager

4 poin =
Land surveyors
Scientist familiar with the hazards of the community
taff with education or expertise {o assess the community’s vulnerability {o hazards
Fersonne! skilied in Geographic Information Systems {GiS) and/or HAZUS
Resource development staff or grant writers

Yes

Ili. Fiscal Capabiiity {Up to 10 poinis}

Yes=1 point._ No=0 points
»  Capital Improvement Programming
Community Deveiopment Block Grants
Special Purpose Taxes
Gas / Electric UHility Fees
Water / Sewer Fees
Stormwater Utility Fees
Development impact Fees
General Obtigation/ Revenue/ Special Tax Bonds
Partnering arrangements or intergovernmental agreements
Cther

* 8 & A& 2 & 4 * @

IV. Self-Assessment of Overail Capabiilty (Up to 10 points}

« Technical Capability

» Fiscal Capability

«  Administrative Capability
s  Political Capability

e« Qverall Capability

Note: This methodology is based on best available information. If a jurisdiction does not provide
information on any of the above iterns, a point value of zero (0) was assigned for that item.

Table 7.8 shows the results of the capability assessment using the designed scoring methedology.
According ic the assessment, the average local capability score for participating jurisdictions is 57.71
which indicates an overall high capability for the Northern Virginia region.



CAAXPLABILIT\r “ALSSESSP\:GENT Section 7: Page 22

NORTHERN VIRGINTA BEEGIONEL HAZARD MiTIGAT!ON PLAN

Table 7.9
Capabliity Assessment Results

. Arlington County 50 { High i
. Fairfax County ; 75 Higiy '
! Loudoun County l 57 ' High
Prnce Wiliam Counly 2 High
Alexandria, City of 62 High
Fairfax, City of 61 . High
Falls Church, City of 58 High
Manassas. City of 65 | High
Manassas Park, City of 67 I High B
Dumfries. Town of : 45 | Maderate
Herndon, Town of 64 High
l.eesburg. Town of e 50 High
Purceliville, Town of ‘ 58 High
Vienna, Town of 39 Moderate

The capability of participating jurisdictions to impiement mitigation actions is moderate to high. Ten (10)
out of the fourteen (14) jurisdictions rank "High", reflecting the high capabilities of municipalities in the
Northern Virginia region. It is worth noting, however, that the scoring methodology used to conduct this
capability assessment is only meant to provide a general understanding of local capability for each
jurisdiction relative to one another. The results are based solely on the information provided by local
officials in response to the Capability Assessment Survey, an instrument designed to measure local
capability based on those Indicators determined to be most relevant for mitigation purposes and
referenced in FEMA planning guidance.

According to the assessment, local capability only slightly varies between the local jurisdictions. The
Town of Dumfries, the Town of Vienna, the Town of Leesburg, and Loudoun County, that are ranked
“Moderate” also have a variety of planning mechanisms in place that have the potential to be utilized as
vehicles for mitigating losses from hazards.

Perhaps one of the most significant findings of the assessment is the widespread existence of several
planning initiatives, programs and tools already in place across the Northern Virginia region. This is not a
surprise considering it is one of the most important growth areas around the Washington D.C.
metropolitan area. As a resuit, jurisdictions know the importance of pianning for physical development,
and its effects on the region’s econcmic heaith and well being of the community.

All participating jurisdictions possess a vision and the tools for addressing issues and developing
strategies related to future land use planning, provision of infrastructure such as sewer, water, and public
services such as police and fire protection. The next step for this region’s local governments is to apply
this coordination {0 hazard mitigation.

This Hazard Mitigation Plan is the beginning of that coordination. However, in order to succeed it will
require clearly articulating the benefits of participating in and sustaining the region-wide mitigation
planning process. One of the best ways to obtain local buy-in and long-term success is to identify and
implement achievable mitigation actions (as listed in each jurisdictions’ individual Mitigation Action Plans)
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that will faciliiate continued intergovernmental coordination acress the region and with state and federal
agencies as weil.

The conciusions of the Risk Assessment ant Capability Assessment serve as the foundation for a
meaningful hazard mitigation strategy. During the process of identifying specific mitigation actions to
pursue, each jurisdiction must consider not only their levei of hazard risk but aiso their existing capability
to minimize or eliminate that risk. Figure 7.2 shows a Risk vs. Capability Mairix that is used {o illustrate
each jurisdiction’s overall hazard risk® in comparison to their overall capability. This matrix has been
completed (marked with a “¥'™) for each of the jurisdictions in the Northern Virginia region and is included
in each jurisdiction’s separate and distinct Mitigation Action Plan provided in Section 8 of this Plan.

Figure 7.2
Risk vs. Capability Matrix

=
Limited : §

In jurisdictions where the overall hazard risk is considered to be HIGH, and local capability is considered
LIMITED, then 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. Further,
specific capabilities may need tc be improved in order to befter address recurming threats. In cases where
the hazard vuinerability is LIMITED and overall capability is HIGH, more emphasis can be ptaced on
actions that may impact future vulnerability such as guiding development away from known hazard areas.

* Overall hazard risk was determined for each jurisdiction using the results of the risk assessment (estimated losses
for all natural hazards) combined with specific information on the following factors: total population, population
growth rate, land area, historical disaster declarations, unique hazard risks, NFIP participation and the value of
existing Pre-FIRM structures. More information on the methodoiogy used to determine overall hazard risk is
available through the Northern Virginia Regicnal Commission upon request.
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Comprehensive plans, zoning ordinances and other planning documents (e.g., subdivision ordinances,
open space master plans) on file with the Northern Virginis Regional Commission were reviewed fo
determine how they reiate {c potential hazard mitigation goais and policies. The following plan review
matrix includes short descriptions and excerpts from the local policies and plans made available for
review. According ¢ the review, these pians and policies were described as having a posttive, neutral, or
negative effect on hazard mitigation. in general, neutral was used where hazards were not specifically
mentioned but the element could be interpreted or modified to include hazard mitigation.

Neutrai

Comprehensive | August 12, | Purpose: Guide the coordinated and harmonious
Plan 1861 with development of Arlington County through the provision
amendmen | of high standards of public services and facilities based

{ June 30, system.
I 1998

Arlington Floodplain Sept. 24, County Code, Chapter 48 Fioodplain Management Positive
County Ordinance of 1977 Summary:

Arlingtan - Meets NFiP requirements.

County, Virginia - Inciudes all areas subject to inundation by the
i waters of the one hundred-year flood.

! - Two districts — mapped floodplain and

\ approximated flopdplain. !
i - No mobile homes or manufactured homes shali be |
| permitted in the floodplain.

: - Any development or use of land shall be
i undertaken in sirict compiiance with the
|

|

i

i

!

k i
ts through on...provision of an adequate storm water drainage i

!

:

i

floodproofing and related provisions |

i - Encroachment into the floodway should not result |

L in result in any increase in the one hundred-year i

: flood elevation.

- All new construction of and substantial
improvemnents to residential structures shall be set
back fifteen {15) feet horizontally from the location

i of the base fiood elevation.

! P All new construction of and substantia

‘; g improvements to nonresidential structures shall be

|

H

set back fifteen (15) feet horizontally from the
location of the base fiood elevation, unless such

structures are fisodoroofed. |

|

| ! Article IV. Flood Damage Control Regulations !
I - All new or replacement public and private utilities
|

|

located in the floodpiain district shall be elevated or
\ floodproofed to a point at one (1) foot or mere

! | above the base flood elevation. ?
L I - Similar requirements for utilities.
1 - All buildings and structures shall be constructed
|
i

and placed on the lot so as to offer the minimum
; obstruction to the flow of water and shall be

i designed to have a minimum effect upon the flow
i and height of flood waters.

I

i Arlington GeneraiLand | August 12, | Goals cited on website relate to density and residential Neutral
| County Use Plan I 1961 and commercial development.
E (amendme i
1 nis through L
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June 30,
. 10863 :
Arington Open Space June 1894 | Gpal: Arington County shali ensure. for this and fuiure | Positive
County Master Plan i (final drafl) : generations, the provision of an adeguate supply of
i i beneficial open space which is safe...and shail take the
Finai necessary steps to protect, enhance and acquire open
¢ adopted space to meet these needs, :
i September | Objeclive 1, Strategy A, Action agende: Acquire unique i
1984 open space sites as they become avaiiable o protect
shorelines and wetlands, non-wetlands which act as
poliutant filters. wildlife areas, other natural assets and
vistas endangered by urbanization and cultural and
| historic resources.
Objective 1, Strategy C: Use the full range of appropriate
fiscal and zoning mechanisms to acquire, protect and
preserve open space.
Objective 1, Strategy C, Action agenda: Establish & new !
natural Area Zoning District for environmentally | :
significance or sensitive areas, such as stream valleys |
!
1

and woodlands which should be preserved in a natural
undeveloped state. Rezone accordingly.
Cbjective 3. Arington County should preserve
appropriate areas to conserve ecological resources,
protect environmentally significant areas and protect
cultural and historic resources.
Objective 8, Strategy A: Adopt and implement a County-
wide tree ordinance to protect desirable trees and
vegetation and enhance the tree canopy. Acfion
agenda. Collaborate with Virginia Power to develop a
standard County-wide tree timming policy.
Arington Storm Water September | Addresses new state and federal environmenta! laws Positive
County Master Plan 1996 and regulations, floodplain management issues,
; concerns regarding stream vailey conditions, and new
i ; technology, design methods, and engineering practices.
i Arlington Subdivision Chapter 23 Subdivisions Section 23-2: The purpose of Positive
i County Ordinance this chapter is to provide for: (1} The provision of proper
i erosion and sedimentation control, drainage,
stormwater management and flood control.
Arlington Zoning Section 3. "S-3A" Special Districts: Neutral
County Ordinance - The purpose of the "S-3A" Special District is to
encourage the retention of certain properties in a
refatively undevesioped state. Land so designated
rmay include publicly or privately owned properties
which have distinct and unigue site advantages or
other features so as to make them desirable to :
retain as active or passive recreation or for a scenic
vista. Stream valieys could be included in this
district.
«  Permitted uses:
«  Public parks, playgrounds, recreationa! and
community center buildings and grounds.
»  Semipublic or private parks and recreation
areas
=  Public buildings and properties of a cultural,
recreational administrative or service type.
*  Country clubs, golf courses, and other private
noncommercial recreational areas and facilities
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or recreation centers, including swimming

| ' : pocis. ;

! : ; «  Cemeteries, but not including crematoriums. :

‘ = Churches and other piaces of worship and !

! Sunday schoot buildings, but exciuding rescug

! missions or {emparary revivals.

s Public and private arborewums, forests, wild life
reservations and conservation areas, including
stream valley grainage areas. ;

*  Single-family dwelling on lof with a minimum

i area of three (3) acres per dwelling unit.

l = Secondary uses of churches, schoolis, public !

!

puildings and public properties i
| - Conditiona! uses: : |
i * Hospitais and institutions of an educational, | |

religious, charitable, or philanthropic ;

*  Public utilities and services ]
f

|

1

|

|

? *  Schools and colleges and other public and

' private educational institutions

= Institutional homes, counseling service,

occupational therapy, and similar sociat

\ service uses.

*  Accessory buildings

! &« Public parking area

' »  commercial use of an existing structure on a
transitional site in conjunction with and
primatrily for the purpose of providing services
to an existing adjacent use

=  Off-site parking area incidental to a use
permitted in an "S," "R" or "RA" District

=  Pubiicly owned public parking area

* _ Recyciing centers

| Fairfax Concept for August 8, | Suburban Neighborhoods | Neutrai i

County Future 1990 { - Environmental Guidelines: On sites with sensitive i {

! Development i ' environmental features which make standard i

| and Land development practices impractical, innovative design |

i Classification technigues such as clustering of residential uses | i
System : should be explored as a means of preserving the ‘x

environment.

Low Density Residential Areas

i - Land Use Guidelines: The establishment of open
space uses, such as Stream Valley Parks and
Forestal Districts, should be encouraged in these
areas.

- Epvironmental Guidelines. Development in these

| areas should be designed with utmost sensitivity to |

§ the naturai environmant.

Suburban centers

- Land Use Guidalines. Development in non-core

i areas should reflect @ campus-like setting with iarge
i areas of open space.

| - Environmental Guidelines. In non-cofe areas, the

integration of existing site characteristics such as

streams, vegetation and topography into sife

development should be encouraged in order to
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conserve natural features and to enhance the man-
i made environment. |
. - In general — preserve EQC where possible. ;

i Fairfax

i
|
:
|
H
H

Policy Pian: August&, | Preface | Land Use —
: County The ;1880 ! - Land Use: the County’s iand use policies | Neutral i
: i Countywide ; : should. ._provide for orderly and coordinated i
i Policy Eiement development for both public and private uses while | Environmen
' ¢ of the sustaining the economic and social well-being ofthe . t- ;
Comprehensive County;...and ensure sound environmental practices ; positive |
. Plan for Fairfax in the development and redevelopment of land ;
| County, Virginia resources. Pubtic
: Facilities —
i - Environmental Prolection: The amount and positive
distribution of popuiation density and land uses in
Fairfax County should be consistent with the Parks and
envircnmental constraints inherent in the need to Recreation

preserve naturai resources, .. Development in Fairfax | - neutra!
County should be sensitive to the natural setting, in
order to prevent degradation of the County's natural
environment.

- Open Space: Fairfax County should support the
conservation of appropriate land areas in a natural

; state to preserve, protect, and enhance stream

i valieys...wetlands. ..

- Revitalization: Fairfax County should encourage and
facilitate the revitaiization of older areas of the
County where present conditions warrant.

Land Use

- Land use policies: in general, focus on creating more
efiicient development pattern

- Objective 12 — Policy g — Locate and limit
development intensity in a manner which will not
adversely impact sensitive environmental areas.

- Objective 14 — Policy j — Use cluster development as
one means to enhance environmental preservation
when the smaller lot sizes permitted would
compliment surrounding deveiopment. Objective 14
- Policy k — Provide incentive for the preservation of
EGCs by allowing a transfer of some density
potential on the EQC area to less sensitive portions
of the site.

Environment

- Objsctive 3 - Protect the Potomac Estuary and the
Chesapeake Bay from the avoidable impacts of
tand use activities in Fairfax County. Objective 7 -
Ensure that new development either avoids
problem soil area, or implements appropriate
engineering measures to protect existing and new |
structures from unstable soils. Policy 3 ~ Limit !
densities on slippage soils, and cluster
development away from slopes and potential
problem area. Policy b — Require new

| development on problem soils to provide !
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appropriate engineering measures 1o ensurg
i : against geotechnicai hazards. ‘
! - Objective 8 — Minimize the expasure 0f new !

‘ develgpment to the potential of flood impacts; i ‘
policy a — Prohibit new residential struclures within ;
flood impact areas. ?

: - Objective §, policy a — For ecological resocurce I !
| . : conservation, identify, protect, and restore an ; i
; i Environmental Quality Corridor (EQC). EQC wiil % :

; include 100-year flood plains as defined by Zoning |
i Ordinance, aif areas of 15% or greater slopes 1
I adjacent to flood plain (or if no floodplain present, 1,
|

within 50 feet of stream). Poiicy b - To provide an
incentive for the preservation of ECQs while
‘ protecting the integrity of the system, aitow a
! | transfer of some of the from the ECQ portion of

| developing sites o the iess sensitive portions of
| these sites.
| - Objective 11 - Conserve and restare tree cover on
developed and developing sites. Prove free cover
on sites where it is absent prior to development. i

Fublic Facilities i
; - Objective 37 — Provide a system of drainage !
‘ : facilities that prevents or minimizes structure
flooding, stream degradation and traffic disruption
in an efficient, cost effective and environmentally
sound manner. Policy b — continue 10 regulate i
development on filling land within the 10C-year i
floodpiair. Policy d - require a regional approach
! i to stormwater management in developing and in

I redeveioping sites.

! Parks and Recreation

- Objective 2 - Preserve appropriate land areas in a
natural state to conserve ecological resources,
protect environmentally and historically significant
area, and maintain open space in developed aress.

- Objective 5 — policy b - Enhance existing
recreation and resource protection opportunities
through acquisition of adjacent lands, including
those segments of EQCs needed to complete the ]
public stream valley trail system. |

- Appendix § — Adopted Sept. 9, 2002 — Rezoning for
residential development should inciude protecting,
enhancing or restoring the habitat value and
poliviton reduction potential of
I floodpiains,...ECQs,...and other environmentaily
) sensitive areas. Shouid take existing topographic
i : conditions and soil characteristics into
cansideration.

Fairfax Zoning June 12, General Regulations Positive
County : Qrdinance 1978 Part 4 2-415; Yard Regulations for Lots Having Area in
Floodpiain - No dwelting shal! be located closer than 15
feet from edge of fioodpiain.

Part 8 2-600: Land Regulations !
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: Section 2-602: Drainage, Floodplains, and

i : Wellands - Addresses filling, change of contour or

i establishment of uses in foodplains, watllands or i

‘ ! Rescurce Protection Areas (generally prohibited 1 f

: ! : ‘ with exceptions). :

; Pa'f 8 2-900: Ficodplain Regulations

‘- Pemmitted uses {as iong as permitted in underlying

zone) — any use within minor floodpiain {70 acres <

drainage area < 360 acres); agricultural; residential
accessory, community, commercial, and public
recreational uses; off-street parking and loading
areas; Metrorail, railroad track and roadway
floodplain crossings meeting certain standards;
public and private utility lines; additions to single
famity dweilings that meet certain criteria; and

j i topographic improvements that do not require
major fiil.

- Special exception uses - all uses permitted by
right, special permit or special exception in
underlying zone but net listed above — application
must include additionat set of information
delineated in ordinance.

- All uses shali not increase water surface elevation
above the 100-year flood leve! upstream or
downstream; excep! otherwise permitted, lowest
elevation of lowest floor should be 18 inches above
water-surface eievation of 100-year flood.

Article 15— Nonconforming Uses — addresses buildings

that suffer damage that is 50% or more of current

appraised value.

Loudoun Zoning Oct. 22, 4-1900 Floodpliain Qveray District Paositive
County Ordinance 1991 (last Qualifies residents for NFIP.
i amended - Iidentifies sources for delineating floodplain (FEMA,
| January USDA, USGS, ACOE, etc.) !
' 2003) - Boundanes shown on Floodplain Map of Loudoun ;

County — regulations apply at a minimum to ali
areas within boundary.

- Pemmitted uses: for areas greater than 640 acres -
agriculturai; fishery; public or private recreationat;
stormwater management improvements associated
with by-right or pemitted uses; utility lines, road
crossings, privates dives serving up to 7 (seven)
lots and private access easements serving low
density development;
repair/reconstruction/imprevement of existing
residence not constituting substantiat
improvements (>50% of market vaiue); parking
areas, incidental structures not exceeding 840 sq ft;
temporary storage; atterations of ficodplain meeting
certain standards; restoration and rehabilitation of
listed or eligibie historic structures; road crossing
{subiect to certain criteria). For areas less than 840
acres — all uses above; alterations of fioodplain;
stormwater management improvements; farm
ponds; basketball or tennis courts and swimming
pools; parking areas less than 5000 sq fu

- Special exception uses. marinas, boat rentals,
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docks, piers, wharves, water ski jump facilities an
reiated incidenial uses: carnivals, circuses and
similar transient amusement enterprises; nding

stables; structures or uses reguired for operation of |

public utility, road crossings and stermwater
management otherwise nor permitted by right’
roads and ponds in Folomac watershed, incidentai
structures greater than 840 sq ft — sets standards
for determining special exceptions.

Lays out procedures for altering floodplain.

Requires site plans and building permits for all uses

in floodplain district — must conform to building
code inciuding floodproofing requirements.
Explains how o factor in fioodplain when
determining density calculations.

Section 4-2000 Mountainside Development

Ensure development is compatibie with slope of the
land, seoil and topography, and prevent erosion.
implement Comprehensive Plan. Overly district
defined by presence of certain natural features
including elevation, steep slopes and unstable soils
{among others). Imposes performance standards
for two of three areas, otherwise underlying zoning
applies. Third area — by-right (but meeting cerain
criteria) is agricultural and timber harvesting;
detached, single family. Special exception -~
underlying zoning but must meet criteria for
deveiopment.

Section 4-2100 — Creek Valiey Overlay District

Suppiements floodplain ordinance, implements
comprehensive plan. Overlay (inclucing over
fioodplain districts) district. Has limited number of
by night and special exception uses.

Loudoun
County

L oudoun
County General
Plan

Sept. 17,
2001 (last
amended
June 7,
2005)

l

Preface

Goals — Ensure Loudon is environmentally sound -
protecting, sustaining, and enhancing the County's
air quality, water resources, soils, ... and other
naturaj and man-made resources. ..

Seek the development of neighborhoods within
Loudoun's communities designed or revitalized in
conformance with the natural environment. ..
Ensure rural residential development that maintains
rural character, preserves the environment...and
naturai features, and develops at overall densities
that do not exceed the capacity of rural road and
public facilities, or compromise the growth of the
rural economy.

Recognize the private property rights of the
jndividual within a balanced framework that
considers the pubiic interest and shared vaiues of
the community.

| Chapter 2 — General Plan Strategy, Policy 1

The key strategy of the Plan is the integration of
Loudoun's natural, environmental, culturat and

Fiscal i
Planning
and Pubilic
Facilities —
neutrat

The Green
Infrastructur
e — positive

Rural Palicy |
P Area -
positive

Transition
Policy Area
- neutral

Implementa
tion -
positive
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heritage resources inic a unified Green
i \ Infrastructure (GY) strategy. The Gl wili shape lend
; : uses throughout the County in ali poiicy areas. 1t |
‘ ! i wil! be a structuring element of development, with | :
i : its features becoming a part of every new project. | ;
: . : The County is committed to the preservation and |
! : enhancement of its Gi assets for their economic i ;
. value and contribution {o the quality of life of :
§ present and future resicents. i
I

Chapter 3 — Fiscal Planning and Public Facilities —

- Fiscal Planning Budgeting Policies: 4. The County
will seek the provision of necessary public facilities,
utilities, and infrastructure concurrent with
development through a variety of mechanisms such
as proffers, user fees, impact fees, and special
taxing districts.

- 6. The County wiil direct the majority of public
investments into currently developed communities,
towns, and areas. ..

- Fire and Rescue Services Policies — The County
will require dry hydrants or tanks tc be included in
all new rural subdivisions of more than five dwelling
uhits when no altemnative water source is avaiiable
on site.

Chapter 5 — The Green Infrastructure: Environmental,

Natural, and Heritage Resources

- Policies:1. The County recognizes its Green
Infrastructure as a collection of natural, cultural,
heritage, environmental, protected, passive and
active rescurces that will be integrated in a related
system. ... it inciudes major rivers, stream

! corridors, floodpiains and wetiands; lakes; .. steep
slopes...

- 3. The County recognizes that much of its Green
Infrastructure is made up of natural resources that
are fragile and irreplaceable and, therefore, will
protect and preserve these resources in perpetuity.
... The watersheds are the key naturai resource
element in the Green Infrastructure and will be
used as its primary organizing unit.

- 8. The County will develop reasonable criteria for
open-space dedications and will expect all
landowners fo dedicate land, or provide fees in liey,
for general open space and/or parks. These
criteria will be designed to mitigate the impacts of
their deveiopment. ..

- River and Stream Corridor Resources Policies: 2.
The County will protect rivers and streams and their
corridors through the creation of a River and
Stream Corridor Overlay District (RSCOD), which
will include... 100-year fioodplains (inciuding major
and minor), adjacent steep slopes...

- 3. A 100-foot minimum stream buffer will protect
river and streams when the 100-year floodplain and

i adjacent steep slope areas do not extend beyond
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i : either bank by 100 feet, and wiit be considered part |

I of the RSCOD.”

i - 1B6&17. Zoning ordirancs, inciuding Floadplain i

Overiay District and nonconforming use issues, will i

be amended. .

i I~ 18. Permitted uses in RSCOD will not include

‘ residential or commercial uses. ;

i - 20. The County will maintain a working relationship ¢
with FEMA for continued participation in the NFIP. ;

- Surface and Groundwater Resources. 16. The |
County wili prepare and implement design ‘
standards and principies {o preserve open space
and natura! resources, minimize the creation of

i new impervious areas and to minimize increases in

1 post-deveiopment runoff peak rate, frequency and

‘ volume.

| - Limestone Conglomerale FPolicies: 2. Performance

| standards will be developed and applied to govern

E development on areas underiain by limesione

because of a high potential for environmental
damage, and to ensure public health and safety,
including minimum setback distances from
sinkhoies, rock outcrops, and other Karst features. &
- 3. The County wili limit development to large ot or
ciusters within the Limestone Conglomerate Overly |
District to avoid development in areas of identified
Karst features.

Chapter 7 - Rural Policy Area

- Green Infrastructure Policies — 1. The County will
develop and implement rural subdivision design i
reguiations that address the location of houses on
the landscape...and the protecfion of green
infrastructure features such as...stream corridors, ¢
wetlands, steep slopes. .

- 4 The County will identify those properties that are
not conducive to development due to sensitive
environmental...characteristics, and promote their
purchase through various programs.

- 6. The County will encourage owners of 20 acres
or more to avail themselves of the open space
category of the Use Value Assessment Legislation
by entering into voiuntary contracts with the County
requiring preservation of open space, particuiarly
sensitive environmental areas such as river and
stream corridors... and other areas designated as
part of the County's Green Infrastructure.

Chapter B — Transition Policy Area

- General Policies: 2. The County's vision for the
Transition Poiicy Area is for land uses that provide
a visual and spatial transition between the urban
development in the east and rural deveioprment in
the west. ...establish naturat open spaces as a
predominant visual element and enhancement to
the area's river and stream corridors.

Chapter 9 — Growth Management Palicies, Policy 10
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The County will coordinate with the Towns on
development issues in order to promote fiscally
balanced growth that will not unduly strain the
niatural environment.

Chapier 11 — implemeniation

- Open Space ~ Open Space within & deveiopment
wilt be obtained through conservation design and
clustering.._provides for the on-site transfer of
density away from environmentally
sensitive... areas.

Prince
Wiliiam
County

County of

Prince William,
Virginia
Comprehensive
Plan

8/4/1998
(amended
through
8/172000}

Overall Goals:
- Affordable, practical, and fiscally sound residential
and economic development

Communify Design

- DES-Policy 11 — Encourage innovaiive approaches
to stormwater management.

- DES-Policy 12 - Fit new development into natura!
landforms. (doesn’t say floodplains but says
drairage).

Environment

- Goal - Preserve, protect, and enhance the
significant environmentat resources and features of
the County, including.. sails, ...biotic communities
(stream corridors, forests, and wetlands). ..

- EN-Palicy 1 - Consider environmental concerns at
ail levels of land use-related decision-making
{(includes soiis, steep slopes, 100-year floodplain
boundary; requires description of "mitigation”
effort).

- EN-Policy 2 — Increase the environmental
awareness of county residents.

- EN-Policy 4 - Protect and manage the county’s
soils and natural vegetation. Action strategies —
preciude deveicpment in areas with a dominance of
marine clay soils, unless the applicant can
demonstrate through geotechnical studies that all
potential impacts, including those to structures, can
and will be mitigated.

- EN-Policy 5 — Maintain or enhance the integrity of
surface bodies of water and watersheds (deals with
stream corridor protection and hazmat infiliration of
watershed).

- EN-Policy 6 — Limit the amount and extent of
impervious surfaces.

- EN-Policy 7 — Promote the preservation and use of
natural ground surface features which facilitate the
effective management of stormwater runoff.

- EN-Policy 8- Ensure the protection of the couniy's
groundwater and aquifers. Strafegies include
ensuring that any coastruction in a fiood hazard
district (identified by FEMA) is consistent with the
Fiood Hazard Overlay District and Chesapeake
Bay Preservation Area Overlay District
requirements, as identified in the Zoning Ordinance

Commiunity

; Design —

positive

Envirenmen
{ - posiive

Pubiic

' Facilities -

neutral

lLong-
Range
Land Use -
positive

Parks and
Open
Space -
neutral
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he Desigr and Co ards

Manual {DCSM). Expansion of any nonconforming

use or structurs in 2 fiood hazard district shall be

permitied only as set forth in the zoning ordinance

and DCSM.

- EN-Policy 11 — Preserve natural vegetation,
especialiy existing and mature trees, and provide
for the replacement of trees.

Public Facilities

- Fire and rescue — Action strategies for new
development — \dentify and seek service delivery
improvements as mitigation measures at exjsting
station Iocations through the development review
process (they mean LOS mitigation).

- Action strategies - Site iccation and suitability
standards — Stations should not be iocated &t the
base of long or steep roadway grades. Soils
should be suitable for construction without special
preparation.

Long-Range Land Use

- (Goal - to provide a pattern of land use Countywide
that encourages fiscally sound development and
achieves a high-quality living environment.

- Objective 5- to protect environmentally sensitive
tand and maintain open space.

- Action stralegies — 13. & 14. allow cluster housing
and the use of planned districts and planned unit
development concept in the Development and
Rural Areas... (open space gained through this
process should be made permanent through
easement).

Parks and Open Space

- REC-Policy 2 - Action Strategy 5 — Encourage the
use of conservation easements or restrictive
covenants as appropriate, by private landowners in
order to protect and preserve historic sites and
sensitive environmental areas.

- REC-Policy 4 — Action Strategy 3 — Create
designated stream valley (linear) parks to be
incorporated into the County-wide trails and
greenways System, to be provided through
voluntary contributions by landowners or through
Park Authority purchase of the land within the
proposed stream valley park. Action Sfrategy 13-
Encourage developers to collocate, where
appropriate, trails and greenways within seer line
easements, utility cormidors, utility easements, and
buffers alongside stream valieys and roads, to
minimize land acguisition and disruption of the
natural envirgnment.

1
i

Prince
| William
County

Zaning
Ordinance

October
22,1991
{amended
through

Part 501. Flood Hazard Overiay District.

- Identifies sources for delineating floodpiain {(FEMA,

ACCE, US Spil Conservation Service etc.);
boundaries shown on Fleodplain Map of Loudoun

Posilive
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County - deiineation made by iext, mapis
reference.

{~ 3 sub-districts {fioodway, flood frings, and

appreximated fiocdpiain).

i - Flood hazard use permit reguired for afl

deveiopment in district.

© - Permitted uses: agriculiural; industriai-commercial

uses (surface loading and parking areas); private
ard public recreationai uses {gold courses,
basketbali courts, elc.); residential (lawns, gardens,
etc): roads, cuiverts, utility lines. Other uses and
activities generally prohibited.

- Describes criteria for variances.

- Nonconforming uses subject to Sec 601.55. No
aiteration/addition/repair shall exceed 50% of
appraised vaiue in county assessment records
uniess becomes conforming use; if repair exceeds

20%, then floodplain ordinance requirements apply.

No existing struciures jocated in floodway should
be expanded or enlarged below level of 100-year
flood. If use discontinues for 12 months,
subsequent use should conform to floodplain
requirements. If nonconforming use or structure is
destroyed by 50% or more, it shall not be
reconstructed; if 20%, then must meet ordinance
requirements (including elevation or floodproofing).
Historic structures (state or national register) are

exempt.

City of
¢ Adexandria

Aiexandria
Waterfront
Design Plan

19827

- Calls for unified development of Alexandria
Waterfront - including public open space and
private commercial estabiishments.

- Notes riprap in place at Jones Point Park, and
seawall in place at south waterfront and
encourages further uses of these as edge
treatmenis.

- Plan addresses streeiscape and design elements
more so thah uses.

Negative

City of
Alexandria

Zoning
Ordinance

June 24,

1992

i - Toprotect against...

intent of ordinance is to promote the health, safety and

welfare of residents.

Demgned to:

Promote and regulate orderly growth, development,
and redevelopment.

- Promote, in the public interest, the utifization of the
land for the purposes for which it is best adapted in
harmony with the established character of the city.

- To expedite the provision of adequate police and
fire protection, disasier evacuation...figod
protection...and other pubiic requirements.

- To protect against destruction or encroachment
upon, historic areas and archeclogical sites.

loss of life, heaith, or property
from fire, flood, panic or other dangers.

- To provide for the orderly preservation of
environmentaily sensitive areas and urban forested
tands.

| Article VI. Special and Oveilay Zones (Feb. 12, 2000}

\
General J
provisions —
Positive

Cpen
Space ~
neutrai

Waterfront
park and
recreation
zone —
nautral

rloodpiain -
positive.

Noncomplyi

ng
structures-
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Sec. 6-100; POS/Pubtic open space and
: : community recreation zones. |
{ : : - Applies only to publiciv owned open space. parke, : Sie plans — |
; : ; et i nautral
‘ - Special uses include man-made lakes and similar |

public warks projects (Nov.16, 2002 amengment) | Chesapeak |
| - positive |,

positive

| Sec. 6-200: WPRMaterfront park and recreation zone
¢ {reb. 12, 2000}

: “ Permitted uses inciude public faciiities and retaii

| andlor services as accessory.

| - Special use includes restaurants. “ !
i - Non-enumeraied uses are prohibited (includes
residentiaf}.

{ - Setbacks required.

| -~ Open space requirement of 25%. [
- Utilities must be urderground. t

Sec. 6-300: Floodpiain District

- Adopted Floodplain Map, dated May 15, 1991 as
district map.

- These regulations conform to FEMA regulations.

- Requires review of all site plans, subdivision plats,
and buikding permit applications that create
substantial improvements within floodplain district -
must rmeet ordinance requirements to be approved.

- Within A and AE zones, elevation must be at or
above 100-yr BFE. i

- Commercial structures can be floodproofed instead
of elevated.

- Varances allowed but must none allowed in

\ | fioodway if increase 100-yr flood level.

- Does not regulate uses,

Sec. 11400 Site plan. (Nov. 16, 2002)

i No "grade changes in excess of two feet within ten
feet of adjacent land, or in excess of three feet
elsewhere. .. .or divert the flow of storm water or
natural watercourses until a site plan has been
submitted and approved.”

| Sec 12-100: Noncomplying structures (Nov.16, 2002)

- 12-102. Noncomplying structures permitted to
continue indefinitely but subject to following
restrictions: reconstruction — if destroyed,
demolished or otherwise removed, it may be
reconstructed provided there is no increase in the
FAR, density, height or degree of noncompliance
which existed prior to such destruction.

- 12-204. Effect of damage to nonconforming use. |f

| ! damage exceeds 60%+ of replacement value, must

! become conforming use.

1

l Arlicle XHll. Environmental Management (Chesapeake
I Bay Preservation} (Feb. 9, 1993)
%

- Prevents development in Resource Protection
Areas uniess water-dependent and allowed in
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underlying zene.

-~ RPAs include wetiands (tidal and nontidal}, tidai
shores, tribufary sireambeds and 100-feet hufiers
along these fands — does not include flsodpiain
specifically.

- Entire city in Resource Management Area —
development must meet certain performance
standards.

! City of
Fairfax

| Comprehensive
! Plan of the City

i of Fairfax, VA

Novamber
29, 1988

City has floodplains, shrink-swell soils {which also
contain asbestos). City zoning ordinances reguiate
development within the fioodpiain. Also reguiate storm
drainage and erosion control.

Environment — Objective: encourage the retention of
significant trees and other natural features, and the
protection of important vistas.

Strategies: Structure the City's development reguiations
to require that new development preserve existing
natural features to the maximum extent possible.
Encourage the planned development approach {o
maximize the retention of natural features.

Objective: Monitor and abate environmental hazards to
the maximum extent possible (radon/pollution/haz mat).

Community Appearance — Ghfective: Improve the
appearance of the major commercial corridors.
Strategy: Eliminate distracting elements from the City's
roadways {e.g., overhead wires). Objective: Encourage
exemplary site and building design, construction and
maintenance (e.g., clustaring).

Land use — Objective: preserve and enhance the City’s

! residential neighborhoods as desirable places fo iive.

Strategy. develop flexibie zoning provisions to
accommodate appropriate residential infill development
{cites naturai site constraints as one reason fiexibility
needed re: density increases).

Environmen
{ - positive

Community
Appearance
— positive

Land use -
neutral

City of
Fairfax

Zoning
Ordinance

1993

Ordinance 1993-8 amended Chapter 26, Aricle I,

Divisions 2 and 3.

- Floodplain is area inundated by 100-year flood.

- All development in floodplain has to comply with
these regulations.

- Need & floodplain permit before using floodplain.

- Zoning administrator responsibie for interpretation
of boundaries.

- Permitted uses — utilities and public facilities; by-
right if impervious surfaces don't exceed 2500 sq f
— agricuitural, outdoor recreational, parking area,
and residential accessory.

- Specia! use permit — those permitied by right if
impervious surface exceeds 2500 sq ft. and any
redevelopment of property.

- Establishes review criteria for floodplain permit.

Positive

City of Falls
Church

Draft
Comprehensive
Plar

Augusi 15,
1967

Community Characfer, Appearance, and Design

- Goal #1, Strategy G: Strengthen those portions of
the City Code that protect applicable natural features
and provide for adequate landscaping and screening

CCA&D -~
positive

Land Use-
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in the development and redevelopment of property | positive !
I {deals with tree preservation). ‘
| - Goal #5, Strategy D~ Create a gresnway/natural park | Natural i
‘ i aiong Four Mile Run (deals with stream restoration). | Resources |
. Implementation includes acguisition through fea .~ positive
i simpie, easement cr eminent domain. ; |

| I Parks,
1 Land Uss | Cpen
’ - Overiay districis include floodplair and Chesapeake | Space and
: Bay. i Recreation
- Flocdplain Overiay District — compiies with NFiP i — positive
requirements; resiricts uses and development in ali |
lands within the jurisdiction of the City identified as Community
being in the 100-year floodpiain. (Section 38-38 of Facilities,
Zoning Ordinance) Public
- Chesspeake Bay Preservation Area Overlay District | Ulilities,
— conform with water quality protection and and
restoration requirements of CBPA, establishes RPAs . Governmen
that buffer streams and wetlands - anly water { Services -
dependent uses ailowed, RMAs composed of 100 positive

year floodplain — development within this area must
meet performance standards re; erosion, impervious | Historic
surfaces, and runoff. Preservatio

- Goal 1~ Encourage development and n - neutral
redevelopment that is consistent with the
Comprehensive Plan and its Land Use Map.

- Goal 1, Strategy D — Analyze development proposals
with respect to the carrying capacity of City facilities
and infrastructure, inciuding the development's
impact on.. stormwater management,.. natural
rasources, and heritage.

- (Goall, Strategy F. Encourage redeveiopment that
enhances the City's character while praviding
economic stability and environmental quality.

- Goal 1, Sirategy I: Revise the Zoning Ordinance to
reflect principles of “sustainabie development” as set
forth in this document.

- Goal 3. Pursue interjurisdictional cooperation on
regional issues that have an impact on Falls Church.

- Goal 4. Pursue land use and development that is
consistent with the City's Watershed Management
Plan, the Chesapeake Bay Act, and the
environmental goals and strategies of the
Comprehensive Plan.

Natural Resources

- Extensive public outreach services re:
mulch/composting and recycling

- City is primarily buitt out — emphasis on

i redevelopment of sites — need {o address previously
ignored environmental issues — map of physical
constraints includes floodpiain and soils

- Recognizes need to address geology and soils to
ensure safety of people and soundness of buildings
— no specific soils map but identification of soil must
happen at time of developmentredevelopment; also
includes discussion of need to avoid steep siopes
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%o
; : ¢ - Chesapeake Bay Frotection - Goal 1: Reduce the . H
: ! impacts of existing deveicpment on City sireams,

' and protect the Cily's streams, and cansegquentiy.

; the Potomac River and Chesapeake Bay, from the i

; : avoidable impacts of new development. ‘ i

i | - Goal 2: Ensure the adequacy of the City's present
and future stormwater management and drainage
systerns, while emphasizing the need to protect ;
tributary sfreams and water quality. Goal 2, Strategy
B: Design stormwater management structures and :
bioretention areas to control flooding, to profect i
water quality, and to provide for associated '
vegetative buffers.

- Goal 2, Stratsgy D: Minimize the exposure of new ;
deveiopment tc the potentiai of flooding through
enforcement of the City's fiood control section of the
Zoning Ordinance. !

- Natural Resources identification and Protection — i
Goal 1. Identify natural resources that are important !
to the character of Falls Church, and develop
programs and poiicies to protect and restore these
features, such as natural stream banks, tress, and
wildlife habitat. (strategies address collection of GIS
data to track and identify resources) i

- (oal 1, Strategy E: Retain and protect mature trees
in the City, and continue to implement tree planting,
replacement, and maintenance program for pubiic
right of ways, easements, school grounds, and other
municipally owned buildings...

- Goal 1, Strategy  — Encourage private property
owners to retain and protect mature trees and {o
continue free planting, replacement, and
maintenance programs.

- Goal 2: Preserve and maintain existing parkland and
open space, and pursue possibilities for the creation
of additional open space for vegetative cover, water
infiitration, and wildiife habitat.

- Goaf 2, Strategy A — Utilize fioodplains and
Chesapeake Bay Preservation Areas, where
feasible, for parks and open space activities.

- Development — Goal. Encourage development that is
sensitive to the existing natural features of the City of
Fails Church. i

- Goal, Strafegy U - Encourage tree protect and
replacement as part of the development process,
and encourage site layout and design techniques to
protect significant trees, streams, and other natura!
features.

- Citizen education and involvement — Goal: educate
and invoive residents in environmental protection
activities.

- Goal, Strategy A Work with and support citizen and
business groups tc implement environmentaliy
beneficial projects. ldentify financial and volunteer
resources for environmental projects, such as

i restoration of denuded riparian areas...and the
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stenciling of storm drains.

- Goal, Strategy B: Use municipally owned jand as &
mode! for business and citizens {for the pretection
and restoration of natural resources using the mest
environmeantally sensitive technigues.

Parks, Open Space, and Recreation

- Goai 2. Maintain g high quality of existing parkiand
and open space.

- Goal 2, Strategy B: Pursue possibilities for the
acquisition of additional apen space through the
development process and actively pursue
opportunities to acquire those parcels identified as
top priority for parkdand within the Recreation and
Parks Advisory Board's recommendation (city uses
proffers tc obtain land unsuitabie for deveiopment).

- Goal 2, Strategy D: Consider maintain new parkiand
of open space areas in its natural state for passive
recreational purposes.

- (Goal 2, Strategy E: minimize impervious sutface in
parks.

Community Facilities, Public Utilities, and Government
Services

— Public Safety, Goal 2: Educate ¢ity residents about
safety (includes perscnal and property).

Historic Preservation

- Goal 2: Preserve and enhance historic structures
within the residential districts of the City, and
recognize the aesthelic and economic value of
preserving these structures {strategies deals with
renovation and building codes).

! - (Goal 3 Preserve and erhance historic resources

located in non-residential zoning districts (strategies
dieal with renovation and adaptive reuse}.

City of
Manassas

Comprehensive
Plan

Feb. 1989,
amendmen
s 1904
and 2001

- Acknowledges iand in 100-year floodplain but no
environmental obiective relaies.

- Includes land use classification for "Parks and
Stream Valley Areas” — doesn't address floodplains
specifically (sensitive environmental areas)

- Land Use Pianning Concepls — Residential areas
should be reasonably free from potential hazards.

- Community Facility Policies — Stream valley areas
which carry more than the capacity of a 42 inch pipe
under 100-year siorm conditions should, to the
maximum extent possible, be retained in their natural
siaie.

Neautral/posi
tive

City of
Manassas

Subdivision
Ordinance

Reprinted
1990

- Sec 28-83 — Allows for dedication of land for public
purposes including for stabilization of steep slopes
and stormwater management

- Sec 2§-66 — Certain land not to be platted for
residential occupancy — land subject to flooding and
deemed topographically unsuitable shall not be
platted for residential occupancy.

- Sec 29-84 — Sets requirerments for storm drainage
and street drainage system

Positive
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ity o
Manassaz

g
of B-12-79,

Iy . B, . piatr Y
i Qrdinance i Ordinance — Chapter 10.1 of Code (Ord.
i ¢ Section Ni-2-4) ;
i - Sec. 34-235. Requires firal site plan to include ;
[ information re: location of fire hydrants and storm ' |
crainage system (including fioodplain). ;
City of Comprehensive | 2/17/1984 | - 1990 Land Use Chjactive - to direct growth, . Neutrai :
Manassas | Plan {amended | development, and public improvements in an orderly |

Park 5/15/1990) and cost-effective manner which may be supported |

by necessary financing of public services and i
facilities at a reasonabie rate {threugh comp. plan,
CIP, zoning and subdivision ordinance, and pubiic
hearings).

City of Subdivision October - Regulations require adeguate provision for Positive
Manassas ;| Ordinance 197% drainage and flood controf and other public
Park ! purposes, and for light and air

- 6-3 Flooding — Land subject to flaoding and land
deemed topographically unsuitable shall not be
platted for residential occupancy, or for such other
uses in such a way as to endanger health, iife, or
property, or aggravate erosion of flood hazards.
Such land within the subdivision shalt be set aside
on the plai for uses as shall neither be endangered
by periodic or occasional inundation nor produce
conditions contrary to public welfare.

City of Zoning February Sec 31-21. FP Flood Plain District Positive

Manassas | Orndinance 1979 - Districts include all areas subject to inundation by

Park {current as waters of the 100 year flood.

of July - Defines floodway, floodway-fringe, approximated

1993} floodplain, and shaliow floodplain districts.

- Districts are overiays to existing zoning districts —
more restrictive and/for floodpiains apply when
conflict exists.

- Generally, all uses, activities and devejoprnent
occurring within any floodplain district shall be
undertaken only upon issuance of a certificate of
occupancy andfor upon approvai of the required
site plan.

- Development should not adversely affect capacity
of channels or flocdways.

-  Fioodway district - "no development shall be
permitted except where the effect of such
development on flood heights is fully offset by
accompanying improvements which have been
approved by all appropriate locai and/or state
authorities as required above.” Permitted uses in
floodway: agricultural, public and private
recreational, accessory residential and accessory
industrial and commercial. Special exception uses
in fioodway: Structures, except for mobile homes,
accessory to permitied uses, utilities and public
facilittes, water-related uses and activities,
temporary uses, storage of materials and
equipments provided they are not bugyant,
flammabie, or explosive, and are not subject to
major damage by flooding or if it is firmly anchored;
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other similar uses and activities provided they do
not cause ne increase in ficod heights and/or
velocities,

Prokibited use in flcodway — any mobile home.
Floodwsy fringe, approximated foedpiain and ;
shallow floodplain — uses in accordance with i
underiying district as iong as flcodpreofed and in i
compliance with building cede.
Describes criteria to be used in deciding specia! !
exceptions and variances. i
Existing structures — shall not be eniarged or
expanded; if modifications {inciude reconstruction)
are less than 50% of market value shali be
eievated andfor floodproofed; more than 50% of
marke! value must be in full compliance with
building code

Town of
Dumfries

UL I MU e e

Comprehensive
Plan for the
Town of
Dumfries,
Virginia

June 1983

Land use

Environment

Goal F - To assure maintenance of the Town's
economic and fiscal viability.

Goal G — To insure that all tand within the Town is
developed in accordance with applicable Town
ordinances and policies.

Goal A — To maintain and enhance the natural
features of the Town, protect the environment from
degradation, and foster public awareness of the
environment and its beauty.

Objective 1~ Protect both the human environment
and the natural environment, including water
resources within and outside of the Town, form the
impacis of development and urbanization.
Strategies a — Restrict improper development in
floodplains associated with Quantico Creek and its
tibutaries. i
Strategies b — Locate development away from
environmantally sensitive wetlands and tidal
waters.

Strategiss ¢ — Restrict improper and intensive
development away from area with highly erodibie
soils, including steep slopes.

Strategies g — Encourage creative design principles
during new development and in particular
redeveiopment to provide more functional open
space, preserve sensitive areas, maintain
maximum indigenous tree cover, and minimize i
impervious iand cover for the desired and permitted |
land use. |
Strategies h — Support conservation of appropriate
land areas in a natural staie in or to preserve,
protect, and enhance stream valieys... through the
use of conservation easements, setbacks,
buffering, greenways, apen space, and applicable
Town ordinances including the Floodplain Overlay
District and Chesapeake Bay Preservation Overay
District. !
Objective 3 — Ensure that new development either |

Land Use -

neutral

Environmen
t - positive
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; p : i I
| | ; ‘ appropriate engineering measures o protect :
‘ : : existing and new structures from unsuitable seils. :

: i - Strategy a - Limit densities on siippage soils, and :

| 3 ciuster development away ¥om slopes and

: potential probiem areas.

- Slrategy & — Reguire new development on probiem
soils...to provide appropriate engineering
measures to overcome potential problems.
Encourage low density development on probiem
soils when this is a viabie option for the permitted

land use.
- Town has Floodplain Overiay District to protect
floodpiains.
Town of i Town of Reprint Sec 15-8 - Drainage Positive
Dumfries | Dumfries from 1990 - No building shali be erected on any land and no i
Zoning change shall be made in the existing contours of i
Ordinance any land...that wili obstruct, interfere with, or i

substantially change the drainage from such land to !
the detriment of neighboring lands. [nc adverse
impact!}

Sec 15-36
- establishes zoning districts including FP-1
Floodplain.

Arlicle X — Floodplain Districts FP-1

Sec 15.252 — appiies fo all lands within 100-year

floodpiain

- Applies to development after 8/1/1888.

- District overlays existing underlying districts -
floodplain disfrict is a supplement to those districts
- the more restrictive conditions or those reiated to
floodpiain apply.

- Development within district requires zoning permit,
the appiication for which requires site/project
specific information including re: efevation,
fioodproofing. All mobile/manufactured homes have
to be on permanent foundations and elevated and
anchored.

- Permitted uses in floodway: agricultural, public and
private recreational, accessory residential and
accessory industrial and commercial. Permitted
uses in fiood-fringe and approximated fioodplain ~ |
all that are allowed in underlying as long as
elevation or floodproofing can be shown.

- Additional criteria cited for variances.

- Nonconforming uses cannot be expanded or
enlarged.

1995 amendments:

- Ifrepairs, etc done exceed 65% of assessed vaiue,
must conform fo elevation requirements. If uses
become nuisances, shalt not be permitied to
continue.

- All development must have proper permits from
local, state and federal.
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Zoning sdministrator must determine the buiiding
. site is reasonably safe from flooding before

! development is permitted.

1 : ‘ - Subdivision proposais must include BFE data.

i | { | - Al new construction and substantial improvements
of residenital shall be clevated {o or above base
fiood ievei. Non-residential structures shall be
elevated or fioodproofed (wet or dry).

1

i Town of ?010 June 18, 1. Purpose Positive
Hemdon  ; Comprehensive | 1990 - To guide coordinated and harmenious physicai
‘} Plan development which wiil best promote the health, |

i | safety, prosperity and general welfare of Town
residents.

! Goals,

Land Use

- To manage the effects of development so as io I

‘ protect and enhance the Town's guality of life. !

I ; - Towork towards & balance between the natural !

| and built environmenis.

- To sesk conservation and reclamatton of naturat
resources within the Town.

| - To facilitate the safety and quality of life of
neighborhoods (in terms of .._personal security and
environmentat quality) through consideration of the
design and compatibility of adjoining uses.

Parks and Recreation

- To provide ample open space and access to
natural area, with emphasis on natural park
planning.

i, Land Use Plan

Land Use designations:

i | - Adaptive Areas, encourages underground
placernent of utilities, minimization of impervious
surfaces, provision of stormwater
detention/retention structures, use of grass swales
for surface drainage, and restoration of floodplain.

- New development in floodplain is prohibited.

- New development also needs to demonstrate that it
will not exceed supply of public safety services
{fire, EMS, etc).

Overiay Policies:

Clean Streams:

- Strategic objectives: Update fioodplain
management regulations.

- Includes fioodplains in Resource Management
Areas for purposes of Chesapeake Bay
Preservation compliance.

- Mitigate use of natural streams as coliecters for
urban stormwater sewage system.

Urban Forestry.

- Strategic objective: Establish program for planting
and preservation of trees,

3 - Program components. Continual budgeting for tree |
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planting, iree removal, and tree maintenance and
care.

Redevelopment and Infill Guidance. !

: ; - Stratsgic objective: Create oppertunities to improve i

i i the economic vitality, ... safety of the built

: environment.

| : - Evaluation guideiines include placement of uility

| lines underground, effors to minimize impervicus

surfaces, provision of sicrmwater

| detention/retention, grass swales as surface
drainage, and restoration of the floodplain.

- Development within floodplain should be avoided.

lil. Parks and Recreation Flan

- Goal of 25% overall open space.

- Strategies include establishing a schedule for the
acquisition of permanent public open spaces (p.
50).

- Asof 1990, 5 stream vailey parks existed
(Sugarland Run, Frying Pan Creek, Horsepen Run,
Folly Lick Branch, and part of Little Difficult Run
Branch) for totai of 206 acres.

IV. Public Facilifies
- Includes information re: storm sewer system
improvements that will reduce flooding.

Town of Zoning Adopted Article VIil. Floodplain Overiay District Positive
Herndon Ordinance October - include areas subject to inundation by waters of the
26, 1971, 100-year fiood
and - Nc development shali be permitied except where
amended the effect of such development on fiood heights is
through fully offset by accompanying improvements which |
March 18, have been approved by all appropriate local and/or !
1988 state authorities

- Permitted uses: agricuitural uses; public and
private recreational uses and activities; utilities and
public facilities and improvements

- Lays out criteria for deciding use permiis

- Nonconformities - Existing structures andfor uses
located in the fioodpiain district shall not be
expanded or eniarged unless mitigated. Repair et
al of nonconforming use if less than 50% of its
market value, shall be elevated andior floodproofed ;
to the greatest extent possible. Repair et al of ;
nonconforming use if more than 50% of its market
value, shall conform to building code.

Town of 1957 Town August 12, | - Identifies areas of steep siope and recognizes them | Positive

Leesburg Plan 1987 as site constraints. Limestone conglomerate and

© potentiat sinkholes also identified as potential
hazard. Problern soils inciude shrink-swell soits. f

- Town adheres to FEMA fioodplain policies.

Goals

- To preserve and enhance natural resources to the
extent practical, consistent with the character of the
greater Leesburg area.
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! Tc assure that development respects
! environmenial factors that affect the quality of life of |
residents in the greater Leesburg area. :

} ‘ ! | Objectives: ]

: | | - Preserve vegetation and sensitive environmental t

| 5 : features through the development process.

i 3 ! | - Discourage and carefully control development on | |

i | steep siopes (greater than 25%). Limit ;

i i : development on moderately steep siopes (15-25 ;

f percent grade), promote use of County- | ;
recornmended performance standards for where ' F
development occurs. 1 |

- Minimize potential hazards to human health, the !
environment and property in the greater Limestone
Conglomerate areas. Control buiiding on unstable
soiis.

{ - Preserve and use natural drainage ways wherever

1 possible for stormwater management. .,
“ ! | - Encourage restoration of degraded natural areas
! and enhancement of existing natural areas to

enable these areas to maximize their potential
environmental value.

- Preserve, expand, and enhance the tree population
of L.eesburg.

Policies:

- Existing topography, tree cover and other

l environmentally sensitive areas {e.g., streams,

j wetlands) should be used as key site planning

elements in determining road layout, location and

] buffering of different land uses, stormwater

management systems, and utility lines,

t - 5 policies dealing with steep slopes.

- The town encourages and supports private and !
community programs to keep waterways free from
debris and litter.

- The town shouid preserve the 100-vear floodplain
of major streams such as Tuscarora Creek and
Cattail Branch and encourage their incorporation
into greenways and open space systems.

Town of Town Plan March 26, | Environment Environmen
Leesburg ' 1986 (revised 1986 - Limited amount of steep slopes but greater amount ; { — positive
1988) of problem soils (shrink-swell, karst).
- 111 acres ingide Bypass are covered by Town's F- | Community
1 fioodplain district; 450 acres annexed are Facilities ~
covered by County floodpiain district. positive

- Floodplains are considered most appropriate for
recreational and farm uses. Development is strictly | Land Use -
limited in such areas... positive

Goal

- To preserve and enhance natural resources to the
extent practical, consistent with the character of an
area which is becoming urbanized.

QObjectives
- Preserve and use stream valleys for recreation,
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open space and flood control. Preserve and use
! : naturel drainageways wheraver possible for
‘ stormwater management...

i | General Environmental Policies
1.1 Town land use regulations should pramcte
environmentally sensitive j[and planning and site H
! design. i
i Sensitive Area Policies
1.12 Development in problem soif and limestone areas
shouid be subject to appropriate performance standards !
in order to minimize potential health and safety
probiems.
1.13 Preservation of slopes between 15% and 25%
should be encouraged.
Crilical Areas Folicies
1.15 Slopes greater than 25% should be preserved in
their natural state to the maximum extent possible,
allowing only appropriate uses such as passive ;
recreation and necessary public facilities. H
1.16 The town should preserve the 100-year flioodpiain |
of major streams such as Tuscarora Creek and Cattail
Branch.
Action Program #2 — Establish a tree planting program
and adopt a tree protection ordinance which would
apply to all developments {'88 revision).
Action Program #8. Consoiidate town and county
floodplain regulations.
Action Program #8. Require preservation of slopes
greater than 25% in proposed development wherever
possible.

Community Facilities — Action program #12. pursue
acguisition of a stream valley park system ajong
Tuscarora Creek and Cattail Branch.

Land Use

Objectives — deveiop land use reguiations which ensure
efficient, environmentally sensitive land use patterns in
both smali- and large-scale deveiopments.

General Land Use Policies:

5.3 New development should recognize and preserve
the town's natural, historic and architectural resources
for present and future residents.

5.15 The town's unique landscape should be
recognized, preserved, and enhanced through the
retention of natural features, including ridge lines, i
stream valleys...

5.16 Common open space in residential areas should
perforrm muttiple functions by providing recreational
opportunities, visual relief and natural storrn water
retention.

5.76 The town should work with the private sector to
preserve an open spacefirail network based upen the
W&OD corridor, stream valleys, and community i
facilities. i
§.92 A continuous town open space/irail network should |
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t
1

be deveioped incomorating stream valieys, naturel i
| . drainageweays and adiacent steep siopes. .. ‘

—————— + ] — :
: Town of i Zoning i February | Arficie 5 — Overlay and Special District Regulations ! Posifive 3
| Leesburg ‘ Ordinance i 25, 2003 ! 5C — F-1 Fioodpiain Districf ! !

! i F - No deveiopment shall be permitied in the

: ' Floodpiain District except where the effects of such | ‘

I i i development on flood heights is fully offset by ! |

i accompanying improvements which have been i

‘ approved by ali appropriate authorities. ‘

: .« The placement of any mobile home within the

! Floodplain District, except in an existing mobile
home park or subdivision, is prohibited.

- Pemitted uses — agricittural, public and private
recreational uses, accessory residentiai uses (e.g,,
gardens, play areas), and accessory industrial and
commercial uses {e.g., pervious parking and
loading areas).

- Conditional uses - structures, except for mobile
homes, accessory to the permitted uses and
activities; utilities and public faciites/improvements
such as bridges, streets, etc.; temporary uses (e.g.,
circuses); storage of materials and equipments
provided they are not buoyant, flammable, or \
explosive, and are not subject to major damage by !
flooding or if it is firmly anchored; other similar uses }
and activities provided they do not cause no I

[
]

| increase in fiood heights andfor velocities.

- Variances should consider affect on fiood heights,
susceptibility of proposed facility to flooding,
availability of altermative locations and other figod-

t related factors. Variances, if granted, should

| include notification that constructing building beiow

i 100-year fiood elevation couid increase risk and
ingrease ingurance premiums,

- Existing structures and/or uses located in the

| Floedplain District shall not be expanded or
! | enlarged (unless risk can be offset). Medifications
J ! over 50% shail be elevated and/or ficod-proofed,

also must be in compliance with Uniform State
Building Code.

Town of The 1998 Land Use Goals ~ |'Land Use -

Purcellville | Comprehensive - Toencourage a harmonious pattem of land use neutral
[ Plan for the that will aitow the Town to meet present and future

Town of community needs within prudent fiscai guidelines. Econemic
; Purcellvilte, This will stimulate physical, social and economic Developme
| Virginia development while protecting the ecologicai nt - neutral
i balance, enhancing the Town's physical
; appearance and retaining its character, Environmer: |

- Objective 1 — Defineate land areas inside the Town | t- positive
limits which are best suited for conservation,
residential, institutionai, commercial and industrial

i activities in such a away as to separate
incompatible uses and to minimize the impact of
traffic.

- Also nptes need to protect the South Fork of the

& Catoctin Creek and its flood plain.
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Economic Development Goal 6 — Encourage
businesses fo use natural resources beneficially,
protect environmental heaith and maintain the
aesthetic qusality of Purcelivilie

| - Environmeni Goal 1 — Improve, maintain, and
protect the natural environment of the Town.
Ensure that growth is nuriuring to pecple but aisc
safeguards the environmen!. Preserve the natural
beauty and function of the environment as & habitat !
for people, plants and animals.

- Objective 2, Stralegy a — prohibit improper !
development in flood piains, including Catoctin :
Creek, through the enforcement of the Flood Plain
Qrdinance. Strategy f - develop a plan to assess
the current storm water drainage system and
develop strategies to correct deficiencies,

| : - Objective 3 - Protect the natural environment from
inappropriate development and enhance the
manmade environment through new zoning and
subdivision ordinances using prevailing County,
State, and Federa! standards.

- Strategy d — Develop a tree preservation and
replacement plan. ..

- Strategy e — Expand public ownership of open
spaces and greenways within the Town when
financially feasible.

- implementation tools include zoning, subdivision
reguiation, and the CIP.

Town of 1988 January Cbjectives: Positive
Vienna Comprehensive | 23, 1988 - Protect the integrity of natural stormwater drainage
Plan patterns such as the Wolftrap Stream Valley
System.

- Support replacement of utility fines in the
commercial area with underground lines,
particularly along Mapie Avenue.

Specific recommendations: The Town should
strengthen its zoning provisions for preservation of
natural storm-water drainage patterns.

-  Cites need to have master plan for
water/sewer/stormwater,

- Describes Stream Vailey Parks — sizeable portion
of Town's park system; provide storm drainage and t
buffers; master plan should be developed that
includes stream bed care.

Town of ¢ Zomning 1/4/1682 Vienna Flood Plain Ordinance Positive i

Vienna i Ordinance - Establishes fiood plain and approximated flood
plain districts - areas subject to inundation by
waters of the one hundred (100Q) year flood.

- Encroachment into the fioodway should not result
in result in any increase in the one hundred-year !
flood eievation.

- Districts are overlays to existing districts.

- All uses, activities, and development occurring !
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within any Flood Plain District shalt be undertaken

only upon the issuance of a building pemmit.

! - In the Fiood Plain District, no development shall be

; permitied except where the effect of such

| development on flcod heights is fully offset by : i

accompanying improvernents which have been

i approved by all appropriate local and/for State

authorities. :

- Uses — those of underlying district provided do not
violate other parts of this ordinance.

1 - Provides factors to consider when granting
variances.

- Nonconforming uses: Existing structures in the

i floodway district shaii not be expanded or enlarged

? unless will not increase the 100-year flood

elevation. Structures that are repaired et al for cost

of less than fifty percent must be elevated or

floodproofed. Structures that are repaired et al for

cost of more than fifty percent must comply with

building code. If uses become nuisances, shall not

be permitied to continue.

- Requires electric waler heaters, electric fumaces
and other crifical eiectrical installations in floodplain
to be elevated. Other vital appliances (i.e., HVAQC)

i need to be designed to prevent water infiltration.

{ - The preliminary piat requirements shall include a
map showing the location of the proposed
subdivision and/or land development with respect

.‘
|
1
I
i - Flood Hazard Mitigation (3-16-87)
1

to any designated fiood plain district. ..
! - For all new construction and substantiai
i

improvements, fully enclosed areas beiow the
lowest fioor that are subject to flooding shalt be
; designed to automatically equalize hydrostatic fioed |
[ forces on exterior walls by ailowing for the entry i
N i and exist of floodwaters. :




MITIGATION
STRATEGY

This secticn of the Pian provides the blueprint for the Northern Virginia regicn to foliow in
becoming less vulnerable tc natural hazards. It is based on general consensus of the Northern
Virginia Hazard Mitigation Planining Committee alang with the findings and conclusions of the risk
assessment and capability assessment. |t consists of the following four subsections:

introduction

Regional Mitigation Goals

identification and Analysis of Mitigation Techniques
Selection of Mitigation Technigues for Northern Virginia

T ; -
Iraf ey ity aFiss
FRNTMGLECTIN

The intent of the mitigation strategy is to provide NVRC and its local jurisdictions with the goals
that will serve as the guiding principles for future hazard mitigation policy and project
administration, along with a listing of proposed actons deemed necessary to meet those goals
and reduce the impact of natural hazards. It is designed o be comprehensive and strategic in
nature.

In being comprehensive, the development of the strategy included a thorough review of ali natural
hazards and identifies far-reaching policies and projects intended to not only reduce the future
impacts of hazards, but also to assist counties and municipalities achieve compatible economic,
environmental and social goals. In being strategic, the development of the strategy ensures that
all policies and projects are linked to established priorities and assigned to specific departments
or individuals responsible for their implementation with target compietion deadlines. When
necessary, funding sources are identified that can be used to assist in project implementation.

The first step in designing the mitigation strategy includes the identification of regional mitigation
goals. Regional mitigation goals represent broad statements that are achieved through the
impiementation of more specific, action-oriented initiatives by the participating jurisdictions.
These initiatives include both hazard mitigation policies (such as the regulation of land in known
hazard areas through a local ordinance), and hazard mitigation projects that seek to address
specifically targeted hazard risks (such as the acquisition and relocation of a repetitive loss
structure).

The second step involves the identification, consideration and analysis of available mitigation
measures to help achieve the identified mitigation goals. This is a long-term, continuous process
sustained through the development and maintenance of this Plan, beginning with the
cardstorming exercise for members of the Hazard Mitigation Planning Committee during the first
Mitigation Strategy Workshop. Alternative mitigation measures will continue to be considered as
future mitigation opporiunities become identified, as data and technology improve, as mitigation
funding becomes available, and as this Pian is updated and maintained over time.

The third and last step in designing the mitigation strategy is the creation of the local Mitigation
Action Plans, which are provided separateiy in Section 8: Mitigation Actions Plans. The Mitigation
Action Plans represent unambiguous plans for action, and are considered {o be the most
essential outcome of the mitigation pianning process. They include a prioritized listing of
proposed hazard mitigation actions (policies and projects) for each of Northern Virginia's local



MITIGATION STRATEG‘{ Section §: Page 2

NORTHERN Vire:iniag REGIONAL HAZaArRD MITIGATION PLAN

jurisdictions along with accompanying information such as those agencies or individuals assigned
responsibility for their implementation, potentiai funding sources and an estimated target date for
completion. The Mitigation Action Plans provide those individuals or agencies responsible for
implementing mitigation actions with a clear roadmap that also serves as an imporiant tooj for
monitoring progress over time. The cohesive collection of actions listed in each junsdiction’s
Mitigation Action Plan also can serve as an easily understocd menu of miitigation policies and
projects for those local decision makers who want {¢ quickly review thelr jurisdiction’s respective

element of the Regional Plan. :

in preparing their own individual Mitigation Action Pians, each jurisdiction considered their overall
hazard risk and capability to mitigate natural hazards as recorded through the risk and capability
assessment process, in addition to meeting the adopted regiona! mitigation goals and the unique
needs of their community. Prioritizing mitigation actions for each jurisdiction was based on the
following five (5) factors: (1) effect on overali risk to life and property; (2}; ease of implementation;,
(3) political and community support; (4) a general economic cost/benefit review'; and (5) funding
availability.

)ﬁg‘;rv"»‘rx;"s/s} Fl-'{;‘é;/"—'/r.";/ [N PPN e
ANEGLOIGL NEINETLIOR SO0y

The goals of the Northern Virginia Regional Hazard Mitigation Plan 44 CFR Requirement

were crafted early in the pianning process through a facilitated | 44 CFR Part 201.6¢c)(¥)i):
discussion and brainstorming session with the Hazard Mitigation || The midigation strategy shall
Pianning Committee (for more details, please see the summary of I} inclwde o descripion of
the second Hazard Mitigation Planning Committee meeting in mitigation goaly 1o reduce
Section 3: Planning Process). Each of the following goa! | avoid fong-term
statements represent a broad target for NVRC and its local [ ‘wferabilimics —io  the

participating jurisdictions to achieve through the implementation of | eified hasard.

their own specific Mitigation Actions Plans before the next Plan

update.

Goal #1 Improve the quality of best available data for conducting detailed
hazard risk assessments and preparing meaningful mitigation action
plans.

Goal #2 Increase the financial capability of local jurisdictions throughout the
Northern Virginia region to implement hazard mitigation measures
through maximizing grant funding opportunities as well as [ocally
available fiscal resources,

Goal #3 Develop and maintain specific plans to minimize the potential

affects of natural hazards, including the relevant local emergency
preparedness, response and recovery plans,

' Only a general economic cost/benefif 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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Goal #4 Work to improve existing locai policies, codes and regulations to
reduce or eliminate the impacts of known natural hazards. This
includes maintaining continued compliance with the Mational Flood
Insurance Program {NFIP} for all participating jurisdictions.

Goal #5 investigate and implement a range of sfructural projects that wiil
reduce the effects of natural hazards on public and private property
throughout the region.

Goal #6 Disseminate information to increase the general public’'s awareness
of natural hazard risks in the Northern Virginia region, while also
educating residents and businesses on the mitigation measures
available to minimize those risks.

Note. A stated objective of the Disaster Mitigation Act of 2000 is to improve the coordination of
risk reduction measures between state and local government autherities. Linking local and state
mitigation planning goals is an important first step. It has been determined by the Northern
Virginia Hazard Mitigation Planning Commitiee that the above goal statements should be
consistent with the State of Virginia's current mitigation planning goais, and wili be revised as
necessary during future Plan updates in coordination with the Virginia Division of Emergency
Management.

» .

P it omotiongs rompd derbooic of AAeicrtinog T leisfoess
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In formulating Northern Virginia's mitigation strategy, a wide range
of activities were considered in order to help achieve the general 44 CFR Requirement

regional goals in addition to the specific hazard concerns of each FR ‘ .
participating jurisdiction. This includes the following activities as ?‘.},E-.",,,-,.,,gf,’;;;‘,ff,::;ﬁ,“g{“:,‘,‘f,’,‘,-
recommended by the Emergency Management Accreditation ¢ ;i o section  thar

Program2 (EMAP}: identifies  and analyzes @
comprehensive  range of
1) The use of applicable buiiding construction standards; specific  mitigation - actions

2) Hazard avoidance through appropriate land-use practices; and profects being considered

3) Relocation, retrofitting, or removal of structures at risk; to. reduce the effect of vach

4) Removal or elimination of the hazard; hazard,  with  particular

empharis on Hew and existing

5) Reduction or limitation of the amount or size of the hazard; buttdings and infrastructare.

B) Segregation of the hazard from that which is to be
protected;

7} Moedification of the basic characteristics of the hazard;

8} Control of the rate of release of the hazard;

8) Provision of protective systems or eguipment for beth cyber or physical risks;

10) Establishment of hazard warning and communication procedures; and

11) Redundancy or duplication of essential personnel, critical systems, equipment,
information materiais.

All activities considered by the Hazard Mitigation Planning Committee can be classified under ona
of the foliowing six {8) broad categories of mitigation technigues:

? The EMAP Standard is based on the NFPA 1600 Standard on Disastet/Emergency Management and
Business Continuity Programs, 2004 Edition.
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1. Prevention

Preventalive activities are intended to keep hazard problems from getting worse, and are
typicaily administered through government programs or reguiatory actions that influence the
way land is deveioped and buildings are built. They are particulary effective in reducing a
community’s future vuinerability, especially in areas where development has not occurred or
capitai improvements have nct been substantial. Exampies of preventative activities inciude:

Planning and zoning

Building codes

Oper: space preservation

Fioodplain reguiations

Stormwater management regulations
Drainage system maintenance

Capital improvements programming
Shoreline / riverine / fault zone setbacks

e & & 8 & & & &

2. Property Protection

Property protection measures involve the modification of existing buildings and structures to
help them better withstand the forces of a hazard, or removal of the structures from
hazardous locations. Examples include:

Acquisition

Relocation

Building elevation

Critical facilities protection

Retrofitting (e.g., windproofing, floodproofing, seismic design techniques, etc.)
Safe rooms, shutters, shatier-resistant glass

Insurance

* &« & & & & »

3. Natural Resource Protection

Natura! resource protection activities reduce the impact of natural hazards by preserving of
restoring natural areas and their protective functions. Such areas include fioodplains,
wetlands, steep slopes and sand dunes. Parks, recreation or conservation agencies and
organizations often implement these protective measures. Examples include:

Floodplain protection

Watershed management

Beach and dune preservation

Riparian buffers

Forest/vegetation management (e.g., fire resistant landscaping, fuel breaks, etc.)
Erosion and sediment control

Wetiand preservation and restoration

Habitat preservation

Slope stabilization

4. Structural Projects

Structural mitigation projects are intended fo lessen the impact of a hazard by modifying the
environmental natural progression of the hazard event through construction. They are
usually designed by engineers and managed or maintained by public works staff. Examples
include:

s Reservoirs
s Dams/levees / dikes / floodwalls / seawalls
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«  Diversions / deienticn / retention
« Channel modification

Beach nourishment
«  Siorm sewers

5. Emergency Services

Although not typically considered a “mitigation” technigue, emergency service measures do
minimize the impact of a hazard event on people and property. These commonly are actions
{aken immediately prior to, during, or in response io 2 hazard event. Examples inciude:

Warning systems

Evacuation pianning and management
Emergency response training and exercises
Sandbagging for flood protection

Installing temporary shutters for wind protection

6. Public Education and Awareness

Public education and awareness activities are used to advise residents, elected officials,
business owners, potential property buyers, and visitors about hazards, hazardous areas,
and mitigation techniques they can use to protect themseives and their property. Exampies
of measures to educate and inform the public include:

Outreach projects

Speaker series / demonstration events
Hazard map information

Real estate disclosure

Library materials

Schoeol children educationat programs
Hazard expositions

Seiection of Mulgation Technigues for Norihern Virginia

In order to determine the most appropriate mitigation techniques for the Northern Virginia region,
local government officials reviewed and considered the findings of the risk assessment and the
capability assessment. Other considerations inciuded each individual mitigation action's effect on
overall risk to life and property, its ease of implementation, its degree of political and community

support, its general cost-effectiveness, and funding availability (if necessary).

FEMA guidance for meeting the planning requirements of the Disaster Mitigation Act of 2000 also
specifies that local governments should prioritize their mitigation actions based on the level of risk
a hazard poses to the lives and property of a given jurisdiction. In response to this requirement, a
Mitigation Technigue Matrix (Figure 8.1} was completed to make certain the Northern Virginia
Hazard Mitigation Pianning Committee addressed, at a minimum, those hazards posing the
greatest threat. The matrix provides the commitiee with the opportunity to cross-reference each
of the priority hazards (as determined by through the risk assessment) with the aforementioned
camprehensive range available mitigation technigues, inciuding prevention; property protection;
natural resource protection; structural projects, emergency services; and public education and
awareness. However, it is important to note that the individua! Mitigation Action Plans (Secticn 9)
include an array of actions targeting muliipie hazards, not just those classified as either high or
moderate risk.
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Figure 8.1
Mitigation Technique Matrix
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Mitigation Action Plans

The mitigation actions developed and adepted by paricipating jurisdictions are listed in Section 9:
Mitigation Action Plans. Table 8.1 illustrates the general format in which each mitigation action
was recorded and documented for each jurisdiction’s plan. Though specific to each individual
jurisdiction, each action has been designed to achieve the broader goais identified in Northern
Virginia's regional mitigation strategy. By identifying specific projects and policies, the iocal
Mitigation Action Plans help lay the framework for participating counties and municipalities to
engage in distinct actions or initiatives that will reduce their exposure to future hazard events and
disasters.
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Table 8.1
Mitigation Action Worksheet

ons for completing the Mitigation Action Worksheet;

Community Name: Be sure to identify your community’s name.

Action tem: ldentify a specific action thal, if accomplished, will reduce vulnerability and risk in the impact
area. Actions may be in the form of local policies (e.g., regulatory or incentive-based measures), programs
or structurai mitigation projects and should be consistent with any pre-identified mitigation goals and
objectives.

Category: Indicate the most appropriate category for the proposed action (Prevention; Property
Protection; Natural Resource Protection; Structural Projects; Emergency Services; or Public Education and
Awareness). Refer to the "Categories for Mitigation Actions™ handout for description of each category.

Hazard(s): List the hazard(s) the proposed action is designed to mitigate against.

Lead Agency/ Department Responsible: |dentify the local agency, departmant or organization that is
best suited fo implement the proposed action.

Estimated Cost: If applicable, indicate what the total cost will be to accomplish this action. This amount
will, of course, have tc be an estimate until aciual final doflar amounts can be determined. Some actions
{such as ordinance revisions) may only cost “local staff time” and should be noted so.

Funding Method: If applicabie, indicate how the cost fo complete the action will be funded. For exampie,
funds may be provided from existing operating budgets or general funds, a previously estabiished
contingency fund, a cost-sharing federal or state grant program, etc.

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, whiie others may
require a long-term or continuous effort.

Priority: Indicate whether the action is a “high” priosity, “moderate” priodty or “tow” priority, Prioritization
should be based on the following:

Effect on overeli risk to life and preperty.
Ease of implementation.

Projec! costs vs. benefits

Political and community support.
Funding availabitity.

o b
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44 CFR Requirement

The mitigation actions proposed by NVRC and each of Northernt | 44 CFR Part 201.64c)(3)iii):
Virginia's participating iocai jurisdictions are listed in fourteen (15) || [he mingation strategy shaif
individual Mitigation Action Plans on the pages that follow. Each || include. an action  plan
MAP has been designed to address the established regional goals ‘.j‘;“"'f',‘b";g_ how the actions
of this Hazard Mitigation Plan, in addition to the particular goais :‘f’ﬂ“fﬁf’.‘ m o paragrapn
A R T ; ACir2yily cof this sectian will
and objectives of each individual jurisdiction. They will be W', ioriiced implemented,
maintained on a regular basis according to the plan maintenance || und adminisiered by the local
procedures established for the Northern Virginia Regional Hazard furisdiction
Mitigation Plan (See Section 10: Plan Maintenance Procedures).

Northemn Virginia Regional COMMISSION ..........cov oo i e e e e e 2
ARNGLOM COUNMEY ..o e e et e ee e e e e e ee e e 3
Fairfax County ... RSPV e TSRO P RURTRTPRP 5
Loudoun COUMY ... e e e s v 25
Prince WM COUNLY ..o ettt e e a e re e eea e .. 28
City Of ALBXENANIA ...ttt e st e etk et e 31
Gy OF FaITTAX e et et et a e e 34
City of Falls Church ............... e eeeenEr e otar et eearas e eeeante tesnee e intoeeteEe e e et aanteeeaeesaeeee e eenas 37
City Of MANAESES ......coe et s e e e e e 40
City of Manassas Park........... U OO PPOR 45
oW OF DU TS, . oee et oo iar e oo e st b s asasee e e e aeemt e e e e emeen e e e esner e emecee s 48
TOWIN OF HBIMIAOM ... oot se e et st e n e s et eeaen et e ea e e s 50
TOWN OF Lo DU g . o e b e e 56
ToWN OF PUTCEIVIIE ..o et e e e e 58
TOWN OF VIBIIMI8 .. oottt et e et ekt et be e €1

Northern Virginia Reglonal Commission 1 44 (‘FR Requirement

Ariington County 7 44 CFR Pari 205.6(cHI)iv):

Fairfax County a3 Far prilti-furisdictionad

Logdoun Gounty 8 plans,  there  must he

Prince William County 9 idemiifisble | action  items

Aexandia g ry specific fa fhh furisdiction

Fairfax l 7 mq_m.z.sr]ing FEMA ugproval or
Falie Cr : 3 credit for the plan

Manassas | 10

Manassas Park g

Dumfries i 7
“Herndon ' T

Leasburg 4

Purceliviie B

Vienna 7 J
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Category Planning

Hazard(s) Addressed: All Hazards

Lead Agency/Depaniment Responsible: | Regional Planning Services

Estimated Cost: $100,000

Potential Funding Sources: U.S. Department of Homeland Security, Office of

Domestic Preparedness: Homeland Secunty Grant
Program (HSGP), Pre-Disaster Mitigation Grant (PDM)
; Program

Implementation Schedule: 2006 — 2007
Priority (High, Moderate, Low): | High
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Planning

Hazard(s) Addressed:

All Hazards

Lead Agency/Department Responsible:

Office of Emergency Management

Estimated Cost:

$1,500,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program (HSGP)
Implementation Schedule: 12 months from time of award
Priority (High, Moderate, Low): High

Bection 9: Page 3

Category: Mitigation

Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Office of Emergency Management
Estimated Cost: $350,000

Potential Funding Sources:;

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program {HSGP)

Implementation Schedule:

12 months from time of award

Priority (High, Moderate, Low):

High

an

ng
i Hazard(s) Addressed: _ All Hazards
Lead Agency/Department Responsible: | Office of Emergency Management
Estimated Cost: $200,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule:

12 months from time of award

| Priority (High, Moderate, Low):

THigh




MITIGATION ACTION PLANS

NoORTHERN

.‘

Virginia RHEGIONAL HaAZARD M

TIGATION PLARN

: Hazard(8) Addressed: ; All Hazards
i Lead Agency/Depariment Responsible: | Office of Emergency Managemert
Estimated Cost: $800,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeiand Security Grant
Program (HSGP)

Impiementation Schedule:

12 months from time of award

Priority {High, Moderate, Low):

High

itigation
Hazard(s)} Addressed: Al Hazards
Lead Agency/Department Responsible: | Office of Emergency Management
Estimated Cost: $8,000,000

Potentiai Funding Sources:

t}.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP})

Impiementation Schedule:

24 months from time of award

Priority (High, Moderate, Low):

Medium

Cte:

Planning
Hazard(s) Addressed: All Hazards
Lead Agency/Department Responsibie: | Office of Emergency Management
Estimated Cost, $200,000
Potential Funding Sources: N/A
Implementation Schedule: 12 months from time of award
| Priority {High, Moderate, Low): Medium

aining

Hazard{s) Addressed: All Hazards
Lead Agency/Department Responsible: | Office of Emergency Management
Estimated Cosi: $150,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program {HSGP)
implementation Schedule: 18 months from time of award
|_Priority {High, Moderate, Low): Medium
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Category. Emergency Services
Hazard(s) Addressed: Flooding
Lead Agency/Department Responsible: | Department of Public Works and Environmental
L Services
Estimated Cost: $30,000
Potential Funding Sources: U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)
Implementation Schedule: To be determined
Priority {High, Moderate, Low}): High

Property Promn
| Emergency Services

Cate.

Hazard(s) Addressed: | Hurricane, Tornado, Flooding, Blizzard

Lead Agency/Department Responsible: | Fairfax County Park Authority

Estimated Cost: $15,000

Potential Funding Sources: U.S. Department of Hormeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule: To be determined ]

Priority (High, Moderate, Low): High i
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Category:

Emergency Services

Hazard({s} Addressed:

Multiple

Lead Agency/Depariment Responsible:

Office of Emergency Management in conjunction with
the Office of Public Affairs

Estimated Cost:

Not sure at this time but wouid be calculated at the cost
per license time 800,000 residents

Potential Funding Sources:

Combination of general funds and grant funding

Implementation Schedule:

Q1 2006

Priority (High, Moderate, Low}:

High

Category: Property Protection
Emergency Services
Hazard(s) Addressed: Hurricane, Tornado, Flooding, Blizzard

Lead Agency/Department Responsible:

Fairfax County Park Authority

i Estimated Cost:

$5,000

Potential Funding Sources:

U.8. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule: To be determined
Priority (High, Moderate, Low}: High

Property Protection
Structural Projects
Emergency Services

Hazard(s) Addressed:

Hurricane, Tornado, Flooding, Blizzard, Thunderstorm

Lead Agency/Depariment Responsible:

Fairfax County Park Authority

Estimated Cost:

$50,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule:

To be determined

Priority {High, Moderate, Low):

| High
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tegry.

| Property Protection
' Emergency Services

E_Hazard(s) Addressed:

Hurricane, Tornado, Flooding, Blizzard, Thunderstorm

! Lead Agency/Department Responsibie:

. Fairfax County Park Authority

| Estimated Cost:

$40,000

! Potential Funding Sources:

i.8. Department of Homeland Security, Office of
Domaestic Preparedness; Homeland Security Grant
Program (HSGP)

rrmpiementation Schedule:

To be determined

i Priority (High, Moderate, Low):

High

al
Category: Broperty Protection
Natural Resource Protection
Structural Projects
Hazard(s} Addressed: Hurricane, Tornado, Ficoding, Thunderstorm, Blizzard

| Lead Agency/Department Responsibie:

Fairfax County Park Authority

Estimated Cost:

$590,000

Potential Funding Sources:

Pending voter approval of 2004 Park Bond Referendum

implementation Schedule:

To be determined

Priority {High, Moderate, Low):

High

Catego:

Property Protection
Natural Resource Protection
Structural Projects
: Hazard(s) Addressed: Hurricane, Tornado, Ficoding, Thunderstorm, Blizzard

Lead Agency/Department Responsible:

Fairfax County Park Authority

Estimated Cost:

$500,000

Potential Funding Sources:

Pending voter approval of 2004 Park Bond Referendum |

implementation Schedule:

To be determined

Priority (High, Moderate, Low):

High

o

atego.

cHm v parks:
Natural Resource Protection

Hazard(s) Addressed;

Hurricane, Tomado, Fiocding, Thunderstorm, Blizzard

Lead Agency/Department Responsible:

Fairfax County Park Authority

Estimated Cost:

$2,000,000

Potential Funding Sources:

U.S. Department of Agriculture, Natural Resource
Conservation Service: Emergency Watershed
Protection; U.S. Army Corps of Engineers: Emergency
Streambank and Shoreline Protection, Small Flood
Control Projects

Implementation Schedule:

To be determined

Priority (High, Moderate, Low):

High
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. Category:

P

i Property Protection

| Structural Projects

[ Hazarg(s) Addressed:

| Hurricane, Tofnado, Ficoding, Thunderstorm, Blizzard

| Lead Agency/Department Responsibie:

| Fairfax County Park Authority

| Estimated Cost:

; Potential Funding Sources:

 $680,000 4
i ldentified need but currently unfunded—pcssible |
| project in 2008 Park Bond Referendum

| Impiementation Schedule:

To be determined

High ;

| Priority (High, Moderate, Low):

gory:

Hazard(s) Addressed:

Fiooding

Lead Agency/Department Responsible:

Department of Public Works and Environmental
Services

Estimated Cosl:

$140,000 per unit

Potential Funding Sources:

U.S. Department of Homeiand Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program {FMA), Hazard Mitigation Grant
Program (HMGP}, Pre-Disaster Mitigation Grant (PDM)
Program

lep#ementation Schedule:

These purchases may have to be negotiated at the
time the units become available on the market

Priority (High, Moderate, Low):

High

Category

Pubiic Education and Awareness

Hazard{s) Addressed:

Fiooding

[ ead Agency/Department Responsible:

Department of Public Works and Environmental
Services

Estimated Cost:

Local staff time plus mailing and printing costs

Potential Funding Sources:

U.S. Department of Homeland Security, Federai
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA)

implementation Schedule: Spring 2006
Priority (High, Moderate, Low): High
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| Category: Property Protection
! Hazard(s) Addressed: | Flooding

| Lead Agency/Departmeni Responsible:

! Estimated Cost:

" Department of Pubiic Works and Environmental

. Services

T Average of $170,000 per structure x 85 structures =

| $14,500,000

S D F—

1
Potential Funding Sources:
!

|
|

|

' LJ.S. Department of Homeland Security, Federal

! Emergency Management Agency: Flood Mitigation

| Assistance Program (FMA), Hazard Mitigation Grant

! Program (HMGP), Pre-Disaster Mitigation Grant (PDM)
Program

. Implementation Schedute:

|
1
i
i

To be determined. This option to be pursued i U.S.
Army Corps of Engineer's study this coming year
determines floodwall construction or other structural

i protection to be infeasible. (Pursue funding for several
| dwellings per year, prioritizing by lot—i.e., by iottery of
interested homeowners),

[Priority (High, Moderate, Low):

High

el

Catego!
Hazard(s) Addressed:

Emergency Services
Flooding

Lead Agency/Department Responsible:

Department of Public Works and Environmentai
Services

$350,000

Estimated Cost:
i Potential Funding Sources:

U S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

Implementation Schedule:

To be determined

Priority (High, Moderate, Low):

High
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_ Category. | Structural Projects
| Hazard(s) Addressed: . Fiooding

! Lead Agency/Department Responsible: | Departmenrt cf Public Works and Environmenta!

Services

Estimated Cost:

$5,000,000

! Potential Funding Sources:

U.S. Army Corps of Engineers: Flood Controi Works /
Emergency Rehabilitation

! impiementation Schedule:

To be determined

| Priority (High, Moderate, Low):

High

| Mg
Category: Structural iImprovements
Hazard(s) Addressed: Flooding

L.ead Agency/Department Responsible:

Department of Public Works and Environmental
Services

Estimated Cost:

$130,000

Potential Funding Sources:

U8, Army Corps of Engineers; Flood Control Works /
Emergency Rehabilitation

Implementation Schedule:

To be determined

Priority (High, Moderate, Low):

High

Category. Emergency Se
Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Health Department
Estimated Cost: $300,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

Implementation Scheduie:

To be complete Spring 2006

Priority {(High, Moderate, Low):

High

Section &: Page 10
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g
Hazard(s) Addressed: All Hazards
Lead Agency/Department Responsible: | Health Department
Estimated Cost: Approximately $54,000

Potential Funding Sources:

11.S. Department of Homeiand Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

impiementation Scheduie:

To begin Spring 2006

i Priority {High, Moderate, Low).

High

ategory.

mergency Services

Hazard(s) Addressed.:

All Hazards

Lead Agency/Department Responsible: | Health Depariment
Estimated Cost; $100.000
| Potential Funding Sources: Future funding to be determined
Implementation Schedule: Began 2004
Priority (High, Moderate, Low}: High

| Category: Emergency Services
' Hazard(s) Addressed: All Hazards

Lead Agency/Depariment Responsibie: . Health Depariment

Estimated Cost:

$160,000

Potential Funding Sources;

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP), U.S. Department of Health and
Human Services Grants (vatious)

Impiementation Scheduie:

f—

To be determined

Priority (High, Moderate, Low):

High
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. Category: | Emergency Services

| Hazard!s) Addressed: . All Hazards

. Lead Agency/Department Responsible: | Health Department

Estimated Cost: $40,000

! Potential Funding Sources: F U.S. Department of Homeland Secunty, Office of

i ; Domestic Preparedness: Homeland Security Grant
, i Program (HSGP); U.S. Department of Meaith and
! . Human Services Grants (various)

i

jgﬁmlementation Schedule: To be determined '
"Priority (High, Moderate, Low). High N

mergenervnces

Hazard(s) Addressed: | Ali Hazards i
Lead Agency/Department Responsible: | Health Department ]
Estimated Cost: $100,000
Potential Funding Sources: — TFuture funding to be determined _J
Implementation Schedule: | Began 2004 |
Priority (High, Moderate, Low): | High 1

o egengy 5

Hazard(s} Addressed: __| All Hazards

Lead Agency/Department Responsible: | Health Department B
Estimated Cost: $83,578 annually i
Potential Funding Sources: Future funding to be determined

Implementation Scheduie: Began Spring 2004 for one year

Priority (High, Moderate, Low); _High

rg cy Servic
’}ﬂi Hazards

ategory:
Hazard(s) Addressed:

Lead Agency/Department Responsible; | Health Department

Estimated Cost: $72, 593

Potential Funding Sources: Future funding to be determined

implementation Scheduie: Began Spring 2004 for one year i

Priority (High, Moderate, Low): High !
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_Category: i Emergency Services
| Hagzard{s) Addressed: Ail Hazards

i Lead Agency/Department Respeonsible: | Health Department

| Estimated Cost: | $40,000

. Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness; Homeland Security Grant
- Program (HSGP); U.8. Department of Health and
Human Services Grants (various)

Implementation Schedute:

To be determined

i Prigrity {High, Moderate, Low):

High

Category: Emergency Services

Hazard(s) Addressed: Ali Hazatds

L ead Agency/Department Responsible: | Heaith Depariment

Estimated Cost: $100,000

Potential Funding Sources: Future funding to be determined
implementation Schedule: Began 2004

Priority (High, Moderate, Low): High

Category.

Emergc Services

Hazard(s) Addressed:

All Hazards

Lead Agency/Department Responsible:

Health Department

Estimated Cost:

$83,578 annually

i Potential Fuhding Sources:

Future funding io be determined

implementation Schedule;

Began Spring 2004 for one year

Section 9 Page 12

Prigrity (High, Moderate, Low): ; High
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Category: Emergency Services
! Hazard(s} Addressed: : All Hazards
Lead Agency/Depariment Responsibie: | Healith Department
Estimated Cost: $72,593

Potential Funding Sources:

Future funding to be determined

implementation Scheduls;

Priority {High, Moderate, Low):

Began Spring 2004 for ohe year
High '
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Category.

Emergency Services

Hazard({s} Addressed:

| All Hazerds

Lead Agency/Department Responsible:

Ll

| Health Department

Estimated Cost:

| 347,761 annually =

| Potential Funding Sources:

Future funding to be determined ;

i implementation Schedule:

L

Began Spring 2004 for one year ;

| Priority (High, Moderate, Low):

[High

Property Protection

Category:
Natural Resource Protection

Hazard(s) Addressed: i Hurricane, Tomade, Flooding, Thunderstorm, Blizzard
Lead Agency/Department Responsible: | Fairfax County Park Authority
Estimated Cost: $500,000
Potential Funding Sources: To be determined
implementation Schedule: | To be determined

| Moderate

Priority (High, Moderate, Low):

Category:

Property Protection
Structural Projects

[ Hazard(s) Addressed:

Hurricane, Tomado, Flooding, Thunderstorm, Blizzard

Fairfax County Park Authority

Lead Agency/Department Responsible:
| Estimated Cost:

$200,000

P

i Potential Funding Sources:
i
implementation Schedule:

U.5. Department of Homeland Security, Federal
Emergency Management Agency: Hazard Mitigation
Grant Program (HMGP), Pre-Disaster Mitigation Grant
Program {PDM}

To be determined
Moderate

i Priority (High, Moderate, Low):

Natural Resource Protection

Hazard(s} Addressed: Hurricane, Tormade, Flooding, Thunderstorm, Blizzard
Lead ncyfDepartment Responsible: | Fairfax County Park Authority
{ Estimated Cost: $10,000,000

| Potential Funding Sources;

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Hazard Mitigation
Grant Program {(HMGP)}, Pre-Disaster Mitigation Grant
i Program (PDM), Flood Mitigation Assistance Program
i {FMA); U.S. Department of the Interior, National Park

implementation Schedule:

To be determined

Priority (High, Moderate, Low):

Service: Land and Water Conservation Fund Grants J
!
)

Moderate
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| Category. ! Natura! Resource Protection !

\ Hazard(s) Addressed: | Hurricane, Tomado, Flooding, Thunderstorm, Blizzard |
Lead Agency/Department Responsible: | Fairfax County Park Authority i
Estimated Cost: . $50,000 ;
Potential Funding Sources: 1 U.S. Department of Homeland Security, Office of

i
| Domestic Preparedness: Homeland Security Grant i
i Program (HSGP); Federai Emergency Management |
. Agency: Flood Mitigation Assistance Program {(FMA ;
implementation Schedule: To be determined !
Priority (High, Moderate, Low): Moderate |

Category. Property Protection

Hazard(s) Addressed: Fioading

L ead Agency/Department Responsible: | Department of Public Works and Envircnmental
Services

Estimated Cost: $1,200,000

Potential Funding Sources: U.S. Department of Homeland Security, Federal

Emergency Management Agency: Flood Mitigation '
Assistance Program (FMA), Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant (PDM)

Program
Implementation Schedule: To be determined |
Priority (High, Moderate, Low): Moderate l

Category: Public Education and Awareness j

Hazard(s) Addressed: Flooding |

Lead Agency/Department Responsible: | Department of Public Works and Environmental i
Services

Estimated Cost: Local staff time pius maiiing and printing costs

Potential Funding Sources: U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP

Implementation Schedule: Pilot project—Dam site #4—-{_ake Rayal {Winter 2006) |

i Priority (High, Moderate, Low): _i Moderate i
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Category

Structural Projects

Hazard(s) Addressed:

Fiooding

Lead Agency/Department Responsible:

Depariment of Public Works an¢ Environmental
Services

: Estimated Cost:

$350,000 (cost plus contingency for soil stabilization of
these soils that have proven extremely difficuit to
excavate in this subdivision in several past projects)

i
|
i
l
J

: Potential Funding Sources:

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA}, Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant (PDM)
Program; U.S. Department of Agriculture, Natural

{ Resource Conservation Service: Emergency

: Watershed Protection, Watershed Protection and Flood

i Protection; U.S. Army Corps of Engineers: Smalt Flood
Control Projects

Implementation Schedule:

Survey and hydraulic/hydroiogic study—Winter 2006
Preliminary Design—Spring 2008

Public Coordination and Final Design—Summer 2006
Construction—Fall 2006/Winter 2007

Priofity (High, Moderate, Low):

Muoderate

ry:

Hazard(s) Addressed:

perty
Fiooding

Lead Agency/Department Responsible:

Department of Pubiic Works and Environmental
Services

Estimatad Cost:

| Approximately $750,000

Potential Funding Sources:

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA), Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant {(PDM)

Program 1
| Implementation Schedule: To be determined !
Priority (High, Moderate, Low): Moderate B
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| Category: m g ency Services

i Hazard(s) Addressed. Flooding !
Lead Agency/Department Responsible: | Department of Pubiic Works and Environmental !
Services ‘
| Esfimated Cost: $25,000
i Potential Funding Sources: U.8. Department of Homeland Security, Office of

Domestic Preparedness: Homeland Security Grant

Program (HSGF)

Implementation Scheduie: To be determined
Priority (High, Moderate, Low): Moderate

Category: ergency Service

Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Health Department

Estimated Cost: Tao be determined .

Potential Funding Sources: U.S. Department of Homeland Security, Office of

i Domestic Preparedness; Homeland Security Grant

Program (HSGP)

Implementation Schedule: To be determined

Priority (High. Moderate, Low}): Moderate

Category: Emergency Services

Hazard{s) Addressed: All Hazards

Lead Agency/Department Responsible: | Heaith Department

Estimated Cost: Not known due to multiple variabies in the mapping

Potential Funding Sources: U.S. Department of Homeland Security, Office of i
Domestic Preparedness: Homeland Security Grant E
- Program {(HSGP) ‘

implementation Schedule: | To be determined

Priority (High, Moderate, Low): | Moderate
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E egory:
! Hazard(s) Addressed;

l Emergency Services
' Ali Hazards

HaAZARD MiTIGATION PLARN

i {.ead Agency/Department Responsible:

! Estimated Cost:

Health Department
Approximately $32,500

| Potential Funding Sources:

© U.S. Department of Homeland Security, Office of
! Domestic Preparedness: Homeland Security Grant

Program {(HSGP)
Implementation Schedule: To be determined
Priority (High, Moderate, Low). Moderate

Category:

Public Education and Awareness

Hazard(s} Addressed:

All Hazards, Especially Flooding

Lead Agency/Department Responsible: | Healih Department
Estimated Cost: Not known

Potentiat Funding Sources:

| U.S. Department of Homeland Security, Office of
' Domestic Preparedness: Homeland Security Grant

Program (HSGP) o
implementation Schedule: | To be determined _
Priority (High, Moderate, Low): | Moderate |

Categol

Emergency Services

Hazard(s) Addressed:

All Hazards

Lead Agency/Department Responsible.

Heaith Department

Estimated Cost:

$75,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Pomestic Preparedness: Homeland Security Grant

Program {HSGF;)
implementation Schedule: To be determined |
Priority {(High, Moderate, Low): Moderate !
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| Category:

VIRGINIA REGIONAL HAZARD MITIGATION PLAN

mergency senvices

i Hazard(s) Addressed: " All Hazards
. Lead Agency/Department Responsible: | Health Depariment
i Estimated Cost: $38,000

| Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant :
Program {HSGP; |

:
|
! Implementation Scheduie:

To be determined

Priority {High, Moderate, Low):

1

Moderate

. Category: Emergency Services
Hazard(s) Addressed: All Hazards
Lead Agency/Department Responsible: | Health Department |
Estimated Cost: $50,000 F
Potential Funding Sources: To be determined
Implementation Schedule: To be determined ]
Priority (High, Moderate, Low;}: Moderate

Category:

| Emergency Services

Estimated Cost:

Hazard(s} Addressed: | All Hazards
Lead Agency/Department Responsible: _ Health Department
i $200,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program (HSGP) :
implementation Scheduie: To be determined :
| Priority (High, Moderate, Low). Moderate

'é{qu{

cy <
All Hazards

Hazard(s} Addressed:
Lead Agency/Depariment Responsible: | Health Department
Estimated Cost: Not known

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program (HSGP}
Implementation Schedule: To be determined
Priority (High, Moderate, Low): Moderate
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‘ Hazard@ Addressed:

: Multiple

! Lead Agency/Department Responsible:

1 Department of Housing and Community Deveiopment

Estimated Cost:
Potential Funding Sources:

| $750,000

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Fre-Disaster

| Mitigation Grant Program (PDM); U.S. Department of
! Housing and Urban Development: Community
Development Block Grant; other federal or state grant
program(s}; funds cumrently unavailable in the general
fund

[ implementation Schedule:

FY 2006—planning, FY 2007—construction should
funding become available

SOV R S

i Priority (High, Moderate, Low):

Moderate

g ORtOUTS.
Category: Prevention and Property Protection
Hazard(s) Addressed: Flooding
Lead Agency/Department Responsibie: | DIT jointly with DPWES
Estimated Cost: $65.000

' Potential Funding Sources:
|

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program (HSGP)
impiementation Schedule: To be determined
i Priority {(High, Moderate, Low): Moderate

roeion

Hazard(s} Addressed:

Hurricane, Tornado, Flooding

i ead Agency/Departiment Responsible:

| Estimated Cost:

Fairfax County Park Authority

| $210,000

| Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program (HSGP)
Implementation Schedule: To be determined
Pricrity (High, Moderate, Low). Moderate
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Category:

Hazaro MiTicaTion PLAK

| Property Protection
. Emergency Services

: Hazard(s) Addressed:

‘ Hurricane, Tornado, Flooding, Biizzard

Lead Agency/Department Responsible:

Fairfax County Park Authority

Estimated Cost:

. $900,000

Potential Funding Sources:

| U.S. Department of Homeland Security, Office of
! Domestic Preparedness: Homeland Security Grant

L . Program {HSGP)
. Impiementation Schedule: To be determined
¢ Priority (High, Moderate, Low): Moderate

Category:

Emergency Services

i Hazard(s) Addressed:

Hurricane, Tornado, Flooding, Blizzard

[Lead Agency/Department Responsibie:

Fairfax County Park Authority

i Esfimated Cost:

$25,000

Potential Funding Sources:

U.S. Department of Homeiland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

| Implementation Schedule:

| 7o be determined

[ Priority (High, Moderate, Low):

| Moderate

Category: Emergency Services

Hazard(s) Addressed: Hurricane, Tornado, Flooding, Blizzard
Lead Agency/Department Responsible: | Fairfax County Park Authority
Estimated Cost: $150,000

30 required—=$5,000 per

L

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeiand Security Grant

Program (HSGP)
implementation Schedule: To be determined
Priority {High, Moderate, Low): i Moderate
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tegory: ]

Structural Projects
__: Emergency Services
Hazard(s) Addressed: Hurricane, Tornado, Fiooding, Thunderstorm
Lead Agency/Department Responsibie: | Fairfax County Park Authority ‘z
. Estimated Cost: : $106,000 E
i | 4 boats at $25,000 per !
! Potential Funding Sources: ‘ LS. Department of Homeland Security, Office of
+ Domestic Preparedness: Homeland Security Grant E

Program (HSGP)

Impiementation Schedule: To be determined

i Priority {High, Moderate, Low): Moderate

Category: | Property Protectio
| Structural Projects
Emergency Services
Hazard(s) Addressed: Hurricane, Tornado, Flooding, Blizzard, Thunderstorm
Lead Agency/Department Responsible: | Fairfax County Park Authority
Estimated Cost: $65,000 ]
Potential Funding Sources: U.S. Department of Homeland Security, Office of
Domestic Preparedness: Hometand Security Grant
| Program {HSGP)
implementaticn Schedule: To be determined i
Priority {High, Moderate, Low): Modersate !

Category: Property Protection
Natural Resource Protection

Structural Project

Emergency Services B
Hazard(s) Addressed: Hurricane, Tornado, Flooding, Blizzard, Thunderstorm
Lead Agency/Department Responsibie. | Fairfax County Park Authority
Estimated Cost: $100,000
t Potential Funding Sources: U.S. Depariment of Homeland Security, Office of

Pomestic Preparedness: Homeland Security Grant
Program {HSGP)
implementation Schedule: Te be determined

Prigrity (High, Moderate, Low): ! Moderate
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i Category: | Property Protection
. Natural Rescurce Protection
Structural Projects
: Emergency Services
Hazard(s} Addressed: Hurricane, Temado, Flooding, Blizzard, Thunderstorm

Lead Agency/Depariment Responsibie:

i Fairfax County Park Authority

Estimated Cost:

1 $150,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Securify Grant

Program (HSGP} i
implementation Schedule: To be determined i
Priority (High, Moderate, Low): Moderate i

g
| Category:

Property Protection
Emergency Services

Hazard(s) Addressed:

Hurricane, Tomado, Flooding, Blizzard, Thunderstorm

Lead Agency/Department Responsible:

Fairfax County Park Authority

Estimated Cost:

$24,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

—
implementation Schedule:

To be determined

Priority (High, Moderate, Low):

Moderate

Category: Emergency Services ]

Hazard(s) Addressed: Ail Hazards {

Lead Agency/Depariment Responsible: | Health Department

Estimated Cost: 1 $275,000

Potential Funding Sources: ( U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant 5
Program (HSGP) I

impiementation Schedule: To be determined ]

Priority {(High, Moderate, Low): Low l
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e Ory

, : Emergency Services/Shelters

i Hazard(s} Addressed: . Ali Hazards
Lead Agency/Department Responsibie: | Police Depariment Anima! Control :
:stamated Cost: $70.000 i

| Potential Funding Sources:
b

; U.S. Depariment of Homeland Security, Office of
\ Domestic Preparedness: Homeland Security Grant

H . Program (HSGP)
. Implementation Schedule: "o be determined
| Priority (High, Moderate, Low): | High

Category: Emergency Services
Hazard(s) Addressed: All Hazards

i Lead Agency/Department Responsible: | Office of the Sheriff
Estimated Cost: $16,000

Potential Funding Sources:

U_S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program (HSGP)
Impltementation Schedule: To be determined
Priority (High, Moderate, Low): High |

Category Emergency Services
Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Office of the Sheriff
Estimated Cost: $14,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Program (HSGP)
implementation Schedule: To be determined ]
Priority (High, Moderate, Low): High

Emency Services

Category

Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Office of the Sheriff
Estimated Cost: $18,600

Potential Funding Sources:

implementation Schedule:

U.S. Depariment of Homeland Security, Office of
Domestic Preparedness: Homeiand Security Grant
Program (HSGP)

To be determnined

Priority (High, Moderate, Low):

High
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i Categery: . Emergency Services

| Hazard{s)} Addressed: | All Hazards

| Lead Agency/Depariment Respensibie: | Office of the Sheriff ;
. Estimated Cost: | $6,000 |
| Potential Funding Sources: : 4.8 Department of Hometand Security, Office of :

; - Domestic Preparedness: Homeland Security Grant j
i | Program (HSGP}

| Impiementation Schedule: | To be determined
| Priority {High, Moderate, Low): | High

Category: I Emergency Services
| Hazard(s) Addressed: | Al Hazards
@ad Agency/Department Responsible: ; Office of the Sheriff
| Estimated Cost: | $2,000
[ Potential Funding Sources: ; U.S. Department of Homeland Security, Office of
i | Domestic Preparedness: Homeland Security Grant
[ Program (HSGP) |
1 implementation Schedule: To be determined |
| Priority (High, Moderate, Low}): i High |

Category Emergency Services
Hazard(s) Addressed: . All Hazards
Lead Agency/Department Responsible: | Office of the Sheriff
Estimated Cost: I $6,000
Potential Funding Sources: i U.S. Department of Homeland Security, Office of
: Domestic Preparedness: Homeland Security Grant
Program {(HSGP) i
Implementation Schedule: To be determined
Priority {High, Moderate, Low}. High

Eergency Services

Hazardis) Addressed: | Ali Hazards

Lead Agency/Department Responsibie: | Office of the Sheriff

Estimated Cost; $5,000

Potential Funding Sources: I U.S. Department of Homeland Security, Office of

f Doemestic Preparedness: Homeland Security Grant
' Program {HSGP)
Impiementation Schedule: | To be determined

| Priority (High, Moderate, Low}): i High

*.._Llﬁﬁa_,
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Category:

Hazard(s) Addressed: All Hazards Approach _
Lead Agency/Department Responsible:  Public Works

Estimated Cost: i $5,000,000 approximately

Potential Funding Sources: U.S. Department of Homeiand Security, Office of

Domestic Preparedness: Homeland Security Grant
Program (HSGP); Buffer Zone Protection Program

BZPP)
Impiementation Schedule: Time schedule is dependent on funding source and
availability
| Priority (High, Moderate, Low): High ]

Category. ructural |
Hazard(s) Addressed: All Hazards Approach l
Lead Agency/Depariment Responsible: | VDOT and Public Works 1
Estimated Cost: Unknown {Assessment Required)
" Potential Funding Sources: | Coordinate with Virginia Department of Transportation
: {(VDOT); general fund; bond revenues
Implementation Scheduie; | Undetermined at this point—based on funding
| availability
| Priority {High, Moderate, Low): _THigh
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Category.

rorty rotection

Hazard(s) Addressed:

All Hazards Approach

Lead Agency/Department Responsible:

VDOT, Town Public Works, Law Enforcement

Estimated Cost.

$10,000,000

i Potential Funding Sources:

| (TSGP)

Implementation Schedule:

i U.S. Department of Homelana Security, Office of
i Domestic Preparedness: Homeland Security Grant
! Program (HSGP), Transit Security Grant Program

! Undetermined at this time—dependent on funding
source and availability

§

| Priority (High, Moderate, Low):

High

i
;

|
|
1
1
1
i

Hazard(s} Addressed: All Hazards Approach

Lead Agency/Department Responsibie: | National Weather Service and Emergency
| Management

Estimated Cost: $75,000

Potential Funding Sources:

U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, National Weather Service

impiementation Schedule;
|

Undetermined at this point-—based on funding
availability

| Priority (High, Moderate, Low):

High

“Category.

mergency Services

Hazard(s) Addressed.

All Hazards

Lead Agency/Department Responsibie;

Emergency Management, Emergency Communications
' and Public Information

[ Estimated Cost:

"$50,000

Potential Funding Sources:
i
|

Li.S. Departmeni of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

i Implementation Schedule:

i

Undetermined at this time—dependent on funding
source and avsailability

[Priority (High, Moderate, Low].

Moderate
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Category: | Property Protection
. Hazard(s) Addressed: | All Hazards
| Leagd Agency/Department Responsible: | County Administration
| Estimated Cost: | $5,000,000

! Potentiat Funding Sources:

i U.S. Department of Homeland Security, Office of ;
Domestic Preparedness: Homeland Security Grant
Program {HSGP), Buffer Zone Pretection Program
{(BZPP)

] implementation Scheduie:
|

| Priority {High, Moderate, Low).

Undetermined &t this time—dependent on funding
source and availability
Maoderate

L1 . ..

' Public Inrmatjon

h.

Category:
Hazard(s) Addressed: All Hazards Approach

Lead Agency/Department Responsibie:

Emergency Management and Public information

Estimated Cost:

$100,000

Potential Funding Sources:

U.S. Depariment of Homeland Security, Office of
Domestic Preparedness; Homeland Security Grant

Program (HSGP)

Implementation Scheduie:

Undetermined at this time—dependent on funding
source and availability

| Priority (High, Moderate, Low}.

Moderate

Category: Prevention

Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Planning and Emergency Management
Estimated Cost: $75,000 :

Potential Funding Sources:

U.S. Department of Homeland Security, Office of

i Program {HSGFP)

implementation Schedule:

|

é Domestic Preparedness: Homeland Security Grant
;

i

: Undetermined at this time—dependent on funding
| source and availability

Priority {High, Moderate, Low): Moderate ]
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Category: Property protection

Hazard(s) Addressed: Theft and/or damage by vandalism

Lead Agency/Depariment Responsible: | Public Works

Estimated Cost. 1 $50,000

Potential Funding Sources: U.S. Department of Homeland Security, Office of

Bomestic Preparedness; Homeland Security Grant

Program {HSGP)

Implementation Schedule: i Dependent on funding
Priofity (High, Moderate, L.ow}): High

gation

Category: Property Protection N
Hazard(s) Addressed. Multiple

Lead Agency/Department Responsible: | Public Works

Estimated Cost. $4,000,00C

Potentiai Funding Sources: U.S. Department of Homeland Security, Office of

Domestic Preparedness: Homeland Security Grant
Program (HSGP)

Implementation Schedule: Dependant on funding

Priority (High, Moderate, Low): High
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Limited

Category. perty protect

Hazard{s) Addressed: Theft and/or damage by vandalism

Lead Agency/Depariment Responsible: | Public Works

Estimated Cost: $50,000

Potential Funding Sources: U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

rogram (HSGP)
tmplementation Schedule: Dependent on funding
Priority (High, Moderate, Low): High

Category: Property Protection

Hazard(s) Addressed: Multiple

Lead Agency/Department Responsible: | Public Works

Estimated Cost: $4,000,000

Potentiat Funding Sources: U.S. Department of Homeland Security, Office of

Domestic Preparedness: Homeland Security Grant
Program (HSGP)
Impiementation Schedule; Dependant on funding

Priority (High, Moderate, Low): High
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Catego

Preventicn
| Hazard(g) Addressed: Multiple
i Lead Agency/Department Responsibie: ~ Planning Depariment
Estimated Cost: . $50,000

Potential Funding Sources:

U.S. Department of the Interior, National Park Service:

Land and Water Conservation Grants; U.S. Department
of Agricuiture, Natural Resource Conservation Service:
Watershed Protection and Flood Prevention

Implementation Schedule:

Dependant on funding

Priority (High, Moderate, Low):

High

Hazard(s) Addressed:

Flooding caused by dam failure

Lead Agency/Department Responsible:

Public Works/Fairfax Water Authority

Estimated Cost:

$200,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness; Homeiand Security Grant
Program (HSGP)

Implementation Schedule: Dependant on funding
Priority (High, Moderate, Low): High

atgg:

Prope Ptectlon

| Hazard(s) Addressed: Flood
Lead Agency/Department Responsible: | Planning
! Estimated Cost: $100,000

I Potential Funding Scurces:

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Map Modemization
Program / Cooperating Technical Community (CTC)

Implementation Scheduie:

Dependant on funding

Priority (High, Moderate, Low):

High _

Category: Property Protection
Hazard(s) Addressed: Muitipie

Lead Agency/Department Responsibie: : VDOT/County Police
Estimated Cost: $5,000,000 '

Potential Funding Sources.

U.S. Department of Homeland Security, Office of

: Domestic Preparedness. Homeland Security Grant
Program (HSGP), Transit Security Grant Program
(TSGP)

Implementation Schedule:

Dependant on funding

| Priority (High, Moderate, Low):

| Moderate
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egory.

Hagzard(s) Addressed:

Multipie

Lead Agency/Departrment Responsible:

Public Works and Emergency Managemeni

Estimated Cost:

: 150,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP), Buffer Zone Protection Program
{BZPP); Federal Emergency Management Agency:
Flood Mitigation Assistance Program (FMA), Hazard
Mitigation Grant Program (HMGP), Pre-Disaster
Mitigation Grant (PDM) Program; U.S. Department of
Commerce, Economic Development Administration:
Disaster Mitigation and Technica! Assistance Grants

Implementation Schedule:

Dependant on funding

Priority {High, Moderate, Low):

Moderate

| C o:

Emergency Services

Hazard(s) Addressed:

Mulfiple

Lead Agency/Depariment Responsible:

Police/Public Affairs

Estimated Cost:

$200.000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

; Program {HSGP), Transit Security Grant Program

(TSGP)
implementation Schedule: Dependant on funding
Priority (High, Moderate, Low): Moderate

Category: Emergency services

Hazard(s) Addressed: Multipie

Lead Agency/Departiment Responsibie: | Emergency Management/PSCC
Estimated Cost: $50,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness; Homeland Security Grant
Program (HSGP}

b
| Implementation Schedule:

Dependant on funding

| Priority (High, Moderate, Low):

Moderate

Section 9; Page 30
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Public Education and Awareness

Hazard{s) Addressed:

r

Fiood

Lead Agency/Department Responsible:

Transportation and Environmental Services (T&ES)

Estimated Cost:

$10,000+

Potentiai Funding Sources:

.S, Department of Homeland Security, Federal
Emergency Management Agency: Map Modernization
Program / Cooperating Technical Community (CTC)

Implementation Schedule:

Contingent upon funding

Priority (High, Moderate, Low):

High

e =

)

Hazard(sj Addressed:

Flood

Transportation and Environmental Services (T&ES)

Estimated Cost.

Lead Agency/Department Responsibie:

$60 million

Potential Funding Sources:

To be determined

tmplementation Scheduie:

Contingent upon funding

Priority (High, Moderate, Low):

High

Category Prevention
Hazard(s) Addressed: Flood

l.ead Agency/Department Responsible: | City Attorney
Estimated Cost: Staff Time Only
Potential Funding Seurces: N/A
Implementation Schedule: ASAP

Priority (High, Moderate, Low): High
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egory:
Hazard(s; Addressed:

! pery
i Flood

Lead Agency/Depariment Responsible: | Transportation and Environmental Services (T&ES)

Estimated Cost:

$1 million

Potential Funding Sources:

1 Program (HSGP); Federal Emergency Management

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant

Agency: Flood Mitigation Assistance Program (FMA),
Hazard Mitigation Grant Program (HMGP), Pre-
Disaster Mitigation Grant (PDM) Program

Implementation Schedule: Contingent upon funding
! Priority (High, Moderate, L ow): Moderate

SEDGIUINE ESSAPRRSE S —

iy

| Category: Property Protection B
Hazard(s) Addressed: Flood '
Lead Agency/Department Responsible: | City Attorney
Estimated Cost; $10 million

Potential Funding Sources:

i U.S. Department of Homeland Security, Federal

Emergency Management Agency: Flood Mitigation
Assistance Program (FMA), Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant (PDM)
Program; U.S. Departiment of the Interior, National Park
Service: Land and Water Conservation Fund Grants

Impiementation Schedule: Contingent upon funding
| Priority (High, Moderate, Low): Moderate |

Category: Property Protection
Hazard(s) Addressed: Fiood

Lead Agency/Department Responsible:

Transportation and Environmental Services (T&ES)

Estimated Cost:

$10 million

Potential Funding Sources:

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA), Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant (PDM)
Program

implementation Schedule:

Priority {High, Moderate, Low):

Contingent upon funding

| Moderate J
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. Category. Emergency Setvices i
! Hazard{s) Addressed; Fiood |
- Lead Agency/Department Responsible: | Emergency Management :
; Estimated Cost: $1006,006 !

Potential Funding Sources:

' Agency: Hazard Mitigation Grant Program (HMGP)

U.S. Depariment of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP), Federal Emergency Management

implementation Schedule;

Contingent upon funding

Priority {High, Moderate, Low):

Moderate

egory:

Hazard(s} Addressed:

Lead Agency/Department Responsibie:

General Services

Estimated Cost;

$50,000

Potentiat Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

Impiementation Schedule:

Contingent upon funding

Priority {(High, Moderate, Low):

Low
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é : tion wot ourer preéparednoss.
Category: Prevention, Emergency Services, Public Education and
Awareness
Hazard{s) Addressed. All

Lead Agency/Department Responsible:

Fire Department

Estimated Cost:

$80,000—%$100,000 per year (salary and benefits,
vehicle, office space, telephone, etc.)

Potential Funding Sources:

General fund or grant funded position

Implementation Schedule:

Within six months of funding approval

Pricrity (High, Moderate, Low):

High

egory. Property protect
Hazard(s) Addressed: Fiooding
Lead Agency/Department Responsible: | Public Works
Estimated Cost: $380,000

Potential Funding Sources:

City capital improvement program; U.S. Department of
Agricutture, Natural Resource Conservation Service:
Emergency Watershed Protection; U.S. Army Corps of
Engineers: Emergency Streambank and Shoreline
Protection, Small Flood Conirol Projects

implementation Schedule:

Completed by July 2007

Priority {High, Moderate, Low):

High
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Category:

Public Education and Awareness/Emergency Services
{Warning System)

Hazard(s) Addressed: All |
Lead Agency/Department Responsible: | Public Works
Estimgted Cost: $250,000

Potential Funding Sources:

Capital improvement Program (CiP); U.S. Department
of Homeland Security, Office of Domaestic
Preparedness: Homeland Security Grant Program
{HSGP)

Implementation Schedule:

Six months after availability of funds

Priority (High, Moderate, Low):

Moderate

Catego:

Prevention

Hazard(s) Addressed:

Wind, Fiood, Tomado, Hurricane, Fire

Lead Agency/Department Responsible:

Office of Code Administration/Fire

Estimated Cost:

Local staff time

Potential Funding Sources: General fund
implementation Schedule: Complete by December 2006
Priority (High, Moderate, Low): Moderate

Category: Emergency Services

Hazard(s) Addressed: All

Lead Agency/Department Responsible: | Fire Department and Police Department
Estimated Cost: $250,000—%$400,000

Potential Funding Sources:

City capital improvement project; U.5. Department of
Homeland Security, Office of Domestic Preparedness:
Homeiand Security Grant Program (HSGP)

impiementation Schedule:

18 months after availability of funds

Priority {High, Moderate, Low):

Moderate
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. Category: Preventioh g
Hazard{s) Addressed: Flooding :
i Lead Agency/Department Responsible: | Community Development & Planning/information |
Technology
Estimated Cost: Local staff time or contractor at approximately $20,000 |
Potential Funding Sources: General fund for staff or grant funding to pay contractor
implementation Schedule: : 12 months G
Priority (High, Moderate, Low): ! Moderate i

Category: Prevention

Hazard(s) Addressed: Flood

lL.ead Agency/Department Responsibie: | Community Development & Planning

Estimated Cost: Locat staff time or use of consultant resources at
$50,000

Potential Funding Sources: General fund for city staff, possible grant funding for
consultant

implementation Schedule: One year after initistion of project

Priority (High, Moderate, Low): Moderate ‘I
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Category: Emergency Services
Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsibie: | Public Safety
Estimated Cost; $50,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
rogram (HSGP)

Impiementation Schedule:

! 12 Months from time of award

Pricrity {High, Moderate, Low);

[High

Category: ergency S
Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsibie: | Public Safety
Estimated Cost: $45,000 to $55,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program {HSGP)

implementation Scheduie:

12 Months from time of award

. Priority (High, Moderate, Low):

! High

~ Section &: Page 37
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Category:

i Properiv Protection

Hazard(s) Addressed:

! All Hazards

i Lead Agency/Department Responsibie:

Department of Environmentai Services

i Estimated Cost:

$1,20C,000

~ Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP), Bufter Zone Protecticn Program
. {BZPP}; U.S. Environmental Protection Agency:
Vuinerability Assessments and Related Security
Improvements at Large Drinking Water Utilities

implementation Schedule;

24 Months from time of award

Priority (High, Moderate, Low):

High

fitigatio 1 BYS
Category: Propertty Protection
Hazard(s) Addressed:; All Hazards

Lead Agency/Department Responsible:

Department of Environmental Services

Estimated Cost:

$700,000

Potential Funding Sources;

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGF), Buffer Zone Protection Program
(BZPP), U.S. Environmental Protection Agency:
Vulnerability Assessments and Related Security
Improvements at Large Drinking Water Utilities

implementation Schedule:

24 Months from time of award

Priority {High, Moderate, Low): High

iatly 1t raltiage & 3 atend )
shefyg L3+ 0 2 1%,
Category: Prevention
Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible:

Department of Environmental Services

Estimated Cost:

$400,000

Potential Funding Sources: To be determined
Implementation Schedule: 24 Months from the time of award
Priority (High, Moderate, Low): Moderate

gory:
Hazard(s)} Addressed:

All Hazards

Lead Agency/Department Responsible:

Department of Environmental Services

Estimated Cost:

$200,000

Potential Funding Sources:

To he determined

implementation Scheduie:

12 Months from the fime of award

Prigrity (High, Moderate, Low):

Moderate

sction 9: Page 38




MITIGATION ACTION PLANS ™™

NoRTHERN VIierCiN:s Regional Hezard MiTicaTiON PLan

Category: Emergency Services
Hazard{s} Addressed All Hazards
Lead Agency/Depariment Respansible: | Public Safety
Estimated Cost: $24 000

Potential Funding Sources: U.S. Department of Homeland Security, Office of
| Domestic Preparedness: Homeland Security Grant ‘
; Program {HSGP} '

impiementation Schedule: 12 Months from time of award '
: Priority {High, Moderate, Low): Moderate i

iig!
Category: Prevention
Hazard(s) Addressed: All Hazards
Lead Agency/Department Responsible: | Department of Envircnmental Services
Estimated Cost: $100,000
Potential Funding Sources: To be determined
tmplementation Schedule: 12 Months from the time of award
Priority (High, Moderate, Low): Low
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i Category. Property Protection
Hazard(s) Addressed: Flooding

Lead Agency/Department Responsible:

Engineering and Mapping — Department of Public
Works

Estimated Cost:

$75,000

Potentia! Funding Sources:

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Map Modernization
Program / Cooperating Technical Community (CTC)

implementation Schedule:

12 months upon funding

Priority (High, Moderate, Low):

High :

Category

Natural Resource Protection, Property Protection, and
Structural Projects

Hazard(s) Addressed: Flooding
Lead Agency/Depariment Responsible: | Department of Public Works
Estimated Cost: $970,000

Potential Funding Sources:

U.S. Department of Agriculture, Natural Resource
Conservation Service: Emergency Watershed
Protection, Watershed Protection and Flood
Prevention; U.S. Army Corps of Engineers: Small Flood
Control Projects

Implementation Schedule:

immediately upon receipt of funding

Prigrity {High, Moderate, Low):

High




Sectior: 9: Page 41

MITIGATION ACTION PLANS

NorRTHERN VIRGINIA REGIONAL HMAZARD MiTiIGATION PLAN

Category:

Hazard(s) Addressed: Fleoding, Wind Damage

Lead Agency/Department Responsible: | Mapping and Engineering — Department of Public
Works, and Community Development Office
Estimated Cost: $350,000

Potential Funding Sources: U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule: Immediately upon receipt of funding

Pricrity (High, Moderate, Low): High

Catego Prevention
Hazard(s) Addressed: Flooding, Wind Damage

Lead Agency/Department Responsible: | Mapping and Engineering — Department of Pubiic
Works, and Community Deveiopment Office

Estimated Cost: $100,000
Potential Funding Sources: U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP}
" Implementation Schedule: | Immediately upon receipt of funding

| Priority (High, Moderate, Low): ' High
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Category:

rope Protec ion,
Structural Projects

Hazard(s) Addressed:

Al Hazards inciuding wind damage, and critical
infrastructure

Lead Agency/Department Responsible:

Utilities — Electric Department

Estimated Cost:

$4,000,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness; Homeland Security Grant
Program (HSGP), Buffer Zone Protection Program
BZPP)

Impiementation Schedule:

Upon receipt of funding

Priority (High, Moderate, Low):

High

Category.

Property Protection and ergency Services

Hazard(s} Addressed:

Ali Hazards

tead Agency/Department Responsible:

Utilities — Water Department

Estimated Cost:

$150,000

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP), Buffer Zone Protection Program
(BZPP); U.S. Environmental Protection Agency:
Vulnerability Assessments and Related Security
improvements at Large Drinking Water Utilities

tmplementation Schedule:

Immediately upon receipt of funding

Priority (High, Moderate, Low):

High
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Category:

Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Public Works — Traffic Controls

Estimated Cost: $100,000

Potential Funding Sources: U.S. Department of Homeland Security, Office of

Domestic Preparedness: Homeland Security Grant
Program (HSGP}, Transit Security Grant Program

{TSGP)
implementation Schedule: Immediately upon receipt of funding
Priority (High, Moderate, i_ow): High

Category Emergency Services

Hazard(s) Addressed: All Hazards

Lead Agency/Department Responsible: | Public Works — Street Department

Estimated Cost: $60,000

Potential Funding Sources: U.S. Department of Homeland Security, Office of

Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule: ; Immediately upon receipt of funding

Priority (High, Moderate, Low): | Moderate

Catego Emergency Services

Hazard(s) Addressed: Al Hazards

Lead Agency/Department Responsible: | Public Works — Street Department

Estimated Cost: $60,000

Potential Funding Sources: U.S. Department of Homeland Security, Office of

Domestic Preparedness: Homeland Security Grant
Program (HSGP), Transit Security Grant Program
(TSGP)

Implementation Schedule: immediately upon receipt of funding

Priority (High, Moderate, Low): Moderate
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Category: i Prevention ang Public Education / Awareness
Hazard(s) Addrassed: ' Flooding, Wind Damage and General Safety
Lead Agency/Department Responsible: | Community Deveiopment Office

Estimated Cost: |'$20,000

Potential Funding Sources: | U.S. Department of Homeland Security, Office of

E Domestic Preparedness: Hometand Security Grant !
| Program (HSGP)
Implementation Schedule: | iImmediately upon receipt of funding
Priority (High, Moderate, Low): | Low to Moderate
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Limited

ategory:
Hazard(s) Addressed: Fire
Lead Agency/Department Responsible: | Planning and Zoning
Estimated Cost: $1.5 miliion
Potential Funding Sources: Local
Implementation Schedule: 18 months
Priority {High, Moderate, Low): High

Category: Emergency Services (Emergency Response)
Hazard(s) Addressed: All

Lead Agency/Department Responsible: | Public Works

Estimated Cost: Unknown

Potential Funding Sources:

tocal; U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule:

12 months

Priority {High, Moderate, Low}:

High
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Category: Property Protection {Protection against loss of life and
injury)
| Hazard(s} Addressed:; | Terrorism
Lead Agency/Department Responsible: | Public Works, Police, Fire ‘3
Estimated Cost: $300,000 |
Potentia! Funding Sources: i Local; U.S. Department of Homeland Security, Office of I

Domestic Preparedness: Homeland Security Grant

Program {HSGP), Buffer Zone Protection Program
{BZPP)

Implementation Schedule: 12 months

Priority {(High, Moderate, Low): High

Category: Emergency Services (Evacuation planning and
management)

Hazard(s) Addressed: Gas Pipeline Rupture

Lead Agency/Department Responsible: | Fire, Police, Public Works

Estimated Cost: $5,000

Potential Funding Sources: Local; U.S. Department of Homeland Security, Office of |
Domestic Preparedness: Homeland Security Grant
Program {HSGP)

Implementation Scheduie: Six months

Priority (High, Moderate, Low): High .

M L

tggory : Emergency Services
Hazard(s) Addressed: Ail Natural Disasters (Fire, Flood, Hurricane,

Earthquake, etc}.

Lead Agency/Department Responsible: | Police Fire and Public Works (All Agencies)
Estimated Cost: $10,000

Potential Funding Sources: Local; U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

Implementation Scheduie: Six months

Priority (High, Moderate, Low): High

ategory. ublic
Hazard(s) Addressed: Ali Hazards
Lead Agency/Department Responsible: | Emergency Management
Estimated Cost: $2,000
Potential Funding Sources: _ Operating budgets; grants; ARC (in-kind contributions)
implementation Schedute: i 12 months

Priority (High, Moderate, Low): | High |




MITIGATION ACTION PLANS

Section 9: Page 47

NMORTHERN

" Category:
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Pubiic Education and Awareness
! Hazard(s) Addressed: Fire
. Lead Agency/Department Responsibis: | Fire, Police
Estimated Cost: $2.,000

Potential Funding Sources:

Local: U.S. Department of Homeland Securily, Federai
Emergency Management Agency, U.S. Fire
Administration: Assistance to Firefighters Grant

Program !
impiementation Scheduie: Three months 5
Pricrity (High, Moderate, Low): Moderate to High

Catego:

E E
Property Protection

Hazard({s) Addressed:

VRE Train Derailment

Lead Agency/Department Responsibie:

Engineering Contractors

Estimated Cost:

%1 Million

Potential Funding Sources:

Local; U.S. Department of Homeland Security, Office of
Domestic Preparedness. Homeland Security Grant
Program (HSGP)

implementation Schedule;

12 months

Priority (High, Moderate, Low):

Moderate

Category. _

atural Resurce Protection

Hazard(s) Addressed: Erosion

Lead Agency/Department Responsible: | Public Works
Estimated Cost: $200,000—8$500,000
Potential Funding Sources: Local
impiementation Schedule: Six months

Priority (High, Moderate, Low): Low
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i
Catego

Property Protection
Hazard(s) Addressed: Flooding
Lead Agency/Department Responsible: | Police Department
Estimated Cost; $10,000

Potential Funding Sources:

Town of Dumfries Unscheduled Expenses/VDEM; U.S.
Department of Homeland Security, Office of Domestic
Preparedness: Homeland Security Grant Program
{HSGP), Buffer Zone Protection Program (BZPP);
Federal Emergency Management Agency: Pre-Disaster
Mitigation Grant Program (PDM); Hazard Mitigation
Grant Program (HMGP)

Implementation Schedule:

Dependent on funding

Priority (High, Moderate, Low):

Moderate

Aitlgrad
Category: Structural Projects
Hazard(s) Addressed; Flooding
Lead Agency/Department Responsibie: | Department of Public Works
Estimated Cost: $300,000
Pofential Funding Sources: VRA funding
Implementation Schedule: Dependent on funding
Priorify {(High, Moderate, Low): Moderate

- g O
Category: Structural Projects
Hazard(s) Addressed: Fiooding
Lead Agency/Department Responsible: | Department of Public Works
Estimated Cost. $1.3 million
Potential Funding Sources: VRA funding/VDOT funding
implementation Schedule: Dependent on funding
Priority (High, Moderate, Low): Moderate
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ategory: uctural Projec ;
Hazard(s) Addressed: Fiooding ;
' Lead Agency/Depariment Responsible: | Department of Pubiic Works
Estimated Cost: $400,000
Potential Funding Sources: i VRA funding '
implementation Schedute: | To be determined
Priority {High, Moderate, Low}: Moderate

Category: | Emergency Services
Hazard(s) Addressed: | Flooding
Lead Agency/Department Responsible: | Department of Public Works
Estimated Cost: $50,000

| Potential Funding Sources: VDEM/FEMA
implementation Schedule; Dependent on funding

| Priority {High, Moderate, Low): | Moderate

- Wtigation Attion &

Category: Natural Resource Protection

Hazard(s) Addressed:; :

iLead Agency/Department Responsible: | Department of Public Works

Estimated Cost: $405,000

Potentiai Funding Sources: VRA funding; U.S. Department of Agricuiture, Natural
Resource Conservation Service: Emergency
Watershed Protection; U.S. Army Corps of Engineers:
Emergency Streambank and Shoreline Protection,
Smali Flood Conirol Projects

Implementation Schedule: Dependent on funding

Priority (High, Moderate, Low): Moderate ‘g

Hazard{s) Addressed: Fiooding

Lead Agency/Department Responsible: | Department of Public Works
Estimated Cost: $150,000

Potential Funding Sources: VRA funding
Implementation Schedule: Dependent on funding
Priority {High, Moderate, | ow): Moderate
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' Category:

Prevention

Hazard(s} Addressed:

Flood

Lead Agency/Department Responsible:

Department of Public Works
Depariment of Community Deveiopment

Estimated Cost:

$100,000
(local staff time)

Potential Funding Sources:

Local Funds; Environmental Systems Research
Institute (ESRE); U.S. Department of Homeland
Security, Federal Emergency Management Agency:
Flood Mitigation Assistance Program (FMA), Hazard
Mitigation Grant Program (HMGP), Pre-Disaster
Mitigation Grant (PDM) Program

Implementation Schedule:

Contingent upon funding availability
Anticipated schedule; 2007

Priority (High, Moderate, Low).

High
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Hazaro MiTicAaTiON PLAN

Ptlon

Hazard(s) Addressed:

Multiple
(Primarily Flood, Fire)

Lead Agency/Department Responsibie:

Department of Public Works
Fairfax County Fire Department

Estimated Cost. $50,000/year

{Local staff time)
Potential Funding Sources: Local
implementation Schedule: Continuous action item
Priority (High, Moderate, Low): High

Category:

ural Projects
Infrastruciure (sub-category}

Hazard(s) Addressed: Fiood
Lead Agency/Department Responsible: | Department of Public Works
Estimated Cost: : $100,000/year

{loca! staff time)

Potential Funding Sources:

Local, U.S. Department of Homeland Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA), Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant (PDM)
Program

implementation Schedule:

Continuous action item
Contingent upon funding availability

: Priority {High, Moderate, Low):

High
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Category.

Prevention

Hazard(s) Addressed:

Mulitiple

Lead Agency/Department Responsible:

Department of Public Works
Department of Community Development and
coordination with Fairfax County’'s GIS Department

Estimated Cost:

Start-up costs: $200,000
Annual Cost: $100,000
local siaff time)

Potential Funding Sources:

Local Funds; Environmental Systems Research
institute (ESRI}; U.S. Department of Homeland
Security, Federal Emergency Management Agency:
Flood Mitigation Assistance Program (FMA), Hazard
Mitigation Grant Program (HMGP), Pre-Disaster
Mitigation Grant (PBM) Program

Implementation Schedule:

Contingent upon funding availability
Anticipated Schedule: 2007

Priorty {High, Moderate, Low):

High

Category: Prevention
Management Practices
Hazard(s) Addressed: Multipie

Lead Agency/Department Responsible:

Police Department, inter-departmental function

Estimated Cost:

$70,000/year (salary, benefits, computer, phone, misc.)

Potential Funding Sources:

Local General Funds,; grant funds

Impiementation Schedule:

Contingent upon funding availability

Priority {High, Moderate, Low):

High
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| Category Prevention
Hazard(s) Addressed. Muitiple

Lead Agency/Department Responsible: | Department of Public Works

Department of Community Development and
coordination with Fairfax County's GIS Department |
Estimated Cost: Start-up costs: $200,000 |
Annuat Cost: $100,00C

{local staff time)

Potential Funding Scurces: Local Funds, Environmental Systems Research
Institute (ESRI); U.S. Department of Homeland
Security, Federal Emergency Management Agency:
Fiood Mitigation Assistance Program (FMA), Hazard
Mitigation Grant Program (HMGP), Pre-Disaster
Mitigation Grant (PDM) Program

implementation Schedule: Contingent upon funding availability
' Anticipated Scheduie; 2007
Priority (High, Moderate, Low}: _High
) (3 (30 shpritile - & f) At ord 3
¢ A A [ TH J [ Ld 3 i} B Cl )
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Category: Prevention
Management Practices
Hazard(s) Addressed: Multipie
Lead Agency/Department Responsible: | Police Department; inter-departmental function
Estimated Cost: $70,000/year (salary, benefits, computer, phone, misc.) |
Potential Funding Sources: Local General Funds, grant funds ]
Implementation Schedule: Contingent upon funding avaiiability
[ Priority (High, Moderate, Low): High ]
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| Category: Prevention
" Management Practices
Hazard(s) Addressed: Muttiple
Lead Agency/Department Responsible: | Inter-departmental function
Estimated Cost: $150,000
i | {Local staff time)
! Potential Funding Sources: i Local, U.S. Department of Homeland Security, Federal !

Emergency Management Agency: Fiood Mitigation I

Assistance Program (FMA), Hazard Mitigation Grant i

Program (HMGP)}, Pre-Disaster Mitigation Grant (PDM) i

Program

implementation Schedule: Continuous action item ’
Contingent upon funding availability

| Priority (High, Moderate, L.ow): | High |

jagtth TERES

Category: atural Resource Protection
Prevention (sub-category)
I Hazard(s) Addressed: Flood
Lead Agency/Department Responsible: | Department of Public Works
Estimated Cost: Annual Cost: $50,000
Local staff time
Potential Funding Sources: Local; U.S. Department of Agriculture, Natural

Resource Conservation Service: Emergency
Watershed Protection; U.S. Army Corps of Engineers:
Emergency Streambank and Shoreline Protection,
Small Fiood Control Projects

implementation Schedule: Continuous yearly action

Contingent upon funding availability

_Priority (High, Moderate, Low): High
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Category:

Prevet:on
Land Use/Design/Codes {Sub-Category}

Hazard(s) Addressed:

Muitiple

Lead Agency/Department Responsible:

Department of Public Works

Estimated Cost;

Local staff time

Potential Funding Sources: Local
Implementation Schedule: To be determined
Priority (High, Moderate, Low): High

" ategory:

were app
Structural Projects

Infrastructure (sub-category)
Hazard(s) Addressed: Multipie
Lead Agency/Department Responsible: | Department of Public Works
Estimated Cost: $500,000/year

(local staff time)

Potential Funding Sources:

Local; RSTP {Federal Roadway Funds); U.S.
Department of Homeland Security, Federal Emergency
Management Agency: Fiood Mitigation Assistance
Program (FMA), Hazard Mitigation Grant Program
{HMGP), Pre-Disaster Mitigation Grant {(PDM) Program

Implementation Schedule:

Continuous action item
Contingent upon funding availability

|

Priority (High, Moderate, Low):

“High

7:
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Category: Prevention ,
Land Use/Design/Codes (Sub-Category) )
Hazard(s) Addressed: Multiple

i Lead Agency/Depariment Responsibie:

_Department of Community Development

Estimated Cost:

$100,000—professional consultant services
{local staff time)

Potential Funding Sources.

Local; U.S. Department of Homeland Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA)

Impiementation Schedule: 2006—2007
Ongoing action item B
Priofity (High, Moderate, Low): High |

Category: Preventi

Management Practices
Hazard(s) Addressed: Muitiple
Lead Agency/Depariment Responsible: | Department of Public Works
Estimated Cost: $1,420,000
Potential Funding Sources: Local

{identified in the Town’s Capital improvement Program)

Implementation Schedule:

Ongoing action item
FY 2006-FY2010

Priority (High, Moderate, Low):

High ]
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Public Wo

ojects

Hazard(s) Addressed:

All Hazards Approach

L.ead Agency/Department Responsible:

Engineering and Public Works, Office of Capital
Projects, Planning, Town of Leesburg Palice

Estimated Cost:

$2,043,531

Potential Funding Sources:

Coordinate with Virginia Department of Transpottation
(VDOT) '

Implementation Schedule:

Undetermined at this poini—based on funding
avaiiability

Priority (High, Moderate, Low):

High

Category

10
Emergency Facilities Prote

Hazard(s) Addressed: All Hazards
Lead Agency/Department Responsible: | Town of Administration
Estimated Cost: Unknown

Potential Funding Sources:

U.S. Department of Homeland Security, Office of

| Domestic Preparedness: Homeland Security Grant

Program {HSGP); Buffer Zone Protection Program
(BZPP)

Implementation Schedule:

Undetermined at this time—dependent on funding
source and availability

| Priority (High, Moderate, Low):

Moderate
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! Category:

" Community Faclliies/Structural Protection

Hazard{s) Addressed:

All Hazards Approach

Lead Agency/Department Responsible:

Palice, Engineering and Public Works, Planning |

: Estimated Cost:

Unknown

| Potentiai Funding Sources:

U.S. Department of Homeland Security, Office of ;
Domestic Preparedness; Homeland Security Grant :
Program (HSGP); Buffer Zone Protection Program “
(BZPP)

';—Impiementation Schedule:

Time schedule is dependent on funding source and
availability

,}ﬁority {High, Moderate, Low).

Moderate

| Category:

Community Facilities/Environmental Protection-

Hazard(s) Addressed: Ali Hazards Approach
Lead Agency/Department Responsible: | Planning
Estimated Cost: $50,000

Potential Funding Sources:

U.S. Department of Agriculture, Natural Resource
Conservation Service: Emergency Watershed
Protection

Implementation Scheduie:

Time schedule is dependent on funding source and
I availability

Priority (High, Moderate, Low):

| Low
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Category:

T

ublic Works Project

Hazard({s) Addressed:

All Hazards Approach

Lead Agency/Depariment Responsible:

VDOT and Purcellville Street/Maintenance Dept.

Estimated Cost:

$1,000,000

Potential Funding Sources:

U.S. Department of Homeland Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA), Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant (PDM)
Program

Implementation Schedule:

Needs to be initiated immediately and placed on the 6
year VDOT pian.

Priority (High, Moderate, Low):

Highest

oo AR U
Category: Public Works Project
Hazard(s) Addressed: All Hazards Approach

Lead Agency/Department Responsible:

Town Engineer and Public Works

Estimated Cost:

$7,500

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program {(HSGP); Buffer Zone Protection Program
(BZPP)

Implementation Schedule:

Undetermined at this time, based on funding
availability.

Priority (High, Moderate, Low):

"High
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Hazard(s) Addressed: i Ail Hazards Approach

iead Agency/Department Responsible: | StreetMaintenance Department, Town Enginesr ,
- Town of Purcelivilie and VDOT

' Estimated Cost $725,000 ‘
Potential Funding Sources: U.S. Department of Homeland Security, Federal i
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA), Hazard Mitigation Grant
Pragram (HMGP), Pre-Disaster Mitigation Grant (PDM}

Program
Impiementation Schedule: Undetermined at this time, based on funding

availability. !
Priority {(High, Moderate, Low): High E

Category: Public Works Project
Hazard({s) Addressed: All Hazards Approach

Lead Agency/Department Responsible: | Streets/Maintenance Department, Capital Projects,
Town of Purceliville.

Estimated Cost: $750,000

Potential Funding Sources: U.S. Department of Homeland Security, Federal
Emergency Management Agency: Flood Mitigation
Assistance Program (FMA), Hazard Mitigation Grant
Program (HMGP), Pre-Disaster Mitigation Grant (PDM);

Program
" implementation Schedule: Based on funding availability, preferably within 5 year
capital budget.
Priarify (High, Moderate, Low): High

aeogL: ' T ' | Public Works roject o ' ' |

Hazard(s) Addressed: All Hazards Approach j
Lead Agency/Department Responsible: | Administration and Police

Estimated Cost; ! $25,000

Potential Funding Sources: t U.S. Department of Homeland Security, Office of

Domastic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule: Al the earliest opportunity.

Priority (High, Moderate, Low}: Moderate i
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1 ategory: - ublic Information

i Hazard(s) Addressed: All Hazards Approach

Lead Agency/Department Responsible: ' Emergency Management and Public Information !
Estimated Cost: Not known i
Potential Funding Sources: U.S. Department of Homeland Security, Office of i
Domestic Preparedness: Homeland Security Grant !

| Program (HSGP) ‘

Implementation Schedule: | Undetermined at this time, dependent on funding. |
Priority (High, Moderate, Low): | Low ‘5
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Lo -

Tonvn of Fiesno
7

Limited

Category: Natural Resource Protection
Hazard(s} Addressed: Fiooding

ead Agency/Department Responsible: | Department of Public Works, Departrent of Planning
and Zoning (Grant Applicant)

Estimated Cost: $18,000
Potentiat Funding Sources: . Applied for VA Coastal Non-point Program Grant
implementation Schedule: As soon as funding allows ]

Priority (High, Moderate, Low): | High_ E

Category: _

Hazard(s) Addressed: Alt

Lead Agency/Department Responsible: | Administration/Public Works

Estimated Cost: $20,00C
i Potential Funding Sources: ' Annual budgetary allocation for administration needs
| Implementation Schedule: ' Immediately

Priority (High, Moderate, Low): | High

Category: nd Awareness
Hazard(s) Addressed:

Lead Agency/Department Responsible: | Administrative Services

Estimated Cost: $10,000

Potential Funding Sources: i Annuai budget

Implementation Schedule; One to three years

Priority (High, Moderate, Lowj. . High
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Category: Emergency Services t
Hazard(s) Addressed. All B

Lead Agency/Department Responsibie:

Department of Public Works

Estimated Cost:

, $10,000—515,000

Potentiai Funding Sources:

: Emergency Response Administrative Fund; U.S.

Department of Homeland Security, Office of Domestic
Preparedness: Homeland Security Grant Program

{(HSGP)
Implementation Schedule: One to two years
Priority (High, Moderate, Low): High

ategory:

mergency oervices

Hazard(s) Addressed; All
Lead Agency/Department Responsible: | Department of Public Works
Estimated Cost: $100,000

Potential Funding Sources:

Emergency Response Expenditures; U.S. Department
of Homeland Security, Office of Domestic
Preparedness: Homeland Security Grant Program
(HSGP); Buffer Zone Protaction Program (BZPF)

Implementation Schedule:

Immediately

Priority (High, Moderate, Low):

High

Category: Emergency Services
Hazard(s) Addressed: All

Lead Agency/Department Responsible: | Police

Estimated Cost: $1,400

Potential Funding Sources:

Police annual budget

Implementation Schedute:

Priority (High, Moderate, Low):

: High

gation Act
Category.

Emergency Setvices

Hazard(s) Addressed:

All

Lead Agency/Department Responsihie:

Police

Estimated Cost:

To Be Determined

Potential Funding Sources:

U.S. Department of Homeland Security, Office of
Domestic Preparedness: Homeland Security Grant
Program (HSGP)

implementation Schedule:

As soon as funding allows

Priority (High, Moderate, Low}:

High j




PLAN MAINTENANCE

PROCEDURES

This section: discusses how the regional Mitigation Strategy will be
implemented by NVRC and the region's participating local
jurisdictions and how the overall Hazard Mitigation Plan will be
evaluated and enhanced over time. This section aiso discusses how
the public will continue to be involved in the hazard mitigation
planning process. It consists of the foliowing three subsections:

+ [mplementation
* Monitoring, Evaluation and Enhancement
* Continued Public Invoivement

[mpilementciion

Each jurisdiction participating in the Northern Virginia Regional
Hazard Mitigation Plan is responsible for implementing specific
mitigation actions as prescribed in their locally adopted Mitigation
Action Plian. In each Mitigation Action Plan, every proposed action
is assigned to a specific local department or agency in order to
assign responsibility and accountability and increase the likelihood

44 CFR Requirement

44 CFR Part 101.6(ck4)(): The
plann. shall  include a  plas
manicnance process that includes
& section describing (he wethod
and - sthedule - of - menitoring.
e\«atuaimg and updaling - the
mitigation phan within a ﬁve-war

-t.y;lc

44 CFR Requirement

44 CFR Part 201.6{cH4)il): The
plan  maintenance - process | shall
include a process by which kocal
gavemments  incorparate  the

of subsequent implementation. This approach enables individual

jurisdictions to update their unique Mitigation Action Plan as needed || plan-  into  other . planning
without altering the broader focus of the Regional Plan. The [ mechanisms such a8
separate adoption of locally-specific actions aiso ensures that each [ Somprehensive . Cm?
jurisdiction is not held responsible for the monitoring and "mpme.';‘;n o plns. Hen
implementing the actions of other jurisdictions involved in the appropnate.

planning process. ,L

requirements of the  mitigation

In addition to the assignment of a local lead department or agency, an implementation time petiod
or a specific implementation date has been assighed in order to assess whether actions are being
impiemented in a timely fashion. NVRC and i{s participating local jurisdictions wili seek outside
funding sources to implement mitigation projects in both the predisaster and post-disaster
environments'. When applicable, potential funding sources have been identified and targeted for
proposed actions listed in the Mitigation Action Plans.

It will be the responsibility of each participating jurisdiction to determine additional implementation
procedures beyond those listed within their Mitigation Action Pian. This includes integrating the
requirements of the Northern Virginia Regional Hazard Mitigation Plan into other local planning
documents, processes or mechanisms such as comprehensive or capital improvement plans,
when appropriate’. The members of the Northern Virginia Hazard Mitigation Planning Committee
will remain charged with ensuring that the goals and strategies of new and updated local planning
documents for their jurisdictions or agencies are consistent with the goals and actions of the
Regional Hazard Mitigation Plan, and will not contribute to increased hazard vulnerability in their
particular jurisdictions or the region as a whole.

! A listing of key federal hazard mitigation funding sources is provided in Appendix B.
2 A listing of each jurisdiction’s loca! planning documents (or those under development) is provided in
Section 7: Capability Assessment.
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Opportunities {c integrate the requirements of this Plan into other locai planning mechanisms
shall confinue tc be identified through future meetings of the Northem Virginia Hazard Mitigation
Pianning Committee and through the five-year review process described herein. Although it is
recognized that there are many possible benefits to integrating components of this Plan into other
local planning mechanisms, the deveiopment and maintenance of this stand-alone Regiona!
Hazard Mitigation Plan is deemed by the Northern Virginia Hazard Mitigation Planning Committee
to be the most effective and appropriate method to imptement local hazard mitigation actions at
this time. As such, the primary means for integrating mitigation strategies into other ocal
planning mechanisms wili be through the revision, update and implementation of each
jurisdictions individual Mitigation Action Plan that require specific planning and administrative
tasks (e.g. plan amendments, ordinance revisions, capital improvement projects, etc.}.

NVRC will continue to coordinate with locai jurisdictions in creating processes by which the
requirements of this Plan wil! be incorporated into other local plans. During the pianning process
for new and updated local planning documents, such as a comprehensive plan, capital
improvements plan, or emergency management plan, NVRC will provide a copy of the Plan to the
appropriate parties. NVRC will continue to recommend that all goais and strategies of new and
updated focal planning documents are consistent with the Regional Ptan and will not contribute to
increased hazards in the affected jurisdiction(s).

Mornitoring, Evaluation and Enkancement

Periodic revisions and updates of the Regional Hazard Mitigation Plan are required to ensure that
the goals of the Plan are kept current, taking into account potential changes in hazard
vuinerabiiity and mitigation priorities. In addition, revisions may be necessary to ensure that the
Plan is in full compliance with applicabie federal and state regulations. Periodic evaluation of the
Plan will also ensure that specific mitigation actions are being reviewed and carried out according
to each participating jurisdiction’s individual Mitigation Action Plan.

The Northern Virginia Hazard Mitigation Planning Committee will continue to meet annuatly and
following any disaster events warranting a reexamination of the mitigation actions being
implemented or proposed by the participating jurisdictions. This will ensure that the Plan is
continuously updated to reflect changing conditions and needs within the region. Each
participating jurisdiction will be encouraged by NVRC to complete yearly reviews on the progress
of their respective Mitigation Action Plan. If determined appropriate or as requested, an annual
report on the Plan will be developed by NVRC and submitted to local governing bodies of
participating jurisdictions in order to report progress on the actions identified in the Plan and to
provide information on the latest legislative requirements and/or changes to those requirements.

If any participating jurisdiction wishes to no longer actively participate in the deveiopment and
maintenance of the Regional Hazard Mitigation, they must notify the NVRC in writing.

Five (5) Year Plan Review

The Plan will be reviewed by the Northemn Virginia Hazard Mitigation Ptanning Committee every
five years to determine whether there have been any significant changes in the region that may,
in turn, necessitate changes in the types of mitigation actions proposed. New development in
identified hazard areas, an increased exposure fo hazards, the increase or decrease in capability
to address hazards, and changes to federal or state legisiation are examples of factors that may
affect the necessary content of the Plan.
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The plan review process provides regional and community officials with an opportunity to
evaiuate those actions that have been successful and to expiore the possibility of documenting
potential losses avoided due to the implementation of specific mitigation measures. The pian
review alsc provides the opportunity to address mitigation actions that may not have been
successfully implemented as assigned. NVRC wili be responsible for reconvening the Mitigation
Pianning Committee and conducting the five-year review in coordination with the Virginia
Department of Emergency Management,

During the five-year pian review process, the following questions wili be considered as criteria for
assessing the effectiveness and appropriateness of the Plan;

« Do the regional goals address current and expected conditions?
» Has the nature or magnitude of risks changed?
» Are the current resources appropriate for implementing the Plan?

+ Are there local implementation problems, such as technical, political, legal or coordination
issues with other agencies?

s Have the outcomes cccurred as expected?

« Did the jurisdictions, agencies and other partners participate in the plan impiementation
process as proposed?

Following the five-year review, any necessary revisions will be implemented according to the
reporting procedures and plan amendment process outlined herein. Upon completion of the
review and update/amendment process, the Northern Virginia Regiona! Hazard Mitigation Plan
will be submitted to the State Hazard Mitigation Officer for final review and approval in
coordination with the Federa! Emergency Management Agency.

Disaster Declaration

Following & disaster deciaration, the Northern Virginia Hazard Mitigation Planning Committee wili
reconvene and the Plan wili be revised as necessary to refiect lessons leamned, or to address
specific circumstances arising from the event. it will be the responsibility of NVRC to reconvene
the Hazard Mitigation Planning Committee and to ensure the appropriate stakehoiders are invited
to participate in the pian revision and update process foliowing declared disaster events.

Reporting Procedures

The results of the five-year review will be summarized by the Northern Virginia Hazard Mitigation
Planning Committee in a report that will include an evaluation of the effectiveness of the Plan and
any required or recommended changes or amendments. The report will also inciude an
evaluation of impiementation progress for each of the proposed mitigation actions, identifying
reasons for delays or obstacles to their completion along with recommended strategies to
overcome them.

Any necessary revisions to the Regional Plan elements shall follow the plan amendment process
outlined herein. For changes and updates fo the individual Mitigation Action Plans, appropriate
local designees will assign responsibility for the compietion of the task.
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Pian Améndment Process

Local patticipating jurisdictions have the authority to approve/adopt changes ic their own
Mitigation Action Pians without approval from NVRC; however, NVRC should be advised of all
changes as a courtesy and for consideration for changes or modifications t¢ the regionai Plan.
NVRC will be responsible for verifying that the proposed change will not affect the jurisdiction’s
compliance with current state and federal mitigation planning requirements. Changes fo either
the Regicnal Pian or iocai Mitigation Action Plans will necessitate the adoption of these changes
by the appropriate govemning body, and ultimately or upon request the updated Plan or plan
component(s) will be submitted to VDEM.

NVRC and its participating jurisdictions wiil forward information on any proposed change(s) to all
interested parties including, but not limited to, all affected county and municipal departments,
residents and businesses. When a proposed amendment may directly affect particular private
individuals or properties, each jurisdiction will follow existing local, state or federal notification
requirements which may inciude published public notices as weli as direct mailings. information
on any proposed plan amendments wili aiso be forwarded to VDEM. This information wili be
disseminated in order to seek input on the proposed amendmeni(s) for not less than a 45-day
review and comment period.

At the end of the 45-day review and comment period, the proposed amendment(s) and all
comments wiil be forwarded to the Northemn Virginia Hazard Mitigation Planning Committee for
final consideration. The commiitee will review the proposed amendment along with the
comments received from other parties, and if acceptable, the committee will submit a
recommendation for the approval and adoption of changes to the Plan to each appropriate
governing body within 60 days.

In determining whether to recommend approval or denial of 2 ptan amendment request, the
foliowing factors will be considered by the Northern Virginia Hazard Mitigation Pianning
Committee:

+ There are errors, inaccuracies or omissions made in the identification of issues or needs
in the Plan;

« New issues or needs have been identified which are not adequately addressed in the
Plan;

s There has been a change in information, data, or assumptions from those on which the
Plan is based.

+ There has been a change in iocal capabilities to implement proposed hazard mitigation
activities.

Upon receiving the recommendation from the Northern Virginia Hazard Mitigation Planning
Committee and prior to adoption of the Plan, each local governing body will hold a public hearing.
The governing body will review the recommendation from the committee (including the factors
listed above) and any oral or written comments received at the public hearing. Foliowing that
review, the governing body will take one of the following acticns:

« Adopt the proposed amendments as presented;

= Adopt the propesed amendments with modifications;
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Pian Améndment Process

Local participating junisdictions have the authority to approve/adopt changes to their own
Mitigation Action Plans without approvai from NVRC; however, NVRC should be advised of all
changes as a courtesy and for consideration for changes or modifications tc the regional Plan,
NVRC will be responsibie for verifying that the proposed change will not affect the jurisdiction’s
compliance with current state and federal mitigation planning reguirements. Changes to either
the Regional Plan or iocal Mitigation Action Plans will necessitate the adoption of these changes
by the appropriate goveming body, and ultimately or upon reguest the updated Plan or plan
compeonent(s) wifl be submitted to VDEM.

NVRC and its participating jurisdictions wili forward information on any proposed change(s) to all
interested parties including, but not limited to, all affected county and municipal depariments,
residents and businesses. When a proposed amendment may directly affect particuiar private
individuals or properties, each jurisdiction will follow existing local, state or federal notification
requirements which may include published public notices as well as direct mailings. information
on any proposed plan amendments will also be forwarded to VDEM. This information will be
gisseminated in order to seek input on the proposed amendment(s) for not less than a 45-day
review and comment period.

At the end of the 45-day review and comment period, the proposed amendment(s) and ali
comments will be forwarded to the Northern Virginia Hazard Mitigation Planning Committee for
final consideration. The commitiee will review the proposed amendment along with the
comments received from other parties, and if acceptable, the committee will submit a
recommendation for the approval and adoption of changes to the Plan to each appropriate
governing body within 80 days.

In determining whether to recommend approval or denial of & plan amendment request, the
following factors will be considered by the Northern Virginia Hazard Mitigation Planning
Committee:

+ There are errors, inaccuracies or omissions made in the identification of issues or needs
in the Plan;

+ New issues or needs have been identified which are not adequately addressed in the
Plan;

+ There has been a change in information, data, or assumptions from those on which the
Pian is based.

» There has been a change in local capabilities to implement proposed hazard mitigation
activities.

Upon recelving the recommendation from the Northern Virginia Hazard Mitigation Planning
Committee and prior to adoption of the Plan, each locai governing body will hold a public hearing.
The governing body will review the recommendation from the committee (including the factors
listed above) and any oral or written comments received at the public hearing. Following that
review, the governing body will take one of the foliowing actions:

» Adopt the proposed amendments as presented;

+ Adopt the proposed amendments with modifications;
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Refer the amendments request back {o the Northern Virginia Hazard Mitigation Pianning
Committee for further revision; of

Defer the amendment request back to the Northern Virginia Hazard Mitigation Pianning
Commitiee for further consideration and/or additional hearings.

oy g iymmard $3p s i Faa N oot
Conrirnued Public Involvement

Public participation is an integral component of the mitigation 44 CFR Requirement

pianning process and will continue to be essential as this Plan | 44 CFR Part 201.6¢cKdMii): The
evolves over time. As described above, significant changes of || sian naintonance process shall
amendments to the Plan may require a public hearing prior to any || iiclude a discussion on how the
adoption procedures. “eomnminity will continue pubitic

patticipation  in the ~ plan

Additional efforts to involve the public in the maintenance, || Mmaintenance process.

evaluation and revision process will be made as necessary.

—

These efforts may include:

Advertising meetings of the Northern Virginia Hazard Mitigation Planning Committee in
the local newspaper, pubiic bulletin boards and/or municipal or county office buildings;

Designating willing and voluntary citizens and private sector representatives as official
members of the Northern Virginia Hazard Mitigation Planning Committee;

Utilizing focal media to update the public of any maintenance andfor periodic review
activities taking place;

Utitizing NVRC as well as municipal or county Web sites to advertise any maintenance
and/or periodic review activities taking place; and

Keeping copies of the Plan in public libraries and making it accessible via public Web
sites,



APPENDIX A:

PLAN ADOPTION

This section of the Plan includes copies of the local resolutions
adopted by each of the Northern Virginia region's local jurisdictions
requesting approval of the Plan.

44 CFR Regnirement

44 CFR Part 201.6(c}i5):
Fho o phar shalt eciide
documersiaion tha e plan
has heen Jormaily adopted by
the local governmng bodv of
Hie  furisdiction  regquesting
approval af the plan For
wulti-jurisdictional  plans,
vacli jurisdiction  reguesting
approved of the plan muse
dactasent that & oy been
Jormally adopred
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APPENDIX B:

KEY FEDERAL
HAZARD MITIGATION
FUNDING PROGRAMS

This section of the Plan includes a listing of some of the key, well-established federal hazard
mitigation funding programs availabie to implement future mitigation projects. Additional sources
of mitigation funding are routinely made available through a variety state and federal agencies
though the program names, funding amounts and eligibility criteria will vary over time.



KEY FEDERAL HAZARD MITIGATION FUNDING PROGRAMS

Grant Name

Agency

PR

Purpose

Contact

Pre-Disaster Mitigation
Program (PDM)

U.S. Department of Homeland
Security, Federal Emergency
Management Agency

To provide funding for States and
communities for cost-effective hazard
mitigation activities which complement a
comprehensive hazard mitigation program
and reduce injuries, loss of life, and damage
and destruction of property.

FEMA

500 C Street, SW.
Washington, DC 20472
Phone: (202) 646-4621

Hazard Mitigation Grant
Program (HMGP)

U.S, Department of Homeland
Security, Federal Emergency
Management Agency

Provides grants to States and Jocal
governments to implement long-term hazard
mitigation measures after a major disaster
declaration. The purpose of the program is to
reduce the loss of life and property due to
natural disasters and to enable mitigation
measures to be implemented during the
immediate recovery from a disaster
declaration.

"FEMA

500 C Street, 5.W,
Washington, DC 20472
Phone: (202} 646-4621
www.ferna.gov

Flood Mitigation
Assistance Program (FMA)

1.8, Department of Homeland
Security, Federal Emergency
Management Agency

To help States and communities plan and
carry out activities designed to reduce the risk
of flood damage to structures insurable under
the NFIP.

FEMA

500 C Street, S.W.
Washington, D 20472
Phone: (202) 646-4621
www fema. gov

Homeland Security Grant
Program (HSGP)

U.S. Department of Homeland
Security, Office of Domestic
Preparedness

To enhance the ability of states, territories,
urban areas, and local agencies to prevent,
deter, respond to, and recover from threats
and incidents of terrorism. The HSGP
integrates the State Homeland Security
Program {SHSP), the Urban Areas Security
Initiative (UASI), the Law Enforcement
Terrorism Prevention Program (LETPP), the
Citizen Corps Program (CCP), the Emergency
Management Performance Grants (EMPG),
and the Metropolitan Medical Response
System (MMRS) Program Grants into a single
funding program.

oDpP

810 Seventh Street, N.W.
Washington, DC 20531
Phone: (800} 368-6498
WWW.0iD. usdol.govicdp/
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Grant Name

Agency

Purpose

Contact

Buffer Zene Protection
Program (BZPP)

U.S. Department of Homeland
Security, Office of Domestic
Preparedness

To provide funding for the equipment,
management, and administration of actions, to
protect, secure, and reduce the vulnerabilities
of identified critical infrastructure and key
resource (CVKR) sites.

QDP

810 Seventh Street, N.W,
Washington, 0C 20831

Phone: (800) 368-6458
www.oip usdolgoviodn)

Transit Security Grant
Program (TSGP)

U.S. Department of Homeland
Security, Office of Domestic
Preparedness

To provide funding for security and
preparedness enhancements for designated
transit systems. Funding is allowed for
planning, crganizational activities, equipment
acquisitions, training, exercises, and
management and administrative costs

ODP

810 Seventh Street, NW.
Washington, DC 20531
Phone: (800) 368-6498
www. oin.usdoi, goviody

Public Assistance Program
(PA)

U.S. Department of Homeland
Security, Federal Emergency
Management Agency

To provide supplemental assistance {o States,
local governments, and certain private
nonprofit organizations to alfeviate suffering
and hardship resulting from major disasters or
emergencies declared by the President.
Under Section 406, Pubiic Assistance funds
may be used to mitigate the impact of future
disasters.

FEMA

500 C Street, S.W.
Washington, DC 20472
Phone: (202) 646-4621
wwyrfema.gey

Fload Control Works /
Emergency Rehabilitation

U.S. Department of Defense,
Army Corps of Engineers

To assist in the repair and restoration of pubiic
works damaged by fiood, extracrdinary wind,
wave, or water action.

USACE

20 Massachuselis Avenue, NV,
Washington, DC 20314

Phone: {202) 761-0001

www usace armymil

Community Development
Grant Program {(CDBG)

U.S. Depariment of Housing
and Urban Development

To develop viable urban communities by
providing decent housing, a suitable living
environment, expanding economic
opportunities or meeting other community
deveiopment needs having a particular
urgency because existing conditions pose a
serious and immediate threat to the health or
welfare of the community where other
financial resources are not available.
Principally for persons of low and moderate
income.

HUD

451 7th Street, S.VW.
Washington, DC 20410-7000
Phone: (202) 708-3587
www hud gov
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Grant Name Agency Contact
Emergency Watershed U.S. Department of Agriculture, | To provide emergency technical and financial | NRCS
Protection Natural Resource Canservation | assistance to install or repair structures that PO Box 28390

Service

reduces runoff and prevents soil erosion to
safeguard life and property.

Washington, DC 20013
Phone: (202) 720-3527
www.nres usdagoy

Watershed Protection and
Flood Prevention

U.S. Department of Agriculture,
MNatural Resource Conservation
Servica

To provide technical and financial assistance
in planning and executing works of
improvement to protect, develop, and use
land and water resources in small
watersheds.

NRCS

PO Box 2830

Washington, DC 20013
Phone: (202) 720-3527
wwwnresusdagoy

Land and Water
Conservation Fund Grants

U.S. Department of the Interior,
National Park Service

To acguire and develop outdoor recreation
areas and facilities for the general public, to
meet current and future needs.

NPS

PO Box 37127

Washington, DC 20013-7127
Phone: (202) 565-12(10
WWW.NDS.qOY

Disaster Mitigation and
Technical Assistance
Grants

U.S. Department of Commerce,
Economic Development
Administration

To help States and localities to develop and/ar
implement a variety of disaster mitigation
strategies.

EDA

Herbert C. Hoover Building
Washington DC, 20230
Phone: (800) 3451222
www. eda.gov

Pre-Disaster Mitigation
l.oan Program

U.S. Small Business
Administration

To make low-interest; fixed-rate loans to
eligible small businesses for the purpose of
implementing mitigation measures to protect
business property from damage that may be
caused by future disasters.

SBA

1110 Vermont Avenue, N.W., 3th
Floor

Washington, DC 20005

Phone: (202) §06-4000
wwvw.sha. gov

Watershed Surveys and
Planning

U.S. Depariment of Agriculture,
Natural Resource Conservation
Service

To provide planning assistance to Federal,
State, and local agencies for the development
of coordinated water and related land
rescurces programs in watersheds and river
basins.

NRCS

PO Box 2890
Washington, DC 20013
Phone: (202} 720-3527
www,nres usda gov
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Grant Name

Agency

Contact

National Earthquake
Hazards Reduction
Program (NEHRP)

U.S. Department of Homeland
Security, Federal Emergency
Management Agency

To mitigate earthquake losses that can occur
in many parts of the nation providing earth
science data and assessments essential for
waming of imminent damaging earthquakes,
land-use planning, engineering design, and
emergency preparedness decisions.

FEMA

500 C Streat, 8.W.
Washingtor, DC 20472
Phone: (202} 646-4621
www.fema.gov

Assistance to Firefighters
Grant Program

1J.S. Department of Homeland
Security, Federal Emergency
Management Agency, U.S. Fire
Administration

Competitively awarded project grants to
provide direct assistance, on a competitive
basis, to fire departments for the purpose of
protecting the health and safety of the public
and firefighting personnel against fire and fire-
related hazards.

FEMA

500 C Street, S5.W.
Washington, DC 20472
Phone: (202) 646-4621
www ferma. aoy

iFire Management
Assistance Grants

U.S. Department of Hometland
Security, Federal Emergency
Management Agency, U.S, Fire
Administration

To provide project grants and the provision of
specialized services for the mitigation,
management, and control of fires that
threatens such destruction as would constitute
a major disaster.

Emergency Streambank
and Shoreline Protection

U.S. Department of Defense,
Army Corps of Engineers

To prevent erosion damages to public
facilities by the emergency construction or
repair of streambank and shareline protection
works.

T USACE

FEMA

500 C Street, S.W.
Washington, DC 20472
Phone: (202) 646-4621
www.fema.gov

20 Massachusetts Avenue, N.W.
Washington, DC 20314

Phone: (202) 761-0001

vy usace. army. mil

Small Flood Caontrol
Projects

U.S. Department of Defense,
Army Corps of Engineers

To reduce flood damages through small flood
control projects not specifically autharized by
Congress.

USACE

20 Massachusetts Avenue, N.W.
Washington, DC 20314

Phone; {202) 761-0001

www usace. anmyaml

Clean Water Act Section
319 Grants

U.S. Environmental Protection
Agency

To implement non-point source programs,
including support for non-structural watershed
resource restoration activities.

EPA

Ariel Rios Building
1200 Pennsylvania Avenue,
N.W.

Washington, DC 20460
Phone: (202) 272-0167
wawepagoy
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APPENDIX C:

LOCAL MITIGATION
PLAN CROSSWALK

This secticn of the Pian includes a compieted copy of the Local Mitigation Pian Crosswalk.



LOCAL HAZARD MITIGATION PLAN REVIEW CROSSWALK

FEMA REGION {l|

Jurisdiction: Northern Virginia Regional Commission

Local Mitigation Plan Review and Approval Status

Jurisdiction:
Northern Virginia Region

Title of Plan:

Regional Hazard Mitigation Plan

Date of Plan:
July 2005

LLocal Point of Contact:
James Van Zes

Title:
Director, Regional Planning Services

Agency:
Northern Virginia Regional Comimission

Address:

Williams Plaza 2
3060 Williams Drive, 5th Floor
Fairfax, VA 22031

Phone Number: E-Mail:

703) 642-4630 jvanzee@novaregion.or‘q

State Reviewer: Title: Date:

FEMA Requirement:
 Contractor Reviewer: Title: Date: R

Contractor QA/QC: Title: Date: T i
[ FEMA Reviewer: Title: Date: B

FEMA QA/QC: ' Title: T | Date:

Date Recelved in FEMA Region I

_Plan Not Approved _

Plan Approved

Date Approved
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Jurisdiction: Northern Virginia Regional Commission

NFIP Status* o

Jurisdiction: Y N NIA Cc::s

1. Arlington County v ne g o

2. Fairfax County v . .

3. Loudoun County y O 10 !

4. Prince William County v R o [—3— .

5. Alexandria v = “Bk

6. Fairfax Y e N /A

7. Falls Church Y N/A _—

8. Manassas P - e e N/A _

9. Manassas Park P - NIA —

10. Dumfries > e A

11. Herndon - > - = "

12. Leesburg - - - N/A_ -

13. Purcellville > A

14. Vienna - 5

15. Northern Virginia Regional Commission - A A -;\UA N/A~

* Notes: Y = Participating N = Not Participating N/A = Not Mapped



LOCAL HAZARD MITIGATION PLAN REVIEW CROSSWALK

FEMA REGION ill

Jurisdiction: Northern Virginia Regional Commission

EHIng | ;
7 Thands: §201. Sic}{?)lﬁ}fﬂ} B

EOCAL MITIGATION PLAN REVIEW SUMMARY:
The pian cannot be approved if the plan has not been formally adopted.

Each requirement includes separate elements, All elements of the requirement must be rated
“Salisfactory” in order for the requirement to be fulfilled and receive a score of “Satisfactory.”
Elements of each requirement are listed on the following pages of the Plan Review Crosswalk.
A “Needs Improvement” score on elements shaded in gray (recommended but not required) will
not preciude the plan from passing. Reviewer's comments must be provided for requirements
receiving a “Needs Improvement” scare.

SCORING SYSTEM
Please check one of the following for each requirement.

N= Needs Improvement: The plan does not meet the minimtim for the requirement,

$ - Satisfactory: The plan meets the minimum for the requirement, Reviewer's comments are
encouraged, but not required.

Prerequisite{s) {(Check Applicable Hox) NOT MET MET

Adaoption by the 1.ocal Governing Body:
§201.6(c)(5) OR

—

Mutti-Jurisdictional Plan Adoption: §201.6{c)(5)

AND
Mult-Jurisdictional Planning Participation;
§201.6(a)(3}

Planning Process N 5
Documentation of the Plarming Process: §201.6(h) I

ard §201.6(c){1)

Risk Assassment N ]
dentifying Hazards: §201.6(c)(2){)

Prafiling Hazards: 8201 6{c){2)())

Assessing Vulnerability: Qverview: §201.6(c)(2)(ii)

Multi-Jurisdictional Risk Assessment
§201 B{c)(2)(iit)

Mitigation Strategy

Local Hazard Mitigation Goals: §201.6(cH3)i}
Identification and Analysis of Mitigation Activns.
§201.6(c)(3)(ii)

Implementation of Mitigation Actions:
§201.8(cH3)iii}

Multi-Jurisdictional Mitigation Actions:
§201.6(c)3)iv)

Plan Malntenance Process

Monitoring, Evaluating, and Updating the Plan:
§201.8(c)(4)i)

Incorporation into Existing Planning Mechanisms:

§201.6(c){4)ii)
Continued Public Invelvernent: §201.6{c){4}iii)

Additional State Requirements”
Insert State Requirement
Insert State Requirement

Insert State Requirerment

LOCAL MITIGATION PLAN APPROVAL. STATUS

PLAN NOT APPROVEDR

PLAN APPROVED

*States that have additional requirements can add therm in the appropriate sections of
the Multi-Hazard Mitigation Planning Guidance or create a new section and modify
this Plan Review Crosswalk to record the score for thoge requirements.

See Reviewer's Comments
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FEMA REGION 111

Jurisdiction: Northern Virginia Regional Commission

PREREQUISITE(S)
Adoption by the Local Governing Body

Requirement §201.61(5): [The local hazard mitigation plan shall include] documentation that the plan has been formally adopted by the governing body of

the jurisdiction requesting approval of the plan (e.g., City Council, County Commissioner, Tribal Council).

Locatlon in the SCORE
Plan (section or NOT
Element annex and page #) Reviewer's Comments MET | MET

A. Has the local governing body adopted the plan?

The plan will be
adopted once
VDEM and FEMA
approval is
granted.

B. Is supporting documentation, such as a resolution,
included?

Adoption
resolutions will be
included after
adoption upon
FEMA approval.

Multi-Jurisdictionat Plan Adoption

SUMMARY SCORE

Requirement §201.61(5): For multi-jurisdictional plans, each jurisdiction requesting approval of the plan must document that it has been formally adopted.

Element

Location in the
Plan {section ot
annex and page #)

Reviewer's Comments

SCORE
NOT
MET | MET

A. Does the plan indicate the specific jurisdictions
represented in the plan?

Section 1, pages
3-4

B. For each junsdiction, has the local governing body
adopted the plan?

Each jurisdiction
will adopt the
plan after FEMA
has granted
approval.

C. Is supporting documentation, such as a resolution,
included for each participating jurisdiction?

£ach jurisdiction
will supply
adoption
resolutions after
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Jurisdiction: Nerthern Virginia Regional Commission

FEMA has
granted approval
of the plan.

SUMMARY SCORE

Mutti-Jurisdictional Planning Participation

Requirement §201.6(a)(3): Multi-jurisdictional plans (e.g., watershed plans) may be accepied, as appropriate, as long as eavh jurisdiction hay participated
in the process ... Statewide plans will not be accepted as multi-furisdictional pluns.

Location in the SCORE
. Plan (section or NOT
Element annex and page #) Reviewer's Comments MET | MET
A. Does the plan describe how each jurisdiction Section 2,
participated in the plan’s development? throughout, and

specifically on
pages 14-15.

SUMMARY SCORE

PLANNING PROCESS: §201.67b). An open public involvement process is essential to the development of an effective plan.

Documentation of the Planning Process

\ Requirement §201.6(b): In vrder to develop a more comprehensive approach fo reducing the effects of natural disasters, the plonning process shall include:

(1) An opportunity for the public to comment on the plan during the drafting stage and prior to plan approval;

{2) An opportunity for neighboring jurisdictions, local and regional agencies involved in hazard mitigation activities, and agencies that have the authority to
regulate development, as well as businesses, academia and other private and non-profit interests to be involved in the planning process: amd

{3} Review and incorporation, if appropriate, of existing plans, studies, reports, and technical information.

Requirement §201.61(1): [The plan shall document] the planning process used to develop the plan, including how itwas prepared, who vas involved in the
process, and how the public was involved.

Location in the SCORE
Plan {section or N g
Element annex and page #) Reviewer's Comments
C. Does the plan provide a narrative description of Section 2,
the process foliowed to prepare the plan? throughout.
B. Does the plan indicate who was involved in the Sectien 2, pages
planning process? (For example, who led the 3.5,
development at the staff level and were there any
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Jurisdiction: Northern Virginia Regional Commission

external contributors such as contractors? Who
participated on the plan committee, provided
information, reviewed drafts, etc.?)

C. Does the plan indicate how the public was involved? Section 2, pages
(vas the public provided an opportunity o comment 13-14,
on the plan during the drafting stage and prior to the
plan approval?)

D. Was there an opportunity for neighboaring jurisdictions, } Section 2, pages
agencies, businesses, academia, nonprofits, and 13-15.
other interested parties o be involved in the planning
process?

E. Does the planning process describe the review and Section 7,
incorporation, if appropriate, of existing plans, studies, { throughout.
reporis, and technicai information?

SUMMARY SCORE

RISK ASSESSMENT: $201.6(c)(2): The plan shall include a risk assessment that provides the factual basis for activities proposed in the strategy to reduce losses
Jrom identified hazards. Local risk assessments must provide sufficient information to enable the jurisdiction to identify and prioritize oppropriate mitigation
actions to reduce losses from identified hazards.

Identifying Hazards
Reguirement §201.6(c)(2i(i): [The risk assessment shall include af description of the type ... of all natural hazards that can affect the jurisdiction.
Location in the SCORE
Plan {saction or N s
Element annex and page #) Reviewer's Comments
A. Does the plan include a description of the types of all | Section 4
natural hazards that affect the jurisdiction? throughout.
SUMMARY SCORE
Profiling Hazards

Requirement §201.6(c)(2)(i): [The risk assessment shall include a] description of the ... location and extent of all natural hazards that can affect the

Jurisdiction. The plan shall include information on previous occurrences of hazard events and on the probability of future hazard evenis.
Location in the SCORE

Plan {section or N S
Element annex and page #) Reviewer's Comments
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Jurisdiction: Northern Virginia Regional Commission

A. Dees the risk assessment identify the focation (i.e., Section 5
geographic area affected) of each natural hazard throughout,
addressed in the plan?

B. Does the risk assessment identify the extent (i.e., Section 5
magnitude or severity) of each hazard addressed in throughout.
the plan?

C. Does the plan provide information on previous Section 5,
occurrences of each hazard addressed in the plan? throughout.

D. Does the plan include the probability of future events | Sections 4-5,
(i.e., chance of accurrence) for each hazard addressed | specificatly
in the plan? Section 5.

SUMMARY SCORE

Assessing Vulnerability: Overview
Requirement §201.6(c)(2)(ii): [The risk assessment shall include af description of the jurisdiction s vulnerahility to the hazards described in paragraph
(c)(2)(i) of this section. This description shall include an overall summary of each hazard and its impact on the commurity,

Location in the SCORE

Ptan (section or M s
Element annex and page #) Reviewer's Comments )
A. Does the plan include an overall summary description | Section 8,
of the jurisdiction’s vuinerabiiity to each hazard? throughout.
B. Does the plan address the impact of each hazard on Section 6,
the jurisdiction? throughout,

SUMMARY SCORE L

Assessing Vulnerability: Identifying Structures
Requirement §201.6(c)(2)(ii}(A): The plan should describe vulnerability in terms of the types and numbers of existing and future buildings, infrastrucrure,

and critical facilities located in the identified hazard area ... .
Loeation in the SCORE

Plan {section or N g

Element annex and page #) Reviewer's Comments
ﬁﬁsm_ _“f'i:inermlmyhiezmscfme 1T Saction 8,

Lo ] throughout.
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Assessing Vulnerability: Estimating Potential Losses
Requirement §201.6(c)(2)(iil(B}). [The plan should describe vulnerability in terms of an] estimate of the potential dollar losses 1o vulnerable structures

identified in paragraph (c)(2)(i){4) of this section and a description of the methodology used to prepare the estimate ... .

Element

Location in the
Plan (section or
annex and page #)

Reviewer's Comments

SUMMARY SCORE

SCORE

N §

‘| Section 6,

throughout.

Section 6, pages

A 1-5,

Assessing Vulnerability: Analyzing Development Trends

SUMMARY SCORE

Requirement §201.6(c)(2)i)(C): [The plan should describe vulnerability in terms of] providing a general description of land uses and development trends
within the community so that mitigation options can be considered in future land use decisions.

E_ler_nant

Location in the
Plan (section or
annex and page #)

Reviewer's Comments

SCORE

N 5

o | Sections 3 and 6

Multi-Jurisdictional Risk Assessment

SUMMARY SCORE

Requirement §201.6(c)(2)(iii): For multisjurisdictional plans, the risk assessment must assess each jurisdiction’s risks where they vary from the risks facing

the entire plunning area.

Element

Location in the
Plan (section or
annex and page #

Reviewer's Comments

SCORE

N

5

A. Does the pian include a risk assessment for each
participating jurisdiction as needed to reflect unique
or varied risks?

Sections 5-6

SUMMARY 5CORE
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MITIGATION STRATEGY: §201.6(c)(3): The plan shall include a mitigation strategy that provides the jurisdiction’s blueprint for reducing the poteniical losses
identified in the risk assessment, based on existing authorities, policies, programs and resources, and its ability to expand on and improve these existing fuols.

Local Hazard Mitigation Goals

Requirement §201.6(c){3)(i): [The hazard mitigation strategy shall include a] description of mitigation goals to reduce or avoid long-term vulnerabilities

the identified hazards.
Location in the SCORE
Plan {section or N 3
Element annex and page #) Reviewer's Comments -

A Does the plan inciude a description of mitigation
goals to reduce or avoid tong-term vulnerabilities to
the identified hazards? (GOALS are long-term;
represent what the community wants to achieve,
such as “eliminate fiood damage”; and are based on
the risk assessment findings.)

Section 8, pages
2-3.

Identification and Analysis of Mitigation Actions

SUMMARY SCORE

Requirement §201.6(c)(3)(ii): [The mitigation strategy shall include a] section that identifies and analyzes a comprehensive range of specific mitigation

Element

lLocation in the
Plan {section or
annex and page #)

Reviewer's Comments

actions and projects being considered to reduce the effects of each hazard, with particular emphasis on rew and existing buildings and infrastructuie,

SCORE

N

8

A. Does the plan identify and analyze a
comprehensive range of specific mitigation actions
and projects for each hazard?

Section 8, pages
3-6 and Section
9, throughout.

buildings and infrastructure?

B Do the identified actions and projects address Section 9,
reducing the effects of hazards on new buildings throughout.
and infrastructure?

C. Do the identified actions and projects address Section 9,
reducing the effects of hazards on existing throughout.

SUMMARY SCORE
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Implementation of Mitigation Actions

Requirement: §201.6(c)(3)(ii): [The mitigation strategy section shall include] an action plan describing how the actions identified in section (¢)(3)(ii) widl
be prioritized, implemented, and administered by the local jurisdiction. Prioritization shall include a special emphasis on the extent o which benefits are
muaximized according to a cost benefit review of the proposed projects and their associated costs.

Element

Location in the
Plan (section or
annex and page #)

Reviewer's Comments

SCORE

N

5

A. Does the mitigation strategy include how the actions
are prioritized? (For example, is there a discussion
of the process and criteria used?)

Section 2, page
13 {footnote);
Section B, pages
2and?7.

B. Does the mitigation strategy address how the
actions will be implemented and administered?
(For example, does it identify the responsible
department, existing and potential resources, and
timeframe?)

Section 8,
throughout.
Section 10, page
1-2.

C. Does the prioritization process include an emphasis
on the use of a cost-benefit review (see page 3-36
of Multi-Hazard Mitigation Planning Guidance) to
maximize benefits?

Section 2, page
13 (footnote);
Section 8, pages
2and?7.

Multi-durisdictional Mitigation Actions

SUMMARY SCORE

Requirement §201.6(c)(3)(iv): For multi-jurisdictional plans, there must be identifiable action items specific to the jurisdiction requesting FEMA approval

or credit of the plan.
Location in the SCORE
Ptan (section or N s
Element annex and page #) Reviewer's Comments
A Does the plan include at least one identifiable Section 9,
action item for each jurisdiction requesting FEMA throughout.

approval of the plan?

SUMMARY SCORE

10



LOuai HAZARD MITIGATION PLAN REVIEW CROSSWALK

FEMA REGION Il

Jurisdiction: Northern Virginia Regional Commission

PLAN MAINTENANCE PROCESS
Monitoring, Evaluating, and Updating the Plan

Requirement §201.6(c)(4)(i): [The plan maintenance process shall include a section describing the method and schedule of monitoring, evaluating, ard

updating the mitigation plan within a five-year cycle.

Efement

Location in the
Plan {section or
annex and page #)

Reviewer's Comments

SCORE

N

5

A. Does the plan describe the method and schedule for Section 10,
monitoring the plan? (For example, does it identify pages 2-3
the party responsibie for monitoring and include a
schedule for reports, site visits, phone calls, and
meetings?)

B. Does the plan describe the method and schedule for Section 10,
evaluating the pian? {For example, does it identify the | pages 2-3
party responsible for evaluating the plan and include
the criteria used to evaluate the plan?)

C. Does the plan describe the method and scheduie for Section 10,
updating the plan within the five-year cycle? pages 2-4

Incorporation into Existing Planning Mechanisms

Requirement §201.6(c)(4)(ii): [The plan shall include a] process by which local governments incorporate the requirements of the mitigation plan into other

planning mechanisms such as compreliensive or capital improvement plans, when appropriate.

SUMMARY SCORE

Laocation in the SCORE
Plan (section or N 5
Element annex and page #) Reviewer's Comments
A. Does the plan identify other local planning mechanisms | Sections 7,
availabla for incorporating the requirements of the throughout.
mitigation plan? Section 10,
pages 1-2

11
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B. Does the plan include a process by which the local
government will incorporate the requirements in other
plans, when appropriate?

Section 10,
pages 1-2.

Continued Public Involvement

SUMMARY SCORE

Requirement §201.6(c)(4)(iii); [The plan maintenance process shall include a] discussion on how the community will continue public participation in the

plan maintenance process.

Element

Location in the
Plan (section or
annex and page #)

Reviewer's Comments

SCORE

N

5

A. Does the plan explain how continued public
participation will be obtained? (For example, will
there be public notices, an on-going mitigation plan
committee, or annual review meetings with
stakeholders?)

Section 10, page
5.

SUMMARY SCORE

12



RESOLUTION NO. 2217

WHEREAS, the Disaster Mitigation Act of 2000, as amended,
requires that local governments develop and adopt natural hazard
mitigation plans in order to be eligible for funding under the Pre-
Disaster and Hazard Mitigation Grant Programs; and

WHEREAS, the Virginia Department of Emergency Management
(VDEM) awarded a grant to the Northern Virginia Regional Commission
(NVRC) 1in 2004 to develop a comprehensive Regional Hazard
Mitigation Plan for Northern Virginia; and

WHEREAS, NVRC has coordinated this planning in collaboration
with the Northern Virginia Hazard Mitigation Planning Committee
(which includes representatives from local planning and emergency
management staffs as well as VDEM) and with professional assistance
from the consulting firm Post, Buckley, Schuh & Jernigan; and

WHEREAS, the plan outlines actions designed to address and
reduce the impact of a full range of natural hazards facing the
region, ranging from hazards as floods, tornadoes, hurricanes,
earthgquakes, wildfires and drought; and

WHEREAS, VDEM and the Federal Emergency Management Agency
(FEMA) have approved the Northern Virginia Regional Hazard
Mitigation Plan, pending approval by each local governing body.

NOW, THEREFORE BE IT RESOLVED by the City Council of the City
of Alexandria that the Northern Virginia Regional Hazard Mitigation
Plan dated March 2006, is hereby approved and adopted as amended
for the City of Alexandria;

BE IT FURTHER RESOLVED that Alexandria City Council calls on
emergency management to work with NVRC and VDEM to assure continued
compliance with the Disaster Mitigation Act of 2000 and such
additional regulations and/or certifications that may be identified
to guarantee local and regional preparedness for all potential

hazards and disasters.
. o

LIAM D. EUILLE MAYOR

ADOPTED: February 15, 2007

ATTEST:

M. Henderson, CMC City Clerk




